wq  H8H-0000

PP-AA T -

UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY
AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON, D.C. 20523

PROJECT PAPER
THAILAND
Northeast Rainfed Agricultural Development

(493-0308)

September 1981

UNCLASSIFIED



-fi-

THAILAND
NORTHEAST RAINFED AGRICULTURAL DEVELOPMENT

PROJECT PAPER

TABLE OF CONTENTS

Title

Abbreviations

Project Design Credits
Map of N.E. Thailand
Project Authorization

Facesheet
Addendum to Project Paper
I. Summary and Recommendations

A. Recommendations

B. Summary Description
C. 1Issues

D. Findings

II. Project Background and Description

A. Background
B. Detailed Description

III. Project Analyses Summaries

A. Economic Analysis

B. Social Soundness Analysis

C. Technical Analysis

D. Financial Plan and Arrangements

Iv. Implementation Plan and Arrangements

A. Administrative Arrangements

B. Implementation Plan

C. Evaluation Plan and Monitoring
Arrangements

D. Negotiation Status, Conditions
Precedent, Covenants

Annexes
I PID Approval Cable
II Analytical Methodology
III Logical Framework

v Description of Project Areas

Page
iii
vi
ix
Xxiii
Xiv

=

[l $) [§,] UN -



Title

VI

VII

VIII

IX

X1

-ii-

Technical Feasibility Analyses for
Agricultural Technology (See
Supplemental Analyses for analyses
listed below)

Economic Analysis (Contained in Supple-
mental Analyses)

Social Soundness Analysis (Contained in
Supplemental Analyses)

Administrative Analysis (Contained in
Supplemental Analyses)

Detailed Financial Data
Statutory Checklist

Borrower Grantee Application for
Assistance (Reserved)

The Annex V Supplemental Analyses
contains the following sections:

A. Extension Support

B. Social Support

C. Cropping Systems

D. Other Farming Systems

E. Soil and Land

F. Water Resources

G. Demonstrations and Research

H. Resources Inventory

I. Economic Studies (Marketing, Credit)
J. Engineering Feasibility



-1lll-

Abbreviations, Terms and Equivalents

AIT
AID
ALRO
ARD
" AW
BAAC
CDD
CD

CDSS
CoF

CDP
Cp
DCP
DLD
DOA
DOAE
DOF
DOLD
DTEC
DAE
DEO
EEC
EC
FAO

FY
FX

Asian Institute of Technology

Agency for International Development

Office of Land Reform for Agriculture

Office of Accelerated Rural Development

Tropical Sawana Climate

Bank for Agriculture and Agricultural Cooperatives
Community Development Department

Community Development (Worker)

Country Development Strategy Statement

Contact Farmer (Farmers' representatives who

have been selected in each village and on whom the
extension agents will concentrate their effort in
transferring practical agro-technology.)

Changwat Development Program

Conditions Precedent

Department of Cooperatives Promotion
Department of Land Developnent

Department of Agriculture

Department of Agricultural Extension
Department of Fisheries

Department of Livestock Development
Department of Technical and Economic Cooperation
Division of Agricultural Economics (Now OAE)
Amphoe or District Extension Office
European Economic Community

Electrical Conductivity

Food and Agriculture Organization of the
United Nations

Fiscal Year
Foreign Exchange Cost



HH
IBRD

IRR
KKU
LSD
LC
MOAC
MOF
MT

NE
NERAD
NEROA
NESDB
NIDA
NVD
OAE
PWD
PD
PID
POL
RID
RFD
ROA
RTG
REGP
RD
SMS

TEA

Household

Internaticnal Bank for Reconstruction and
Development

Internal Rate of Return

Khon Kaen University

Land Settlements Division

Local Cost

Ministry of Agriculture and Cooperatives
Marketaing Organization for Farmers

Metric Ton

Northeast

Northeast Rainfed Agricultural Development Project
Northeast Regional Office of Agriculture
National Economic and Social Development Board
National Institute of Development Administration
New Village Development Program

Office of Agricultural Economics

Public Welfare Department

Projects Division

Project ldentification Document

Petroleum, 0il and Lubricants

Royal Irrigation Department

koyal Forest Department

Regional Office of Agriculture

Royal Thai Government

Rural Employment Generation Program

Rice Division

Subject Matter Specialists

Specialist Farmer

Tambon Extension Agent
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UK = University of Kentucky

UNDP = United Nations Development Program

USAID = United States Agency for International Development

Terms

Changwat = Province

Amphoe = District

Tambon = Sub-District (the level above village and
below Amphoe)

Muban = Village

Currency Equivalents

Baht (B) 20
U.s.$ 0.05

U.s.$ 1
Baht (B) 1

Area Equivalents

0.16 hectares (1,600 mz)
6.25 rai

1 rai

1 hectare
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UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON D C 20523

PROJECT AUTHORIZATION

THAILAND Northeast Rainfed
Agricultural Development
Project No. 493-0308

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as amended

(the "FAA"), I hereby authorize the Northeast Rainfed Agricultural Development
Project (the "Project") for Thailand (the "Cooperating Country"), involving
planned obligations of not to exceed Six Million Three Hundred Thousand
United States Dollars ($6,300,000) in loan funds (the "Loan") and Three
Million Seven Hundred Thousand United States Dollars ($3,700,000) in grant
funds (the "Grant") over a five-year period from date of authorization,
subject to the availability of funds in accordance with the A.I.D. OYB/
allotment process, to help in financing foreign exchange and local currency
costs for the Project.

The Project will establish in representative tambons of Northeast Thailand
a replicable agricultural development program for increasing farm pro-
ductivity and farm income, particularly among lower income farmers in the
rainfed agricultural zones. It will be necessary in such rainfed areas to
adopt a multi-intervention approach, including planning, research and
demonstration, appropriate and varied farming practices, extension, and
development of available water resources. A.I.D. funds will assist
principally in providing technical assistance, training for farmers and
extension personnel; intensified Cooperating Country support in the target
areas; required construction and equipment purchases; and water resources
development, land/soil modifications, surveys, mapping, research and demon-
strations.

The Project Agreement, which may be negotiated and executed by the officer
to whom such authority is delegated in accordance with A.I.D. regulations
and Delegations of Authority, shall be subject to the following essential
terms and covenants and major conditions, together with such other terms
and conditions as A.I.D. may deem appropriate.

a. Interest Rate and Terms of Payment

The Cooperating Country shall repay the Loan to A.1.D. in United
States Dollars within forty (40) years from the date of first disbursement
of the Loan, including a grace period of not to exceed ten (10) years. The
Cooperating Country shall pay to A.I.D., in United States Dollars, interest
from the date of first disbursement of the Loan at the rate of (1) two
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percent (2%) per annum during the first ten (10) years, and (ii) three
percent (3%) per annum thereafter, on the outstanding disbursed balance of
the Loan and on any due and unpaid interest accrued thereon.

b. Source and Qrigin of Goods and Services

Except for ocean shipping, goods and services financed by A.I.D.
under the project shall have their source and origin in the Cooperating
Country or the United States for grant funds and in the Cooperating
Country or countries included in A.I.D. Geographic Code 941 for loan
funds, except as A.I.D. may otherwise agree in writing. Ocean shipping
financed by A.I.D. under the loan shall, except as A.l.D. may otherwise
agree in writing, be financed on flag vessels of the United States, the
Cooperating Country and other countries in Code 941. OQOcean shipping
financed by A.I.D. under the Grant shall be financed only on flag vessels
of the U.S. unless otherwise agreed in writing.

c. Conditions and Covenants

Except as A.I.D. may otherwise agree in writing, the A.I1.D. assistance
will be subject to the following conditions and covenants:

1. Conditions Precedent

Prior to any disbursement of loan funds other than for administration
and technological support, the Cooperating Country shall

a. execute an acceptable contract for consulting services;

b. establish a satisfactory implementation and training plan
with cost estimates;

c. provide evidence that organization arrangements required for
effeciive implementation of the Project have been made; and

d. provide area development plans for tambons participating in
the Project.

2. {Lovenants

a. The Cooperating Country shall aygree to furnish to A.I.D.,
prior to commencement of each construction activity for which reimbursement
will be sought from A.I.D., detailed plans and cost estimates for the construction
activity in form and substance satisfactory to A.I.D.

b. The Cooperating Country shall agree that the procurement and .
use of pesticides for purposes of the Project shall comply with A.I.D.'s environmental
procedures regardaing the procurement and use of pesticides.
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d. Waivers

Based upon the justification set forth in the Project Paper,
I hereby:

(1) Approve a source/origin/componentry waiver from Code 000
(U.S. only) to Code 935 (Free Werld) of the A.I.D. Geographic Code Book for
the procurement of 16 1ight motorcycles assembled in the Cooperating Country;

(2) Find that special circumstances exist to waive and do hereby
waive, the requirements of Section 636(i) of the Act;

(3) Certify that the exclusion of procurement mentioned above
will seriously impede attainment of U.S. foreign policy objectives and the
objectives of the foreign assistance program; and

(4) Approve a waiver of competition and approve procurement from
American Motors Corporation of right-hand drive vehicles required for the

Project.
SignatureQ MJ&M AAA/Q—M/&/
: Jogéph\ C. Wheeler
A«EEEE)AdmInisfrafor
Pl 27 (587
pte Y
Clearances Initial Date //
Jon D. Holstine, AA/ASIA g 8 /J 4 Q/
Larry Smucker, A/AA/PPC 1Y N2
John R. Bolton, GC \Cele {N -] -%/

GC/ASIA:SRTisa:eb:8/11/81:EXT 2-9092
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I. Addendum to Project Paper

A. Organizational and Implementational Addenda

IT.B.2.e Replicability - p. 21

Once technologies are tested and verified within the
selected tambons, they can be immediately diffused to the other
tambons within those seven .amphoes. This can be readily accom-
plished within the existing institutional framework since the Kaset
amphoe 1s intimately involved in the project as a Assistant Field
Manager and as a member the Tambon Agricultural Developmeiit
Committee. (of the discussion in the addendum on district level
organizational arrangements). Thus, he can diffuse these techno-
logies to the other tambons within his' domain of responsibility
accordingly a total of approximately 60 tambons will be receiving
technology directly from the NERAD system. Inaddition through the
mechanisms described above, a much border deffusion throughout the
northeast is anticipated during project life.

IV.A. Summary Administrative Analysis - p. 75

After careful study of the project by various depart-
ments of the MOAC and their concurrency plus the invaluable con-
tributions by NIDA, it was determined that its comprehensive
nature requires the organizational structure described herein.

The yearly operational reviews will assess its continuing viabi-
lity, and adjustments will be duly recommended.

IV.A.l.e Organizational Arrangements Tambpon Level - p.78

The kasct amphoe will also become a member of the
Tambon Agricultural Development Committee. This will strengthen
the institutional arrangements in two ways. First, the Committee
will have immediate access to higher levels of Extension through
the kaset amphoe. And secondly, the replication of proven tech-
nologies can be facilitated to other tambons within his jurisdiction.

IV.A.l.d. Organizational Arrangecments District Level - p.78
The assistant field managers will be the kaset
amphoes from the relevant amphoes. This organizational Arrangement
will tie the supervision of the TEA into the regular operating
system yet provide flexibility enough for easy actess to the
NERAD Project subject matter specialists.
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IV. B. 5. Tambon Implementation Procedure - p. 86

Activities to be undertaken at the tambon level will
begin in all eight tambons at the same time. However, activities
will be placed within, rather than between, tambons in order to
assure that local communities and project personnel are not burdened
with an excessive number of activities at the same time.

Iv.Cc.1. General Evaluation Arrangements - p. 90

The yearly operational evaluations will determine
the strengths and weaknesses of the project to date. Short comings
in material, technical, or administrative support will be identified
and rectified immediately. Technological successes can be duly
recorded and feedback into the project. Evaluations of professional
performance of personnel will be made and passed on to the Civil
Service Commission.
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B. Farming Systems and Demonstration/Research Addenda.

Throughout the development and design of the NERAD Project
it has been recognized that soil and water regimes and native
vegetation are important factors in the mixed subsistence/cash
income of farm families in rainfed areas of the Northeast.

Soil and water regimes are basic determinants of the potential

crop production capacity of these areas. Farm families depend

on native vegetation directly for its fuel, fodder, native and
other products, andindirectly for its influcnce on the soil and
water regimes of the area. Currently, fuelwood and animal feed

are becoming serious limitations in some arcas and causing serious
deforestation in most of the remaining areas, while overall
deforestation and overgrazing are having a substantial negative
effect on watersheds of the Northeast, including increased rainfall
runoff and soil erosion and decreased year-round streamflow.

Based upon recommendations coming out of the MOAC review
of the NERAD Project Paper, the public lands demonstration com-
ponent will be enlarged to include a program to more directly
address some of these problems in Project areas. These components
are directly in line with the farming systems strategy of the NERAD
Project, will complement other project activities dealing with
livestock and water resources, and will further strengthen this
MOAC effort to rationally and systematically assist rural communi-
ties in rainfed areas meet their needs. These components will
not increase the number of implementing agencies or alter the
project administrative structure, nor will they increase the overall
funding requested from AID. 2lthough Projec*t component details
are still being worked out by the Royal Forestry Department (RFD),
the following is a general description of the activities which will
be available for implementation in NERAD Project tambons, based
upon the tambon plans developed during project implementation:

II.B.4.d.(1)(b) - p. 28 1. Other Farming Systems:

Village Woodlots - Activities to meet the fuelwood
and other forest product needs of villages in NERAD Project tambons
will become available, beginning in year 3 of Project implementation.
The implementation and management of these activities will be based
upon the experience the Royal Forestry Department is gaining in the
RTG-USAID Renewable Non-conventional Energy Project. The first
woodlots to be established under that project are in Si-Sa-Ket
Province, near to NERAD Project Tae and Taket tambons; other sites
in the Northeast will be selected for additional woodlots to begin
next planting season. RFD will have over two years of woodlot
establishment and management experience in these areas before any
activities would begin under NERAD. Village woodlots under the
NERAD Project will cover a total of approximately 5,000 rai, and
will be of three different types:

a. Forest Reserve Land. - 1In tambons with ready access
to Forest Reserve lands (e.g. Kwang Jon, Na Thom, and Na Ngua), the
RFD will make land available under official land use tenure arramgememt:
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being worked out in the Renewable Non-conventional Energy Project,
to be planted, managed, and harvested by villagers for their own
use, with planting materials and technical assistance from the RFD
and the extension systems in NERAD tambons.

b. Public Land. - In tambons with public lands under
local jurisdiction where the communities wish to establish woodlots,
planting materials and technical assiskance will be provided by the
RFD and the extension systems in NERAD tambons.

, c. Private Lahd. - For individuals who wisa to establish
woodlot plantings on their own lands, technical assistance and a
reasonable amount of planting materials will be provided by RFD and the
extension systems in NERAD tambons. Selection of species and planting
and management techniques will be determined by local decisions based
upon the advice and recommendations of Project staff and MOAC personnel
participating in the Project.

II.B.4.d(4)(a) - p.33(insert in place of last sentence in
lst paragraph)

2. Demonstrations and Research:

a. Range Management Demonstration - In tambons with
access to reoserved Forest land, the RFD will establish and manage
rangelands in suitable nearby areas of the Forest Reserve for the
use of villagers within Project tambons, in order to decrease the
grazing pressure on other Forest Reserve areas. Assistance will
be provided by Project Livestock Specialists. Such activities
have been conducted on a pilot basis under the Mae Sa Project in
North Thailand, but these will be the first demonstrationsin the
Northeast. Allocation of grazing rights will give emphasis to
families with limited private land available for grazing. The
RFD will also give assistance to Project Livestock Specialists
in establishing fodder/fuelwood demonstrations on public lands
where local communities determine that this would be the most desira-
ble use of the land. Total range lands will cover approximately
1,600 rai of land.

b. Watershed Management Demonstration. - Based on the
land resource survey and analysis of the Department of Land Development
and the decisions of local communities, the RFD will offer assistance
in the utilization of vegetative methods for improved watershed
management in NERAD Project tambons. These methods would include
revegetation of approximately 1,500 rai of erodible soils not suitable
for crop production, embankment structures associated with small
water resources, and other suitable areas, in order to decrease soil
erosion and silting of water resources, decrease_evaporation from
water resources, and increase water infiltration and groundwater
recharge.




PART 1 - RECOMMENDATI(NS, SUMMARY, 1SSUES AND FINDINGS

A. Recommendaticns

It is recommended that a grant of $3.7 million of FAA
Section 103 funds be authcrized for this Project and Loan of
$6.3 million of FAA Section 103 funds be authorized in FY
1981. Loan terms are to be 40 years inciuding 10 years
grace, 2% during grace, 3% thereafter.

The following wa.vers are requested.

1. 6361 waiver to procure sixteen locally manufac-
tured light motorcycles.

2. A proprietary procurement waiver for four AMC CJ8
jeeps.

{These waivers are discussad in Part I1II D.)

B. Summary Descr:ption

This seven year Project will address the needs of the
rural poor in Northeast Thailand by establishing in 8 tambons
a replicable, area ased agricuiturai technolcgy development
program for increasing productivity and farm incomes in
rainfed agricultural zones. Totai expected direct benefi-
ciaries are 65,000 persons.

By the end of the Project, the RTG shouid have adopted
an effective, Low-cost systematic process tor analyzing and
resolving the key techn:cal constraints to agricultural
production 1n rainfed areas and be prepared to extend the
system beyond the 8 tambons., Couponents of the prccess will
include the refinement, demonstraticn and extension of
improved farming pract:ices (subsistencescash-crop cultural
techrnologies, water utilization, animai husbandryj appro-
priate to rainfed areas; improvement Ol the extension system
and its linkage to research; improvement of the land-water
resource base; and the establishment of an 1nteractive means
of matching RTG technulogy development and programs and
resources with farmer's needs and problems
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UN,/FAO 1s supporting an oin-go.ng workshop program
on rainted crop research and deve.opment.

In recent years ctnsiderable research has been
conducted by the Department of Agriculture on specific crops
grewn within rainted areas around the country, including
rice, kenai, jute, cassava, peanut, ccrton, soybeans, ccrn,
sesame, mungbean. castorbean; muiberry, and various vegetable
and fruit tree cropgs. The Department of Livestock Promotion
has i1nves*iyated butfalc and cattle breeding, disease control;
and nutrit.cn, .n additicn to screening 4 variety of forage
crcps and menagement practices for their suitab:lity in some
areas. The Department of Fisheries has screened a number of
fish species for the:ir suitab.lity 1n varicus types and
scales of production. Likewise, Khon Kaen University,
Kasetsart Un:iversity, and other academ:ic 1nstitutidons as
wel!l as NEROA have contr .buted research on varlous particular
crops. forages, and animai species

A substant:s: amount cof this research has been
conducted on var.ous resesrch staticns arcund the provinces
of the Northeast regicn, and some trialis nave ueen conducted
on village commun.ty iands and ind.vidual tarms. Exper:ence
and 1nsights :nto :mpiemercation problems have aslsc been
gained tnhrough the var:ous farmer ass.stance programs of the
DOAE, DOLD, DOF, DCA, and NEROA. Although nmuch still
remains to be done. 1n the agg:zegate th.s work has resulted
in a ccnsidersbie body of knowiedge regardihyg specles and
cultivar selec*ion 2rd producticn practices for a number of
the agr:cuitursl commcdities produced in xainfed areas.
most ~f this work, however, has not yet been lccally
verif:ed under the full range of ecclog:.cal and socit-
economic ccnditicns characterist:icC ot ra.nfed areas cfi the
Northeast Region-:

Other eifuzws contributing t& agr.cultural
development cf the Northeast .nciude the Department ot Land
Develcpment's prcgrams to survey and ciass.fy the scil
resources ot the regisn and p-lot programs to develop soil
and water resource conservation ard imprcrement priactices.
The Royal Forest Department also bas & vaxv.ety of activities
aimed at developlng sultable maragement techn.ques fox the
Forest Reserve areas Jf the region. pur .mplzm: *at.cn has
been difi.cult 4> iargely tc the preszure exer :d on these
areas by villagers se&xing tirewowd, charcoat., aud additional
1and for crop cultivacion. €O curzent act vivies include
pilct efforts for the development cf v:lilage and farm-level
woodlote-
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Khon Kaee University, with assistance from the
Ford Fuundation, his veen analyz:ing rainfed -ropping systems
and svek.ry .mprovensrts for five years, Current efforts

include exganc.on of tne :nterdisciplinary nature of their
work by strecgthening the econom.: and soci:al science
aspects of rhelc program.

The Woold Bank 1s olso supporting a rainf=d agri-
culturza develcpment p.lot project as cne ~ompcnernt of their
Northern Agricultural Development Prosect, The prorect will
in2lude acriv.ties pr.umarily based cn ICKkiSAT-developed
models. This apprea~h 1s wharacterized by relat.vely
capltal :inrenslve .isd shaping activicies, aad many of the
implementartion preblems generally a:zzcc.ated wi.th this
apprcach, € g need tor large scale land ccnsolidat.on, are
be.ng addressed by conduct:i:ng thys condu-t.ng this activity
entirely within dan RTG Land Reform Area.

EEC has provided grant ass)srtance for a crop
d:vev:.f:caticn prcject .rn Northeast Tha land which will
explore some cropp.ng ailternatives to carsava, and will look
for methods ts promete produ0t.v1ty/1nagm. ‘ncreases in
rainfed areas.

Other 1mpc:tant effcrts currently underway in the
Northeast py the R?G and dcnor cecmmun:ty inciude the
foilcwing:

RTG_Land Serriements Div.s »n 1LSD! of the Public
Welfare Degur'm957-537_¢";fogram £ prlmhte agr.cultural
product.v.ty .n Land Ssrt.ements, the vast majiriry c¢f which
are v rainfed are::. AID 1s supporting these ef:crts through
a Land Settlements Project No 493-02%9) direct~1 at
improving iand utiiizer.wn 1n 8 settliements of ti . Northeast
Thailand, and = Sericuiture.Settlements Project N0.493-0271)
a:med at inrroducing modersrn “ericu' are techneliogy to tie
Settlements; &nd the Nethe::iands, C::many, and iBRD also have
project: tC assiiEv :n the LSD program, These erforis are
all limited tc tne 56 areas ,admin.stered by the LSD.

Decentral:z¢d Development Efrsrte have been
carried >ut 1n recent years mostiy thrJngh the Changwat
Development Program (CHP:, the New V:i.age Deveiopment

ragram iNVDPr--whict .5 also assi:ited by the Japanese
OECF-~-and the Ru<air Employment Genet:t:on Prog:-.m (KEGP!
These are cn-gu.ng pragram: that i1 :ive the swualstrict
(tambon, and v.!iage level orzanizat.ons .o planning and
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a) Procv:ding a suitable process framework for
matching farme:s' needs tc government rescurces and cap-
abilit:es.

b) Establishing a research and demonstration
prcgrem re:zpons.ve ti tarmers'’ needs for continuous
development snd :rei:nement of rainfed farming systems.

c! Assist:ng farmers to adopt farm:ng practices
suitable to land, climate, and soc:u-eccnomic cond:tions in
their zreas i"tfarming pracrt:ces" can relate to cultural
prect:iTes 1or crops, water utilization, animal husbandry,
fisheriec, ser.culture, land development and soil con-
servation as appropriate).

d+ Providing adequate extension and other
agricultural services to farmers to support the ut:lization
of the :mproved practices.

e} Ass.sting in the development of available
water resources for suppiemental agricultural and
domest:c uses

These outputs will be established through AID-
supported .nterventions of technical assistance, training
for fzrmers and extenslon personnel, temporarily intensified
RTG technical sugport :n the target areas, equipment
purchases,construciion cf facilities to improve extension
and research eftorts, funding for water resources development
and :andssoil mcedifications, and funding for surveys,
mapp.ng, data gather:ng, research efforts and demonstrations
necessaty for ths spbive operat:ons,

2. Straregy

The gen-ra. strategy of this Project is to
demonstrate the feasibiiity and establish the replicability
of the avove procese for improving the economic well being
of farmers in ra.nfed areas of Tha:land so that the RTG will
be in a positicn to continue the process on a larger scale.

In Tha.land, as 1n many other countries, agri-
cultural research and technolegy development and area
development proje:ts have lcng focused on increasing pro-
duction in :rrigeted areas, where the environment for crop
producticn can be rel-ably mcdified through rthe controlled
application of water and high levels ot plant nutrient and
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plant protection inputs. A new approach is required for
agricuitural development of rainfed areas, however, since
farming practices must be introduced which are adapted to
the local natural! environment.

The comptexity of selecting and adapting the
various technolog.cal options avallable 1s obvious, but the
RTG feels 1t must attempt to develop an approach to rainfed
agricultural development which can overcome these obstacles
1f it is to fulfi1il what it perceives to be a pressing
mandae--to raise .ncome and improve the standard of living
in poor rural acteas. The Fifth Five Year Plan (1982-1987)
outline stresses the need for prizrity allocation of public
sector resources and services to low income areas and groups,
thus continu:cg and expanding the equity initiatives of the
last plan. 1o further.ng its role 1n the implementation of
this plan, the MOAC :is particular.y interested in a development
process which cen reach a broad range of low-income farm
families :n rainfed areas and make efficient use of available
resources without a massive input of capital or personnel.
The NERAD Project attempts to develop an approacn for dealing
with th.s situation 1n a systematic manner, and is intended
to serve as the init.al phase of a major program to improve
rainfed farming throughout the Northeast Region.

The strategy of the NERAD Project has five basic
organizing concepts which systematize the approach to this
large and complex problem:

a. Selection of a small sample of tambons represen-
tative cf the diversity of agro-ecolcgical and agro-economic
Condit.ons 1in the Northeast Region. The Project will be
Timited to only e:ght of Northeast Tha:land's 1,076 tambons,
located in fcur of the Region's 16 provinces. These eight
tambons, however, wer? celected both to represent the major
range of agro-ecv.og cal and agro-economic variation present
in the Northeast, and to serve as dispersed demonstrations
of the potential ot rainfed farming system development.
Tambons vary Ln many general agronomic and socio-economic
characteristics, several of wh.ch are presented in Figure
II-2 (see Annexes IV, V and VII for more detail).




FIGURE II-2 Important Regional Variation Sampled by

Project Tambons

PROVINCE: Si Sa Ket Nkn. Phanort Chaiyaphum Roi1 Et
Na Na Kwang Nong

TAMBON: Taket Tae Thomn Ngua Lahan -jon Kaew Muang
ANNUAL RAINFALL (mm) :

- .10 Probability Rainfall Less ,

Than 475 475 762 762 427 213 639 588
~ .50 Probability Rainfall Less
Than 1,072 1,072 1,530 1,330 924 580 1,214 1,156

WATER RESOURCE POTENTIAL:

Identified Small-Scale sites for:

- Natural Swamp Rehabilitation 6 5 5 2 0 10 28 9

- Submergable Water Structures 0 0 3 0 10 0 0 0

- Embankment Water Structares 0 0 14 27 5 5 0 4

Shaliow Well Potential med med low low none high high high
FARM LAND USE: .

Total Farm Size (ha) 3.45 3.36 6.10 6.65 5.30 5.30 4.07 3.76

Percent of Area with Ful Title 100 93 69 79 90 76 100 61

Percent of Area in Rainf.-d Paddy 95 96 74 83 67 " 84 95 92

- Percent of Paddy Plant:d (1979) 95 94 86 82 62 76 94 90

- Percent of Paddy Harve:zted (1979) 87 84 62 65 35 64 90 81

- Percent Glutinous Rice Planted 18 24 92 93 5 .85 86 73

Rice Yield (tons/ha. planted) 1.3 1.3 0.9 0.6 0.7 1.4 1.3 1.4

- Percent of Rice Sold 30 41 18 22 11 33 32 34

Percent of Area in Cash Crops 10 8 4. 3 21 11 17 5
FAR'Y LOCATION:

Approximate distance (km) to

-all-weather road 1.0 3.9 16.1 4.2 0.2 1.8 0.7 2.2

-provincial capital city 15 20 125 90* 30 80 15 40

-Bangkok . 555 550 780 680* 300 420 525 550

*Sakon Nakhon is 40 km. away and is therefore the closest provincial city and

to Bangkok.

shortest route

- v"[l.-
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b. Utilization of landform characteristics to
guide the research, development, and extension of suitable
agricultural technology. The ecological microvariability
exhibited within the various subregional zones and adminis-
trative areas of the Northeast Region, including Project
tambons, correlates most closely with geomorphological land-
forms. These landforms may be classified into flood plains,
low terraces, middle terraces, and upper terraces, according
to how they are situated in the undulating to rolling topo-
graphy of the Region, as depicted in the following diagram
(Fig II-3): '
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Each of these landforms has its own set of soil and water
regime characteristics, including water holding capacity,
drainage, fertility, erodability, etc. Under rainfed condi-
tions these characteristics will determine such variables

as general cropping patterns, optimal plantinyg dates and
rroe ducarinn, and eventually crop production.

The agronomic suitability of a particular agri-
cultural practice can thus best be predicted by classifying
the local arca where it was developed and the area where it
may be potentially applicable according to the gencral
climatic characteristics and the specific landform on which
the site is located (see Annex V). Therefore, the NERAD
Project will use climatic and landform characteristics as
the basis for systematizing project activities and cate-
gorizing potential sites for activity replication. Project
planning has thus far made a general aosessment of the mix
of landforms praosent in each Project tambon (sce Figure 1I-4)
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based on reconna:issance-level soii and topographical maps
and site v.sits, but detailed soil, contour, and land
capabil.ty maps wiil be prepared for each Project tambon
during initial stages of project implementation.

FIGURE I[-4 - Landscape Characteristics of Project Tambons

PROVINCE" _ 51 »z £et ~ Nkn Phanom Cha:yaphum Roi Et
Na Na Kwang Nong Na
TAMBON:
_ laket Tae Thom  Nyua Lahan Jon Kaew Muang

TOTAL LANMD AKEA thLai <,000 992 10,800 10,240 7,520 12,240 6,560 6,240

% Flooded land 0 0 40 0 18 0 0 0
% Paddy Land 100 100 14 75 42 65 93 75
% Upland/Fore~t 0 0 46 25 40 35 7 25

CULTIVATED AREA ‘ha! 1,300 800 3,500 4,900 6,000 10,000 4,500 3,200

% on Flood #iain 0 0 30 0] 20 0 0 9
% on Low Terrace 100 100 3L 61 25 53 89 63
% on Middle Terrace 0 0 21 33 27 34 10 25
% on Upper Terrace 0 0 18 6 28 13 1 3

Thus by providing ar .ntens.ve etfort to refine and implement
new agricultural technology and agricultural development
methodoiogies suitablie 1or the various conditions represented
in these few tambcns, the Prcject w:1ll be developing a basis
for future larger prcgrams applicable over a broad range of

the envoronmental conditicns encountered by rainfed agriculture
in the Northeast Region. In addit:cn., 1t w:ll systematically
test i1nd:vidual technological 1nncvat:ions which may be dis-
seminated through more informal channels.

c. Attenticn to the range of farming activities
currently engaged :n by farmers and sultable for further
development. Most rainfed agriculture in the Northeast is
characterizied by primary attention to the basic subsistence
rice crop Although other farming activit:es have a secondary
priority, they are usually significant 1n terms of family
cash income, nutr:tion, draft pcwer, fuel, and p.‘ential for
development, espec.aliy 1f rice precducticn can be stabilized
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FIGURE II-5 Major Farming Characteristics of Project Tambans

PROVINCE: Si Sa Ket  Nkn. Phanam  Chalyaphum Roi Ef
Na Na Kwang  Nong  Ma
TAMBON: Taket ‘'fae Tham Thom Lahan -jon Kaew Muang
HOUSEHOLD LAND RESOURCES:
Total Farm Size (ha) 3.45 3.36  6.10 6.65 5.30 5.30 4.07 3.76
-Percent Rainfed Paddy 95 96 74 83 67 84 95 92
-Percent Upland Fields ns ns 17 6 26 13 1 3
HOUSKHOLD IAND UTILIZATION:
(1979-80)
Percent Area Planted
~During Wet Season 91 91 66 68 53 72 90 82
~puring Dry Season 9 8 1 2 10 -3 17 5
-lo Rice 90 91 63 67 42 64 90 82
~To Cash Crops 10 8 4 3 21 11 17 5
Percent Households
Growing
—Cassava 0 0 10 4 24 1 0 6
-Kenaf 0 0 13 3 12 34 4 1
-Watermelon 83 30 1 8 1 0 42 2
~Beans 27 0 0 2 1 0 0 1
~-Maize 0 0 0 0 1 7 0 0
~Other Cash Crops 4 1 1 3 12 2 3 38
OTHER FARMING ACTIVITIES:
Houschold Livestock Owned
(approx. total value -
uss) 750 600 1,100 1,300 1,100 650 600 700
Percent Households Having
Availability Problem
With
-Place to Fish 89 78 40 20 10 56 32 50
~Firewood/Charcoal 68 90 37 7 79 46 62 63
HOUSEHOID INCOME SOURCES:
Total Net Incane* Sources
(Uss$) 848 902 688 . 671 807 808 1,222 959
Major Income Sources
(USS) :
-Net Rice Incamc** 480 497 384 399 200 542 611 557
-Net Cash Crop Incame 112 93 92 26 253 80 243 72
-Net Animal Incu.e 44 51 118 82 109 102 102 106

-Net Off-Farm Incame 201 165 82 150 188 84 189 174

*includes value of subsistence rice, other sources of incame and deductions for
rent, interest, and misc. work cxpenscs.
**xincludes value of subsistence rice.
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and inten:z.f.ed 2r the sc.ls best suited tor rice production.
(See Annz=xes IV and V . Farm fam:!l.es in rainfed areas of
Nor theast Thailand have gene:ally developed z mixed farming
strategy cver a per.cd ot many years, which usually includes
croppinjy, lLivestick, f.shery. and forest product components.

The pa:zt,>ular ag:ricultural production practices
chosen :. suppiement rice product:cn vary from area to area
and fam.ly tc fawm.'y depending on the land, environmental,
socaic-econzmic. angd technoiogica: rescurces at the disposal
of a ftarm tam:.y When suffic:.ent cornstraints to this produc-
tion syst2m occu: they have turned 12 non-farm and off-farm
empioyment. Figur=2 li-5 gives mean tambon values for several
majcr acrivities mportant 1n Project areas.

Past ettorts to inrrease the production from cash
creps, .ivestouk, - other: farming act.-1t.es in ra:nfed areas
have orfren met with limited suwocess, trejuently due to various
farming system p:cducticn constraints whbich were overlooked
in the development »f the priposed improvements, For example,
potential cash crips with seasonal labsr requ.rements con-
flicting with rice p:uducticn, or attempts to establish
permanent pastures in areas from which farmers at least in
SOme ye&:3 exXpach a crop The same problem has occurred in
many deveicp.ng countr.e¢ whrere small rarmse have developed
trad.tionsl m:xed forming systems to cope with diff:icult
condit:.cas and l:mited rescur<es.

Although & number of technolegicai options are
avallable, there .5 ro one technoulog.cal "m:iracle" in sight
for the rainfed re.a: of Northesast Tha:land Enough techno-
logy has been deve.cp:sd and erwugh 1s known about the poten-
tial 1o: development of var:ious farming activities, however,
thar it ran be resscnably expected thar through careful
4ne.y..s., cef.nemert, and fieid testing ot technological
1INNOVa&t.one, .Lncrementsl l1mprovements 1n var.ous of thear
farming practices c¢an, .n the sjgregate, amount tc a sub-
stant.a! increase :n cverall agr:cu.turai productiv.ty and
incoms Ea-h areec, howevrer, wili have .ts own set ot
activities w.th rhe must development potent:al.

As d:szussed .n paragraphs a) and b), above,
the esv..aomeprai parameters of the farm res<urce base can
be class.ti2d zccced.rg te climatic and iandfiorm charac-

terisr.cs These a:¢ the epv:c?rmantal constra :.ts within
which trez ver 2~ Larm.ng Sy»>%3ms must oparats, o d addi-
tional constrsé.ai: & th.n these azeas are determ:n~d by

SOClC-ecuLCmlC LiCctusy It :s the :ntent or the NERAD
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Project to tully ut:i:lize existing technoloy:es potentially
beref.c:a: to ratmers by us:.ng what has been termed
"operatisnal research"* to analyze the varzious farming
systems .n the selected tambons a6l their production
constcraints The Preject will determ.ne what ccnstraints
can be c¢cddre:sed by ref:r:ng currently promising technology
te £it wnto lcrair fa:rming systems, and a-¢1st farmers 1in
applying the .etined techncloyy to :mpiement changes which
will .ncrease tacm product.v:ry and fa:m .ucome. Successful
applicar:ions cr techna.ojy will secve as a bas.s for
replication :n znhier areas w.th sim:lar cond.tions, wnlle
reseazchabtle guesr.ony and prudbiems which are 1dentified but
bevord the scope oif th.:¢ Project, w:il be referred to appropriate
agencies and ins* tut.ons rir turther .ong-term or more
basic research Thie unmii:ed approach t. transformational
farming :ystem de.eiopmenr .s widely v:ewed as the best
possible prespect for mprovement of farm ivcome in rainfed
areas ci Northeasrt Tha:iand

d 5t ggitgenlni_gf lacal 1nst:.tvutions and human

I

resources to désl w._th local problems  Ult.mately :t 1S the
people Gf the .07 as. commun.f:=S who must a::g:s and 1mplement
any modif.catica tu the.r present farmung pract ces Local
leaders and oft ..ai1s W.ll be assi:ted .n assessing local

agriculturel ccnzra.nts and poteat:ai methods for addressing

those constra:nts, ord 1n formulat.ng deve.opment plans
which w.l! mat:-h .ocal reeds with RTG re:snucrces and capabi-
litles MOAZ agency personnel will gsin exper . ence 1n coordinating
the:r ack.vit.es r. 335,58t 10 swlv.nyg esea~specsfic problems.
Researchk field tr.ais, demonstrar.cas, 5.4 extension trials
will be ~znducrned .n c.uperz-:on w.rh extens.cn 2gents,
Contact and Specia:.s' Fartmets, and rarm fam.i:es. so that
they can learn about bcrh the rsnge of v:.2p trypes and

farming practr.ces currently ava.labiie ard the methodologies
for assesslny the.: viabillty under local condit:cns

Train.ng will be cttered .n skills recessaly to :mplement
locally~-formulated plans One impcrtant 1nnovat.on of the
Prcject i3 to deveiop a trained cadre st Spe~.ali1st Farmers,
which will put spec:ait skills in place at the village and

*amphol Senanarong, "Cwve.opment and Transfer of Techanclogy
for Rainfed Crop Przduct:zn in Therland“. In ICRISAT, (1980)
Procedings of the irternational Sympo.::m on Development
and Transter of Te.hnclogy ior Rainfed Agriculture snd the
SAT Farmer T '
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tambon leve: tc supplement the erforts of extension agents
and Contact Farmers without requirlng a major increase in
RTG stafring leveis. .The Contact and Spec.alist Farmer
Concept are descc.bed in Parts 11 B-4 and I1I C-3.) These
temporary intensive efrcrts of the Project willi all seek to
help farm far‘iies, local leaders, and local officials in

solving theat cific set of pzckbliems,; thereby reducing the
need fcr per al-intensive future sctivities and providing
important sv - 1or the tambon extension agents. Such

activities w. . lsc help tu slose the gaps between agricul-

tural reszearsh, extension, and farmers' needs and circumstances,
by esteclishing a :eedback system batsed on interact:ion

between these groups. This will, :irn turn, provide a mechanism
for a more erffic.ent utilization of research and development
resources ava:lable to the agencies of the MOAC.

e. Atrent.on %o the repi.cat.on potential of all
Project activit.es. The ccres of the Project will be the
refinement and extensicn of farming system improvements
appropriate to the vazious cond:tions of the Northeast by
ident1fying and addrescing key area-spec:f.< censtraints in
several different rypes cr areas. Ultimately, the Project
aims at a cost-etfe:t.ve system 1sr increasing farm produc-
tivity which may be w.dely repl.ceted. Replication of
Prcject act.vities will involve batk (1. the aspplication of
the scme area-specit.c prcbiem suiving approach to other
areas, includ:ng the ccganizaticn of 1local farmer actwvities,
government .ntervent:ons, and supportirg services; and (2)
d.ffusion cft proven agr.zultural technology to other areas
with similar agro-ezc.ogical &and ageo-etoncm:ie conditions.

Adm.ttedly. the unit custs of this Prcject are
substantial-~-roughly $250 per intended beneficiary. Unit
costs cf th:: magn:tude are to be expected :n i project
which propcses t: f.nance multip.e, complementary functions
and requ.res expandltures cver a seven-year pecvrod- The
ab1lity oif the RTG to repi.cate the Prcject, however, will
depend upcn reducing unit <Lsts over time- Th:s lowering of
unit costs shouid occur because of several factors: (1)

The need for ccnsulrant assistance and asscc.ated overhead
costs wiil greatly dec:eaze or be eliminated cnce a group of
RTG menagers and techn.:ians have ga.ned exper.erce 1in the
areabased apprcach tu rainfed agrirultural deve.. hment under
NERAD. (27 Succ+-sfc. technslejies w.ll spreid .o other
areac cof the Noz-teast both through the regula: extension
program aad thicugh :nrosmal transter processes such as the
copying of successfu! practices observed .r NERAD areas
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(3) There will be a reduction of special "project-related"
costs involving supplemental water reésourceé development as
programs to provide basic water needs to poor rural villages
become generalized throughout the Northeast. Project repli-
cation could then intrcduce the overall project approach to
tamborns and villages that are already endcwed with ponds,
wells, etc:

Apact from the facilitating effect of reduced
unit costs, the Project will consciously promcte replication
through several means: {1) The emphaslis on collecting
detai.ed informat:>n cn sOLlS; rainfall, etc. will provide a
solid basis for understanding the environment under which
certain technology produces penefits and, concomitantly, for
selecting areas suitable for introduct.on of the same
technology. (2) Project tunds w-.ll finance activities to
identrfy and disszemuinate xnowiedge about techniques which
appear usefui, including: spec.a:l studies, technical
reports, workshops, iield days, newsletters, radio programs,
and a periodicaliy updated handbook cf operational met-
hodologies. (3) Use of the existing extension structure and
involvement of other crficials at amphce «.d prcvince levels
will mean that information about successful innovations will
immediateiy get intc the hands of government officials in
the best position to promote these innovations elsewhere

within their jurisdickt:icn.

Othexr aspecrs of the Project which promote
replication :nclude -tS direct associaticn with the four
provincial agr:cultural development commi.ttees and existing
regionali ‘naticnal cemmattees, and LtS tralning/seminar
components which will introduce a wide range of RTG officials
(as well as local merchants) to the Project who have respon-
sibilities/icterests in areas outside of the 8 tambons.

3, Z‘_a.EE_l.E;_.
it needs to be emphasized that these five organizing

concepts are to Dbe used in the establizhment ot an agricul-
tural development Process in Project tambons. Considerable
flexibility wil: be required in the implementation of this
type of Projelt ‘n order tc assure the zuitability of
Project activities to locai circumsrances- Thevefore,
rather than deve._p &veDn _llustrat.ve devail=2d _smbcn 1mple-
mentation plans - ..ch would have a tendency tc poe-empt the
cooperztive resoiution oi lscal problems, NERAD Project
design acrilv.hies have fscused on def:nlng the range of
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loral resources (sees Annexes II, IV, and VI1), the range of
available promi:sing tecknolcgy (see Anaex V), and a system
and procedures for impiementing Project activities (see
Annexez V, VIi, and VIil).

The first y=zar cf Project .mplementat:ion will be
primarity ccncerned with ret:n.ng knowledge of available
resources and technoicgy, establishing the oxganizational
and adm:nistrative system, and bejinning the project imple-
mentation process:. At the Project tamborn level, the first
stage of this prccess will Invcolve villagers, local leaders
and officiais and Project gersonnel in the development of
tambon-specific plans. Initial pilans will focus on (a) the
locat:on and nature of f.rst~stage demonstrations of the most
promising cropping systems improvements to address locally-
perceived needs, +b} the extensicn cof cne or two broadly-
applicable .mprovements which would gain lecal ccnfidence by
giving qu:ick highly-visible results, such as native poultry
improvement, and (c) site selection for water resource
activities which require substantial lead time for planning
and construct:on. Plans approved by the Pr~ject Director will
be required before the implementation cf reiated activities.
As Project .mplementation proceeds and the amount of knowledge
and experience regard.ng local probiems grows, plans will be
revised. Once activities are successfully implemenied or
determined tc be .mpractical, new accivities wiil begin to
address add.tional local proplems. Spec:al attenticn will
be given to keeping the number 2f implementation activities in
a given tambon to & manageable level, porh In terms of Project
administraticon and the time and effort required by farmers to
evaluate the mez.ts ¢f proposed farm:ng improvements, and
receive any requ.red training.

zziect tactice inciude both "top-down" and
"bottom-up" appziches The prov.sion ¢r intormation about
possibil: ties thr fi21d research, demconsurations and
other extens.cn du s will proceed tiom the tcp down in
more or less the conventional manners but at an accelerated
pace and with a mcre . ntegrated approach by the agricultural
techricians invcived .n this effort. This effort wi.ll
present te the ruri’ sreas a var.ety ci potential practices
which might be sdcpted. A dec:is.on On sOme Lractices, for
exampie tc use tert:.iizer, can be made by an ind. ri1duel
farmers. In cthe: -asss the dec.sicn will need t. be made
on a village 2z gz.ap bas.s. tfor example, to deveiop a village

- -

wocdlot or to dewelzp & small watexr reservcir. Grcoup adoption

Thus, P

O w
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may aisc be necessary ip come casges in order to achieve
economies of scale in provision of adequate technical
resources, deve.cpment cf markets, etc- The decision to
implement a particular activity will, however, be made at
the lcowest feasible level and only be subject tc review at
higher levels for technizal feasibility, conformance with
overall pcl:icy and constra:nts of project or other funding
if such ar=z 1invoived.

The top~docwn techrical support activities and the
bottom-up decis.tn mak.og activities overlap at the village
level. At this lev2l farmers anteract with extension,
techn.cal suppcrt and lucal government personnel in the
examination ci farming systems and in conducting research
and demonstrarticn activities, 1n viilage level educational
progrems. and :n decision making mestings., This interaction
is considizred to be the v:.tal process :in the Project. It
is, after all, farmers who develcp farming systems. The
.researchers and other agricultu:ral technicians whose job it
is to provide the techn:cai rescurces Ifor Tarming system
improvement theretore need to develcop thes resources in
conjunction with tarmers it 1s also the tarmers e.ther
individually or coilectively who must make the changes which
will bring about inzreased productiv:ty and income. For
them to make sound decisions they must have knowledge of the
possibilit.es based e.ther cn the.r owr experrence o&: on
sources they trust. Village ievel irnteraction of farmers
and technicians w:ll provide opportun:t:es for both in-
creas.ng the farmers' Kknowledge and developing their trust
in the knowledge ot the technic:arn, as well as :ncreasing
the techn:::ans’ wunderstanding of preblems faced by farmers.
Farmers' dec.isicns to adogt change:s in practices or enter-
prises may alsc requ:ire support 1n the rcrm of infrastructure
development, tra:.n:ng, and initial technical and financial
support td reduce the pezceived risk, and these are provided
for 1n the Projecr

4. Logicai Framework Narrative

a. sector Goal

This Prcject contrxibutes to a goal cf the Royal
Thal Government to ra.ze the level of jiviag ¢f “—e farm
population n Northeast Thailand.  The gcal! is cc. gistent
with the FY 8! and FY 82 USAID Thai'and CDSS which focus on
agricuitural devslopmznt partisuiar.y .n the Nocthezst
region.
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Movement. towards the goal can be measured by
government. statisticai publiications and will also be moni-
tored by surveys ccrducted 1n connection with this Project
and by other surveys routinely curducted by RTG agenc:es.
Achievement of this goal depends or continued RTG policies
for and sugport of spez.ai developmenta: activities in the
Northeast

It .5 assumed that fzrmers in the Project areas
desire =0 .nerease their leveil ot i:iving thrcugh increasing
agricultura: productivity ard income., It 1s algo assumed
that ilcwer :ncome rarm=2:.5 are willing znd akle tc teke
advantage cor improved econcmic Opportuin.ties. MOAC has on-
going and planned programs to imMprove extension and research.
It ic assumed that these activities w: .. continue as planned
and accordingly provide an iacreas.ny level of support for
project acttivitize  AlD/Tha.lsrd has nc reasan tc doubt any
of these assumpuicns. The assumptions relating tc achievement
of the goal alsc apply to achievement of the Project purpose.

e Prcject Purpose

The purpose of this Project is to establish in
8 representative tamoons ot Nostheast Thailand a replicable
agrxculturai develipment prigrem for increasing farm
productivity and farm income paxt..iculariy emong lower income
farmers -n rai.nfed agriculturzas zones. It 1s expected that
the Project w..l enhance farm family :ncome both through
increasing net cash income and through increasing the
amounts and k:nde of hcme coasumed precdusts: The increased
consumption cf farm products by Larme:ss may be a result of
greater consumption of stap.es but will more l.kely result
from :ncreased cinsumption of products such as pouLtry,
fruit, and vegetsbies

¢. End cr Project Statys

It :s5 expected that the Project will reduce the
percentage sf farm fam.i.es 1n the Project tambons with
incomes below the psverty i=2vel ias defined by the World
Bank] from the currenrt level of approximztely 55 per cent of
the approx:imacely 10,000 fam:ilies based cn the NERAD house-
hold survey, %o 40 per cent dur:ng the l.fe of ©.. Prcject.
This represent: z vedurticn of 25 per cent in the ..unber of
poor. Average v:i.ije incomes are below the nat:icnai
average, and real xncreases in farm incomes in the target
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tambons will tend to reduce this disparity. Achievement of
this objective by the end of Project assumes that tue
distribution of income will become no worse than it is
currently.

The Project will monitor and evaluate the
impact of Project activities on the various local income
groups, and a special investigation will be conducted to
further define the causes of poverty in project areas. It
is expected that the Project's management, research and
extensicn teckn:gques for conducting agricultural development
on an area basis will be replicated by the Ministry of
Agriculture outside the Project tambons and that such plans
will pe under ccnsideraticn by the end of this Project. It
is planned that by the end of the Project the agricultural
development program 1n the Project tambons will be sustained
by the regular agricultural agencies. It is not expected
that the rats of sintroduction of new in:tiatives in the
Project areas will be maintained after w.thdr: ... of Project
suppert, but that the system will be capable of both main-
taining the end-of-project status and improving it through
new initiatives.

By the end of the Project the area-based
farming systoms development program will have produced
useful results for the Project areas and be capable of both
further extension cof more productive technology to other
similar areas and applying similar technigueus to the site
specific problems of other areas. Conversely. those acti-
vities in the Project that do not meet expectations should at
least generate a useful number of "lessons learned" that
will help in deciding further directions for development.

End-of ~project status will be verified by RTG
agricultural statist.cs, by comparlson of preimplementation
and end-of-prc,2ct survey results and by Project reports,
site visits and evaluations.

d. Outputs/Inputs

The difficulties of making more than marginal
improvements in rainfed agriculture in the Northeast sug-
gests the develcpment of site specific technolog:. : to
encompass a varieu. of farm enterpr:se possibilit 2s, The
diverse and :nhosp.table environment clearly benef.ts from
provision of a comprehensive series of inter-related Project
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outputs. Howevez, within the various cutput components
listed beliow, the improvement of farming practices through
the adoption of appropciate cropping systems and related
farming systems :s the core of the Project. These are
strongly suppcrted by the farming sysrems research and
extension components. The development of water rescurces is
justified cn the basis of :ts felt need by Northeastern
region farmers and this component will serve ag an Important
facilitetive mechanizm for farmer part.cipation and will
interact with the cropp.ng/farming systems components by
providing supplemental water. The technology development
process does nct require that the variety of activities
described w.thin each of these components be undertaken
simultaneously. Rather, these activities reflect the
number of possib.lities presently thought appropriate

to rainfed agriculture that can gradually, over Project
1ife, be introduced. Given the predominance of rice pro-
duction in the area, clearly the cropping systems and
farming systems activities will be the first to be empha-
sized. Based upcn the Tambon Plans to be developed the
first year, and to be annually updated, the other modifi-
cations listed :n these sections will be gradually phased
into the Prcject.

{1y Farming practices Su.table to Land,
Climat.c and socin-Economic Conditions

Adcpted

Su.rzbie farming practices will be
demonstrated and extended for suos .stence/cash crcp cultural
technologles, water utiliizatlon, animal huskandry, fish
prcduction; fru.t and tree crop plant production, sericulture,
and land/coli management as appropriate to felt needs and
environmental and sccido-economic conditaons 1in each tambon.

a) Cropping Systems

Proposed cropp.rg systems modifica-
tions are based on the concept of developing practices
suitablie to the ex.sting tand forme--flood plain, low,
middle and high terrace--which correlate generally with soil
types and witer supply. Thirteen spec.f:.c types of modifi-
cations ace suggested to stab:il.ze subsistence r. 2 production
and increase zash ~.cp production, 1including rice .n some
areas. (See Teshn.zal Analysis fcr detalls! Implementation
of these and other mcdii:catzons whith may be developed as
the Project progresses wili be suppcrrzed by a sequential
process of field research (where necessacy), demonstration
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trials and extension trials utilizing extension and tech-
nical suppert personnel and farmer-specialists trained under
the Project.

ib: Other Farming Systems Mcdifications

In addition to cropping systems
modification, the Project has identified five other farming
systems mod:fications for Project implementation. House-
hold Poultry improvement will provide interested villagers
With one week or tra.ning plus improved male birds and
initial supplies in order to introduce disease control
measures, .mproved feeding practices ard an improved genetic
base to the ubiguitous househoid poultry enterprise. By
controlling diseazse (up to 90% mortality of young chickens)
and providing some additiocral nutrients, productivity can be
greatly :ncreased without changing the basic nature of the
production method nor the market preference enjcyed by birds
produced .n this manner I+ is expected that these improve-
ments can result in an annual increase of more than 275,000
birds and more than 5%,000 dozen eggs by *he end of the
Prcject. This represents an increase of 27% per cent over
the approximately 100,000 birds currently being raised in
Prcject tambons.

By addrsssing d:i:sease and parasite
problems, the Larger Animal Improvement activity can greatly
reduce the 30-40% mortality of ycung an-mals and prevent
epidemics. Img:ovement in feed supp.y from seeding pasture
areas with legumes and from the greater amount and quality
of residues resulting from the cropring systems modifications
will provide feed for the larger number of animals. Farmer
specialists and tambcn agents will acccrdingly be trained
under the Project to assist veter:inacy officers in vaccinating
animals and d.s=pensing and utilizing drugs and hamata seed
(for forage;. An increase of 500 head of lazge animals per
year or abcut a two and one-half per cert annual increase is
expected by the end cf the Project undexr this activity,

F:sh Productioa Improvement will
utilize both Pro-ect ccnstructed and existing reservoirs.
Activities inciude training for farmers, stcocking, ferti-
lizat:on and planned harvestirg. For stocking young fry
will be used wre = predators can be control.ed Otherwise
fingerlings w... 2¢ used. Fish prcduction nc:eases are
targetted at mcre than 200 tons per year based ¢n input and
water resource availabilities under the Project. Current
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fish production is estimated at about 80 tons/per year.
Individual farmers having access to a suitabie locaticn will
be encouraged to prcduce fingerlings for use in the Project
or for marketing.

seziculture is widely practiced in
most Prcject areas aithcugh the s1lk produced is mostly
consumed at hcme. Production Ot native silk can be greatly
increased by improved siikwoim production practices and
especially by increasing the supply 31 mulberry leaves
through :mprocved cultural practices. Introduction of newly
developed hybrid silkwcrms havi.ng the f:iber characteristics
and hard:ness of native sllkworms but with higher produc-
tivity mey be phased intd +he later stages of the activity
depending on locail demand .

The l.mitacion cn fruit and tcee crop
productzcn resulting trom lack of pianting sfock of more
productive specief Or var.eties wi:l be addressed through
the Fru.t and Tree Crop Nursery act.vity. Farmers having
interast and a suditablie locat.on wilil be assusted 1in
starting a rruit and tree czop nursery enc.erprise. Training
and some iritial stocks and supplies will be provided.
Project pians prov.de for up toO 200,000 seedlings per year
to meet farmers’ needs.

The above farming systems mod. fica-
tions will be faciiitated by farmerxr specialist training,
support of scme .n.tial ccsts through village grants or
other arpropr.ate means, and provisien of techn:cal support
by the Prcject srafr and technu.ciens <1 the appropriate
agency of MOAC. Criter.a fo:z selecting any of the farming
system componerts Lor 4 pacticular area will be based on
technical feasibility as determined by MCAC technicians,
interest and suppo:t Of local cff.cuals and sufficient
interest by v.liagers to <ndicate tcat the activity will
succeed. Acrtivit:.es which are expected to be cf wide
interest such as the poultry and large asimal project will
be phased among v.liagers in order to spread the technical
support and training requirements.,

(2) Adeguate Extens.on and Other Agricultural
Suppcrt Services Be.rt.g Frcvied and
Util.zed .n Target Areas

These activities hawve keen seiected to
strengthen the overail agricu.tuzal research-extension
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system in 1ts implementation cof acrivities in areas with
rainfed agricultural conditions. The Tambon Extension Agent
(TEA) is the key agriculturel cffic:ai in the tambon, but he
needs training and suppcrt and the ccoperation of trained
villagers to function erfectively.

{a) Extension Support

The IBRD specnsored "Train and Visit"
progreém was zimed at improving extensicn and was a start in
the right directior. This Project supplements and intensi-
fies the T & V apprcach thrcough improving TEA’s access to
technical rescurces, giving him/her mcre information and
training support., apgreding the contact rarmers TEAs work
with tc specislist Farmers, and giv:ing TEAs more help
through additional statting and better facilities. Inten-
sification of presert MUAC deiivery systems will include
provision for assigning tambon extens.on officers at the
ratioc of 1 tc 500 farm families, or double the current
targets for each rtamber. In each tamben, a house, office,
and storage fac.l:ity and, where necessary, . meeting place
will be constructed. Transportation and a minimal level of
tools with which to work w:ll be prov.ded. Additional
training related to project activ.ties will be given to
tambon agents so that they understacd the basis for all
project activities :in their tambcn and are able to provide
day-to-day :nstructicn and svpport- Fuzthermore a concerted
effort will be made to channel all Prciect activities in
each tampon throuah the TEA. He w:i.ll be invclved in all
Project act.vities and care will be taxen under the Project
to have this officia: ccnsidered by the v:llagers as the
perscn most responsible for Project activities 1in the

village.

Provisicn w..l also be made for
Department cf Agriculural Extensicn (DOAE; support from the
district, prov.nce and regional levels. Tralning fer these
officials w21 be provided and a mckile training untl will
be stati.oned =t the rey:onal leve! to be dispatched for
concentrated tr=.n.ng programs in the Prcject tambons. The
Project will aisc rirance .nputs fo: radio programs, printed
materials and other audio-v:isual ccrmponents as appropriate.

Add:.ticnal tra:r:ing f£or ex. nsion and
other gersonnel are inciuded for 24 texdon dgents, 4 field
managers and 4 assistant f.eld managers. 7 district extension
officials and 12 subject matter spec:alists.-
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One key element of the Project aimed
at increasing the effectiveness and reducing the workload of
the TEA is the development of a cadre of Specialist Farmers.
This component provides for the selection of respected
farmers (by their peer groups) for intensive training at
NEROA in the various fsrming practices advocated under the
Project, with each farmer being trained in only one or two
practices that he/she is mcst interested in. Specialist
Farmers will be compensated tfor thelr time spent in assisting
with demonstraticns, livestock vaccinations etc. except
where they may earn a dizect return from the community from
their participation (e.g. throuch the native chicken component) .
It is expected that Specialist Farmers will be instrumental
in supplementing the efforts of TEAs and strengthening the
outreach capability of the Prcject. Short training courses
will also be ccnducted by technical specialists in the
villages fcr other farmers.

Project targets related to villager
training are as folilows: about 500 villagers trained in
specialized prcgoams ¢f one week or more, 1{,000 villagers
trained in tambeon cr village level programs, radio agricul-
tural programs reguiarly broadcast in Prcject areas, and
publications regulacly distributed in Project areas.

{(b: Other Support Services

These activities will provide a
knowledge base for Project activities and a basis for
predicting the appropriateness of Precject results in other
areas in Northeast Thailand Land Use Planning activities
will provide a detailed soi. survey, one-meter interval
contour maps, land suitability maps and iand tenure informa-
tion. The soii testing service will provide for a survey of
fertility and a ccntinuing scll testing service for project
activities. Simple weather station equ:pment and training
(By the RTG Meteorclogy Dept.) w.1!l provizde for an accurate
record of weather conditions during project implementation.
These activities, especially the maps and soil fertility
survey, are essential for Project implementation. Also these
activities, especially the weather data, will provide a
logical basis for predicting beth the long term applicability
of Project results and thei: replicabli:ty in oth.. areas.
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(3} Econom:c Development of Available
Water Resources for Suppiemental

ggrlcuIturaI and Domestic Uses

Water is both a primary limiting factor
and a dominant felt need in Project areas. Activities are
directed at rztional economic exploitation of small-scale
water resources avallable in each area of each tambon
according tc its hydrological, agronomic and socio-economic
potential. ZLocal participaticn will ke sought in final site
. selection, constructicn and management. The involvement of
local leaders and cfricials in thiz process will help them
improve the effectiveness of future water resource develop-

ment efforts.

The Site Survey Team and Project Design
Team found that there are a number of technically feasible
activities for increasing water availability for household
l1ivestock, fisherieg, off-season crops and rice bed nurseries.
Estimates of numbers of feasible small-scale structures were
made. The Project 1s budgeted to provide 1oz construction
of the structures which are the most cost erfective and
mest desired by local beneficiaries. Project staff will
assist local government officials in preparing requests for
support from non-Project sources for additional structures
if there 1s strong demand for more. Budgeted activities
include Swamp Rehabilitation for 25 locations to increase
the capacity and utiliity of water-retaining natural
depressions, 20 Embankment Structures* to retain runoff,
13 Submerged Dikes to retain receding seasonal flood water,
11 Water Filter sy:stems tc allow fish production as well as
household use in certain existing water improvements and
up to 1,500 Shallow Wells which include only wells which
are deep enough to require liners (the cnly item to be
supplied by the Project for shallow wells:!:. A relatively.
small amount of money ($150,000; also 1s budgeted as a
contingency for other water resource modificaticns such as
pit ponds, weirs, improvement of existing structures,
minor fiood control structures, farm ponds, etc. which may
be found to be highly desirable during the detailed planning
stage of implementation. Section III C-8 of this PP
describes the water resource components i1n some detail.

*Water retention :-.ructures budgeted are all of a small
enough scale to fall within the DLD Small-Scale Water
Resources Development Program being implemented in other
areas of the country.
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{4) Research and Demonstration Program
Tor Cont-nucus Refinement of Rainfed
Farming Systems

Activi+:es are to be selected to support
the Project with farming system anzlysis and development of
technology which can rescive current problems and expand the
range oI cpportunities available to farmers tc increase
overall agricuitural income:. This integrative, area-based
research s currentiy very limited, it but is very important
for both shert and long rerm development of rainfed agri-
culture. In add:ticn to providing practical information for
Project implementati: v activities, this activity will
provide experience in the farming systems research approach
which will assist ind:vidual MOAC agencies in their other
activities. The DOA, for example, will use this experience
in the development of their app:oech to cropping and farming
systems research undexr the new Nat.conal Agricultural Research
Imprcvement Project.

{&) Research/Demcnstrat: >ns

There are elements of research and/or
demonstration in mcet cf the foregoing activities. 1In
addition some other research/dsmonstration activities are
planned. Fert:i.ty Evaluation Research Trials have the
objective of both assessing the rfert:lity status of the
Project area solls and previding a bas:s for fertilizer
recommendations orn pzeva.l.ng CI3pS. Shailow Well Research
will investigate techniques fo= ~mproving the yield of
shallow wells thereby reducing the numbers needed and en-
hancing the feas:bil:ity of mechanical pumpzng of water from
these wells. Mainimum Tillage Research will .nvestigate the
possibilities of Th-orpcrat.ng no-tillage or m-nimum tillage
practices into the farming system The importance of these
practices lies :n the fa-t that gieatly reducing tillage is
probably the only methed py which the crgasic mattver content
of Northeast Thailand sorls can be permanently and signifi-
cantly increased. A faline So:.1l Demonstratlicn on approximately
400 ha of atrected land oIl demonctrate propcsed methods
for both reducing sait actumulaticn in the scil and recucing
the consequences of such accumulaticn, including investi-
gations oOf salt-tclerant pian%s which could prov.de econo-
mically visbie a‘-:rnatrive uses ol areas already .eriously
affected by salinity. Ldcat:on arnd narv:e of research
activities will be based on the judgment cf technical support
staff. Implementation of demonstraztion activities will be
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based on their technical feasibility as determined by the
support staff, on the interest of local officials, on the
interest of involved villagers and on their willingness and
ability to develcp a prcgram for the continued use and
maintenance cf the activity. Public Land Use Demonstrations
on apprcximately 10 areas will demonstrate the use and
management cf public lands for woed and/cr forage production.

(b Soil and Land Modification Demonstra-
tions

These activities are designed to
demonstrate the value of improving soil productivity and
conditicns., Terracing has the piimary cbjective of reducing
erosion through sicwing water runcif thereby reducing losses
of sc:l fertility ccmponents. Sites for terracing will be
selected on the basis of need and technical feasibility as
determined by MOAC technicains, :nterest and support of
local cfficials and ccllective &égreement by the land owners
concerned to maintain the terraces. Land shaping has the
object.ves of :ncreesing cultivatible area ind providing for
petter use and contrcl of rain water. Criteria for imple~
mentation 1e the same ags for terracisng. Composting 1is
designed tz encourage the recycling of waste materials in a
way that w:1! produce highly vicibie resuits, It will
reduce somewhat the need fcr chemical tertilizers or for
purchasing manure which is a common practice for vzgetable
and tcbecco producticn. Individual farmers can make the
decision tc implement compcsting but pricrzty fer Prcject
encouragement of th:s activ:ity w:1l be piaced on villages in
which & number of farme:zs have an :nterest and the avail-
ability of compcstablie wa:tes is high. Demonstraticns are
planned tor about 200 km sf terracing and 176 hectares of
land shaping. Composting will be demonstrated by encouraging
50 fam.l-es .n each tambor. per year to make and urtilize 2
tons cf zompost =sach year. The Project will subsidize
compost production ($10 per ton).

The Project alsc prov:ides for further
replicaticn of the land shaping activity 1f demonstrations
in years 2 and 3 result in large demand for this activity.
DLD plans to budget ior up t& 100 hectares of 1lz:nd shaping
per year during yeAars 4-7 provided farmers will y about 75
per cent Zf the wo ¢, AID participat:.cn and fur .ng are
expected to be lim.ted to the demcnst:.at.on act.vities
during the first 3 years. However, AiD also expects to
finance technical ascistance (e.g. an agricultural engineer)
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and technoiogies to help determine if ccsts of this activity
can be reduvced through appropriate technology, and this
assistance may continue bevend the first three years.

ic) Farming Systems Research will utilize
the Prcject s multidisciplinary techn:ical support staff for
an integreated research effcrt to enslyse current farming
systems in Prcject tambons, identify and prioritize key
constraints for thzir development and ~onduct an applied
research program to develcp technological innovations to
overccme those cconetraints. Should impertant constraints be
identif:ed which are beyond the scope of this Project's
mandate or budget to address, they will be referred to the
appropriate RTG agencies as recommendations for more basic
or longer-term research. Workshop and pubiications will be
used to seek input from the broad range cof Thai researchers
whose work relatas tc these activities, and to disseminate
the research approach and findings of their efforts.

idi EBconomic Studies Support

The Project wii. provide fcr economic
feasibility studies, market studies. and resourse develop-
ment evaluation and planning in support of Project ectivities.
Technical support ror grcup action :ir. production marketing
or input purchasing will be provided where needed. Projact
implementat:cn decisions wzll be xnitia.iy made at the
village or tambon level!., It 1s therzrore essential that the
Project stzff be able to provide eccnomic analysis as well
as other tsczhn.cal suppc:t.

{(5) An Agriculrurai Development. Process
* That Will Firz Government Ressurces
and Farmer Needs According t< Both
RTG and Farmer Resources and
Capabilit.es

Local government and agricultural research
and extens:on officials nesd to have a better understanding
of iocal! farm:ng systems, agrcnom:ic factors, rarmer culture,
farmers' felt needs ard ot the agricuitural knowledge and
wisdom of farmers. Farmers need tc have a berxrter understanding
of the technical resources ava.liabie to them anw »f how to
most effectively .::l1ze these rescurces. These .eeds will
be met £y invelving local government crficials, agrisultural
research and extensicn agents and feérmers in & highly inter-
active prccess ot agricultural development, provision of
agriculture infrastructure where needed, and agricultural

research.
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The Project willi develop an administrative
system appropriate to an area-based agricultural development
program which can provide a basis for planning and implementing
further programs. (See Administrative Analysis for more
complete discussion). This will include:

{a} National and provincial level
planning sub-committees

{b) Administrative and technical
support at the Northeast Regional
Office of Agriculture to provide
integrated planning and
coordinated implementation.

{c) A field manager in each Project
province tc expedite Project
implementation and support local
officlals.-

Loczl Organization is part+. cularly
important to an area-based progect's success. The Project
accordingly aime at assuring the full unserstanding,
cocoperation, and participation of vililagers in Project
activities so that they will feesl a strong sense of involve-
ment and Prcject "ownership" and will want to continue
activities after the conclusion of the Project. The Tambon
Counc.l., TEA, Contact Farmer and Speclialist Farmer are key
figures 1n thece acr.witles, in addition tc the CD worker,
teacher, and the ch:ef diztr:ict <f*.cial. The Frcoject will
also seek the invoivement oI loca: private sector agricultural
interests in the ‘nformative extengicn components of the
Project in order to assure COnslstendy in what 13 transmitted
to the farmer. The Project w:ll emphasize tnhe strengthening
of these existing institurions as the best means for reducing
complexity and in order to provide a readily understandable,

replicable process.

Social Support Activities are designed to
increase the sense of community partic:ipat.omn in the Project.
A large number of viliage meetings are planned for informa-
tionai and decisicn making puxposes. The involvement of the
tambon ccuncii :n deveiopmental pians and meetiny of
community leaders. pcth public and private, are i;.cluded as
a means of marshazlling support for the Project. A news=
lJetter will be distributed to all participating farmers and
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officials. Existing farmer cooperatives in the Project
tambons will be studied, evaluated, and assisted by a farmer
institution specialist provided by the Department of Coopera-
tive Promot.on. '

(6, 1lnputs

Inputs are generally noted above for each
output component. The Project will firance several
trainiag activities, including short training courses of a
few days each for about 16,000 villagers in agricultural
subject areas of interest; intensive one to three week
specialized training courses for approximately 500 villagers;
and supplemental training tor TEA's, field managers, district
officials and subject matter specialists. In addition, a
numb2r of meetings and seminars will be financed for Project
staff working groups and for villagers, in order to introduce
them to the Project concept and activitiesd, Apprcximately
fifteen meetings between civil officials, farmers and
merchants are also planned to discuss and arrange for
marketing needs urder the Project.

Land Use Planning activities will be
financed under the Project, including detailed soil surveys,
contour maps; topc maps and a land tenure survey for the
approximateiy 60,000 hectares in the eight tambons.

Soil testing will also be financed for approximately 8,000
samples-

Wages and Per Diem (where appropriate)
will be provided for Farmer Specxalists, weather recorders,
farmer record keepers, and engineering staff.

Other inputs include necessary tools and
agricultural inputs for the regearch demonstration an
extension act.vities, and equipment and supplies for the
admin.stration of the Project and ror each of the output
components. The Prcject will finance tractors/vehicles for
the lznd developme:nt ccmponent and regional project support,
motorcycles for TEAs and the engineering support cocmponent,
and conttruct:on/furnishing of tambon extension facilities,
Speclarist Farmers’ stordge rooms, and the regicnal adminis-
trative facil.ty.

Constructicn/improvement of water resources
infrastructure is a Prcject 1lnput, and Qperating expenditures
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for maintenance, utilities, POL, office supplies, and
personnel support (salaries/housing/per diem) are also
Project .nputs.

Finally, technical assistance, research
activit:ies and evaluaticn are to Be Tinanced under the Project.
A1l Of the above inputs are quantified and costed in Annex IX
of this PP, Generally, AID is financing all of the costs for
the above inputs except for local support of foreign consultants,
mcst operational costs such as RTG salaries, office supplies,
POL, utiilties maintenance for offices, purchase of two wheel
dr :ve vehicles and 50 percent of the cost for water resources
improvement. Part ITI-D shows the financial arrangements and
cost sharing breakdown for elements of each output package.
perails for the technical assistance input are further
discussed below.

(7Y Technical Assistance

mechn.cal assistance needed to carry out
the Prozect includes both an expatriate team and Thai con-
sultants employed locally. The expatriate team includes
four iong-term positions, chief of party (4.8 years) ,
agronomist 4 years., agricultural economist (4 years) and
trarnlng spec.alist /2 years . The team will be procured
through the University of Kentucky under Title XII col-
laborat:ive assistlance procedures - The primary function of
the long--erm expatr.ate staff will be to assist the MOAC
Project Di:ector in developing the Project based on coordi-
nated i1mplementation by the varicus MOAC agenc:lLes involved.
The ch.ef of party will s&rve as counterpart tc the Project
Directos ard will ass.st him 1n preparing the necessary
plans, management inrormation system, reports, etc.,
required tO MARAJE mcnitor and evaluate Project activ:ties.
The agzonomist and agricultural coromist will serve as the
backup for the technical support staff charged with 1mple-
menting the crop and other farming systems modifications in
this Project One or more membere <=f the lcng-term expatriate
team w.ll ce expected to have exper.ence 1n conductaing the
type =t integrative. problem—solving research necessary for
implementat .on 5f ths farming systems research component of
the Project. The training spec:alist will aseist in developing
the Project tra:ning programs.

Forty thrzee months of short-teri expatriate
staft include specia..sts in suzh areas as soils, minimum
tiliage, forage production and ut:l:izatacn, fisheries,
animal nutrition, plant protect.on, apima. disease, forestry
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PART III - PROJECT ANALYSES SUMMARIES

A. Economic Analysis Summary

1. Economic and Financial Returns

The overall economic internal rdte of return for
the project is estimated at 18%, ranging from a high of 19%
for cropping systems, to a low cf 17% for the other farming
systems component (see Figure III-A-1 below). The IRR is
relatively insensitive to changes in iroject and household
input costs but moderately sensitive to changes in output
yield. Thus a 20% increase in Project costs reduces the
overall IKR from 18 to 16%. The corresponding figures for a
20% increase in participating household costs, including
investment costs, and a 20% reduction in output yield are
16% and 12% respectively. Since the yield estimates used in
the analysis are conservative, such a yield decrease is
unlikely.

Figure III-A-1 - 1IRR, Sensitivity Analysis and Financial
Returns to Participating Households

ECONOMIC INTERNAL RATE OF RETURN

20% Benefit
20% lncrease Decrease Cost
Project In Input Coste In Output Ratio to
Component Basic Project Farm/HH Yield Farmers*
Cropping Systems 19 18 17 12 2.1
Water Resources 18 16 16 12 2.4
Other Systems 17 14 14 10 1.9:1
Combined 18 16 16 12 2,1:1

*Discounted at 14%.

Figure I1I-A-1 also indicates that the 1t roject should
be attractive to farmers: the financial benefit-cost ratio
to participating farmers is estimated at 2.1:1 for the overall
Project. (See Annex VI-2 for benefit-cost streams.)
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Annex VI-2 shows that the overall Project should
begin to provide net positive returns to participating
farmers during the third Project year. Positive net returns
to the farmer are expected during the second Project year
for the cropping systems component and water resources
component due to their low cost to the farmer during early
Project implementation. Under the farming systems component,
farmers in the large animal improvement activity are
expected to purchase more animals to take advantag= of
improved pastures, and farmers engaged in sericulture will
need to invest in mulberry trees and rearing room trays.
These costs account for most of the early expenses to the
farmer for this compcnent and lead to a negative net return
to the farming systems component during Project years two
and three. However, the early returns to the farmer shown
in this analysis are probably quite conservative, since the
analysis assumes that all farming systems activities will
begin at approximately the same time. It is quite likely
that the large animal production and sericulture activities
will begin later in the Project than the more rapid impact
interventions such as the native chicken activity, and this
would provide a favorable net return earlier than shown.

The largest incremental costs that farmers
will incur will be for chemical fertilizers, Estimated
consumption will grow rapidly beginning in the third year of
the Project, reaching about 1,400 tons by year 7. The
estimated growth in hired labor costs will also be sub-
stantial, amounting to about one-half of the growth in
fertilizer costs. In addition to reducing underemployment
in Project area households, the Project will provide employ-
ment for an estimated 400 man-years of labor by year 7.

Participating households bear less than half the
total cost during the first 7 years, their net farm income
will have increased by an estimated $22 million (in 1980/81
prices) by year 7, a 36% increase over net farm income in
1979/80. As noted in Part II, this represents a 25 percent
reduction in the number of poor in the Project tambons,
given an even distribution of benefits.

2. Prices

Late 1989 - early 1981 prices are the basc year
prices used in the analysis. Relative prices are assumed to
remain constant over the economic life of the Project. For
most farm inputs and outputs in the Project area, actual
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farmgate prices are the best possibie estimates of economic
costs/benefits. Non-glutinous rice is the major exception
since there are significant export duties levied on this
ccmmodity. For the remaining farm inputs and outputs in the
Project area, markets are relatively free and competitive.
Taxes and subsidies are small enough that an effort to take
these into acccunt has at most only a very marginal impact
on internal rates of return. Hired labor is valued at the
market rate and Government employees at their pay scale,
includiryg supplementary benef:ts. This may slightly over-
state the economic ccst of unskilled lakor, but only
margina.ly so- Duraing much cf the year, there 1s substantial
under employment of Project area fazm households. Because
of this, no econocmic costs were assigned to the estimated
increzase .n househcid labor that the Prcject will entail,
including household labor for the maintenance of Project
constructed facilities such as submerged dams. This assump-
tion may not be strictly valid since the Project will
increase the demand for farm labor and more opportunities
will exist for local employment. Under these conditions,
temporari.y idle househcld members which would not seek
employment outside the area might seek lccai employment.
Also, the increased demand for household labor may result in
some household members foregoing some employment off the
farm, in order to meet the increased labor regquirements on
the farm. The fact that the marginal cpportunity cost of
the increased household labor requirement may be greater
than zero would introduce negligible bias 1in the analysis,

however -

On the basis of the advice,recommendation of
personnel :n the Research Department of the Bank of Thailand,
foreign exchange was priced at the current exchange rate.

To the extent that the Baht 1is overvalued, this would
increase the relative (baht) prices of both imports and
exports. It would seem that this (successive decomposition
of all input and cutput prices into import, export and
domestic) would afiect the IRR but littie. If anything, the
overall IRR wculd probably be somewhat higher since a large
proportion of output would be vaiued at border prices
(adjusted for transportation, processing, other costs, farm
to port) and since the sensitivity analysis indicated that
the IRR was relativeliy insensitive t> cost increases but
rather sens.tive <o a change in output yields or ‘rutput

prices, yielids held constant.



- 42 -

Glutinous r.ce is typically prcduced for home con-
sumption; that produced for the market 1s ordinarily non-
glutinous since the market price of thes latter is generally
higher than the former and yields and production cost of
local varieties aze rcughly the same. There is a very
limited exporst market for glutinous rice; very little is
exported and none imported. Furthermore, the domestic
elasticity ¢f substitution between glutinous and non-glutinous
is repo:rted to be very lcw. Consequently glutinous rice is
priced at its domesric farmgate price. Also, since the
preductisn growth trend is zero for glutinous rice and all
grewth :n zutput has been due tc growth in output of non-
glutinous, :t is eéssumed that all the increase in paddy
prcduction due te the Project is non-glutinous.

The econcmic price for paddy was derived by taking
the average f.c.b. expert price i$355 or B7,280/MT) and
working backx to the rarmgate, {(excluding all taxes) to
obtain the value added between farmgate and port. Based on
prices that farmers were actually receiving in February
1981, the paddy pr:ices used (see annex for prices used),
both eccncom:c and financial, are very conse:vative. The
remaining prices are estimates of farmgate prices and are
realistic. The net return to househcld labor and land for
vegetable production could be substantially higher than the
approximately B900/ra: used. It could also be substantially
lower. We btelieve the net returns used for vegetable/truck
crops is as realistlc an estimate as is posgsible.

It was assumed that per ra: crcp yilelds would be
constant w:thout tine Project. Historical data show yields
generally being flat or driiting downward.

3. Farm Budget

Farm budgets without end with the Project are
shown in the Annex Over 85% of the cropped area was in
rice in 1979,80. With the Project. this will be reduced
some bur rice w.il ccnt.nue to be by far the dominant crop.
The area planted ‘o mung beans and other similar short
duration crops ‘& projectad to increase substant:ally in
bo+h absclute and relative terms and over the longer run,
The cropped ares 1n mung beans i1s pro-ected to be about
equal to cassava. This would reflect & convinuat.osn of a
national trend. s:rz-e the area in mung beans has been con-
sistently gtowing a= a relatively rap:d pace OVeEr the past
decade or so. The projected area unde:r vegetables/truck
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crops will alisst deub.ie and will make a significant con-
tr:but.on to ner tarm .ncome. Net farm income generated by
1ivesteck will alszc increase signif.cantly.

w
U,

£.1al Anéelys.s Summsry

1. Beneric.ax.£s

Renef:ciraries of this Pxziecr are some 65,000
person: tiving ir &.ght tambons .abcut 100 villages) of four
Northeaste:n Prov.nces. Ethin.cally they are predominantly
Lao-lsan 'Northes:srern Tha.) but can speak central Thai
langvage. nearly aii having had at ileast four years schooling
in the Tha. educar'snal system. The majcr.ty (89%) can read
and wr:te central Tha: as wel., Average tamily size 1is 6.3,
about average for the :urai Northeast. Occupationally,
beneficiar.&s are osuverwhelmingly 85% ra.nfed agricul-
turalists (no irrsgatad lavd:., and virtually all of them
plant rice as thei: ma.ln Crip- Avezage holding is 30 ral
(4,8 ha @ <25 rai rawnfed paddy izd, 3 uplerd, 1 misz., 1
non-cult.vatab.e) The average househclid piants 22 rai in
the wet seas.n 20.5 ip rice; 1.5 .n cssh crops) and 2 rai
in cash crop: in the dry season. Average household income
is B17,500 ($875}, about ralr of whizh :¢ from rice (in-
cluding amcunt consumed at hImel, +he rest is mainly from
off-farm wagss and cash crops. Fam:ly planning is practiced
by over 40% of the Fousehclds. Only 5% of household heads
bave educa~-.cr p=ysnd the 4th levei. but over 90% of the
househoids ha+e 2 rad u- The vast mai-.:ity ot villages are
not yet elert:.iied, but most househoids are w:thin 3 cor 4
kilometers of an all-w2ather road- Forme ! organ.zaticns
exist with.n the viliages (temple, school and development
committees, farmers . rgani.zaticns and co-ops) and over 40%
of the houszhu.d heads belorg to at least cr2 cf these
formal groups- Many hcuseholds have alsc part.c:pated at
one t.me o: another .n "development' efforts, often under
the “"tambcn couon<.." tund pccgram, bu.lding village roads,
repairing bri.dges, et<.

2.  Poverty
Poverty wi.thin the Pro}act =veas s tyr-'cal of
rural Northeast Thaiiand where a msj0rity of Tha::.nd's poor
reside. Over 50% are beiow the Worzid Bank "absoluce poverty"
line (updered tz $120 per sapita for 1979-80 <:0p year).
There s considerable variation in the per cent 0of poor on a
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Proposed ciopping systems mcd:f.cations inciude:

- Desp waler rice irn aress subject to regular
fiecoding cf a nature suiteble for the
character.stice of avas:lable zultivars;

- Planting cf shcrt-du:st.:n tield crops
(e.g mungbesan, sesame du:.ng May=-June 1n
areas stbject to heavy rloxd.ng 1n September.

- Impro.ed prcductiza of vejerables or other
high--aive crops dur.ry the cif-sesascn in
areas w.th supp.ementa. wartel supplies,

- Planting ¢t driught-tcierant cisps of short
to med:om durat.on .it a.eas with sufficient
residusi S2:1 moisture Cut no supplemental
water supp.y ‘e 3. low i1nput requirements
mungbearn. sesame, geanut; higher ipput and
h:gher .aize: waterme.Zn’.

~ Sow:.ng of legime crops :equ.Ii:r7 li:ttle care
1n rice ti eld= prisr to or immea:ately
fciicwing r.ce harvest fcr home consumption,
and higrk-pr-tein torage fcr d:mest.c animals
.1, areas w.th suff:c.ent res.dual soil
mc. 3nure.

- Plant:ng cf zurrently available high-y:elding,
fert.l.ze:-respons.ve r.ce cuitivars in areas
wher2 there 1 a h.gh probakili_-ty of sufficient

water «nd ns fiovoding.

Planting of a short-durzt.on crsp (e-g-.
mungbean! wh:=h can be harvecred prior tc
ri.ce Transgiant.ng 1r. &reis where rice 1S
usuaily not tiansplanted beicre Augusc.

- Utiiizat.cn of dizect- szed.ng techn:ques and
drought-tolerant cultivares for r.ce in areas
subjected to m.d-scascn drought strzss.

- Plan*:ng of a sequencs i LWl short-duration
crcps :e.g. Sesame-mungbean, Or MInud "TPpLlng
ot a .- y~-durav..n ¢rop fe.g. peznut. jute)
in areas which rema:n rsllow 'n 2 toe 3 years
out ¢f t.ve years dus te srsuftlclent water
for paddy prsduct.oo
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- Planting ¢t new high-y.eiéing cultivars of
cassava {(Rayong l) and kenaf (TSH 30) and
improved managemert practices 1n areas where
those crops are curgent'ly grown.

- Iptercropp:.ng of cassav: w.th a short to
med:um duration legume crop le.g. peanut) or
cas:sava-legume rotations in cassava growing
areac which need so:il corservation measures.

Other farming systeme modifications include:

- Improvement of disease control and nutrition
oi hcusehcid poultry.

- Improvement of disecase and parasite control
and nutr.t.on of large dcmestic l.vestock.

- An agricultural component for increased
fish procducrticn.

- Improvement ct ser.culture pract.ces for
increasad mulberry and silk production.

- Nursery producticn of trees ior fruit,
fodder; and ruei-wood production.

- Demsncstration or improved management of
pubi:c Lands for animal feed and fuelwood

production.

All of the propzsed practices ace either currently
being applied in .a:.5.s areas of the ccuatry or have shown
considerabie prom:se based on r«search station and/or
village work conducted by departments of the MOAC or lccal
universit.es. They have demonstrated their feasibiiity
under certain ccnd:ti0ns.

It .s cecoyn.zed, however. thi: due to the highly
site specific nature of rainied agr:.cuiture. additional
refinement during .mplementatlion may be necessary. The
opportunity fcr refinement is bailt into the Preject 1in
several complementary ways:
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- Detailed planning during the first year by
MOAC personnel assigned tc the prcject, local
government officials, villagers and Project
consultants.,

- A phased seqguence of field research--
demonstration trials--extension trials--
adoption tor the cropping systems modifica-
tions.

- A phased implementation schedule for other
components which will allow for refinement as
initiation moves frem one group of villages
to the next group.

- A research and demonstration trial component
for activities which are ccnsidered promising
and potentially of great importance but for
which there is not sufficient information to
suggest adcption.

- A planning cycle which will allow for modifi-
cation of implementation plans to accommodate
results obtained from research and/or
experience-

The modifications suggested in the Project are to
be technologicalliy suitable for Northeast Thailand. They
have been selected to conform to soil, climate, and geo-
morphological land forms (flood plains, low-middle-high
terraces) found in Project areas- They do not require
expensive equipment . ‘thcugh scme s.mple hand/buffalio
equipment is suggested. They do not require massive increases
in labor supply (labor intensive activities are proposed for
small scale introduction only.) Many ot the activities
proposed have already been adopted by some farmers (although
not necessily in the Project area). All of the above
evidence indicates that the mcdificaticns proposed do not
represent too great & technclegical jump for Northeast
Thailand farmers. Furthermore, the benefit/cost of the
Project interventions to the farmer (at 2.1:1) should
provide a very satisfactory incentive to adopt them.
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2. Farming Systems Reseaxrch

The preceding discussion and others in this
Project Paper have indicated that current farming practices
in Northeast Thailand involve a ccnsiderable range of '
interrelated activities and that if overali rainfed farm
income s to be increased significantly a number of these
activit.es will need to be improved. NERAD proposes a
careful assessment of farming systems in project areas in
order to identify key constraints and solve leccal problems
to the extent that availcble technology and resources allow.
The Project also proposes some applied, systematic research
to be directed at sc.ving .mpertant local problems related
to the interactions of var:ous farming practices, which can
also zerve as a basis for future agricultural research and
development activities cf the MOAC and its various depart-
ments. In conductirg such activities it is suggested that
the Project use the methodologies of the rapidly expanding
field known as Farming Systems Research. This type of
research (including training) has been defined* as that
which (a) is conducted with a reccgnition of and focus
towards the interdependencies and interrelationships that
exist among elements of the farm system, and between these
elements and the farm environment; and ib) is aimed at
enhancing the efficacy of farming systems through the better
focusing of agricultural researcl sc as to facilitate the
generation and testing of improved technclogy. Reguirements
for this type cf systems approach include: {a) team effort
across disciplines; (b) clear dalineation of the system of
interest (e.g. the farm system); (c) percept.ion of objectives
of the system itselt (e.g- security of income) and of
higher-level systems f{e-g. cocial and economic objectives at
national and reg:onal levels;: (d) ant.cipation of technical
and economic restricticns from within the system itself
(e.g. labor supply) and fr-m the system's environment (e.g.
cultural cr credit constraints to new technoliogy).

As discussed in Annex V, although there 1s a
substantial and growing interest in this type of approach
for agricultural research in Thai land, particularly for
rainfed areas, there is no one agency within the MOAC which

*Farming Systems fesearch at the Internat:onal Agr-icultural
Research Centers, published by the Technical Advisory
Committee of the CGIAR; (1978).
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techn.c.ans tr:om the var.ous &agenc.es ct the MOAC with an
opcortun:ty tc participate in a highly interactive research
and deveiopmert process aimed at the inter-disciplinary
resoluricn cr area-specific problems at sites representing
the mz)or range oi variat.on present in the Northeast
region. Thus, not only will ali relevant agencies be able
to cortribute their knowledge ts this problem-solving
process but the var.ous agenci=2¢ w:ll all benefit by
learn.ng more about hcw the:. activit:ies interact with the
ac-.vities of sther agencies and the range of problems of
irdiv.due! farmers :n the No:theast.

Perscnnel requ.red for this activity will be
provicded as techun.cal special:ists from the variocus MOAC
depa:r rments sssigned tc the Project staff, with necessary
addlt..na. =erv.ces avallable from lcocei or expatriate con-
suitants. The mult:-discipiinary rvesearch facilities and
equipment of NERCA are ava:ilable roc support.ng NERAD
activities, and variocus departmen=s and d:visions have
addit.onal fa::l.t:es and eguipment loc. ted within Project
prov:nces. The Priject will have funds to prov.de addi-
ticnal necessary equipment and suppl.es, in addition to per
diem and travel expensss of personnet -

3.  Extenms:cr
The Department cf Agricultural Extension of MOAC
1 -n the m:idst of an expansion prcgram a.med at prcviding
at least cne tambon level agent for each 1,000 farm families.
The intent .5 to more d.rectly prov.de available technology
to farm families in order for the tambon extension agent
\TEA} to be eftecr:ve with this large number cf farm families,
a tra.n:ing and vis.t system and a system cf contact farmers
(Co.F} is be:ng used. The TEA rece.ves rra.ning and suggestions

for program activ.ties cne day each tws weeks. He visits
h.s area on a reguiar schedu:e dur:ng the crher daays.
During bh.e v.s.zs h.s primarcy corrscts aow whe Co.F. There

15 cne Co F tor each ten farm fam.iies .n each village.
Each CoF 1s. .n turn, respons.ole for i1astracting and
informing ten fazmers .n his area.

Whiie TEA's now have ccns.derable responsiba-
lities, thls Prcsect with 1ts heavy emphasis Cn demeonstra-
tion and extens.on trials, vioilage mectings and village and
tambon leve. plann:ng, w:ll greatiy :ntrease the responsi-
prl:tics of the tambon levei extens.on off:c:als, To
compensats tor th.s, the Projact wili provide 14 additional
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TEA's fcr the B Project tambens. These supplemental TEAs
wi1ll provi:de the necessary man power fcr carxying out the
activities added by the prs;ect and continvation of the
presently scheduled level or Tra:in and Vis:t activities. At
the same twmz a.. TEA's in prcject tambons w.i! obtain,
through formal trzin:ng and through werking with technical
support stsff. a greatly :mproved techr.ca.i background and,
through working .n the v.llagz snd tambon planning process,
practicz. training :rn developmen-zl methcdclogy. This
should result -n a core 2f weli-trained cfricials whe could
be instcruments: 1n Tuture develeopmente!l projects of the
DOAE. 1In add.t:cn, Specialist Farmers w:l:. be chosen among
Co.F and other respect2d villagers tor antensive short-term
trzining at NEROA or cthe: suitepie training s:tes. These
farmers will thuz be better su.ted to assist.ng TEAs than
the untrained Co.F, and .n most cases will be paid tc help,
giving them an incten*.ve ror ~coperation.

The Prcject re.:sance on the use of these minimally
trained and gererally inexperienced offic.als (by U-S.
standards) represents a raicu:ated risk. The cdds are
mitigated by prov:ding exrters:ve training and a considerable
amount of technica. support through the Project. With these
mitigating c.rcumstances the risk appears justified.
Experience hasz shzwn that relatively poorly trained tech-
nicians, :f properiy mot.vated and suppl!ied with adminis-
trative and techn.cal support, often perform nearly as well
as more highiy tre.ned :ndividual. Further the use of
officials with th.s leve! of training is required 1f the
Project is to be ccns.dered replicakle on a wider scale.

4. Ava..iabl. .ty or Inputs

The Pr:zject regu::2s i.ttle or nc inputs that are
not now ava.lable .n the rsg:on Wh.le there will be con-
csiderable :xntens.i:cat.cn ¢t .nput use 1n the Project area
the total aresa :nvolved .s nct large enough to affect
national regu.rements signiircantly except possibly for
certa:n variet:es cf seed cr pilanting stook

a Fertilizer. PFert..izer was found to be
readily ava:.lable in all Project prov.nces except Nakhon
Phanom The lcw sugply .n th.s s-ea .S probably a retfiec-
tion of low demand and wculd prcrably pe s2lved 1f the
private dealers and g:cvernment organ.zations invalved in
fertilizer distr:butron rece:ved zziscnib.e assurance of a
market. The Project wil: provide crganizational support for
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d. Seed, 3tuck. Farmers ciren menticon theixr lack
cf access tn .mproved seeds as an lmportant constraint to
using trem The Prcject w.ll address th:s constraint for
rice and r.eld crops by l:nking up with the several MOAC
programs for scpe.yicg high quality seeds. Where necessary
and teas.ble. sced stccks will be increased at the village
levei by farmers trz.ned .n the basics of seed multipli-
cation. Sezds ot h.gh value crops tor dry seasor planting
may be more oi a prchlem but the crcps env.sicned at this
time are alreaady grown i the Northezst and have established
sources of supply. When & ccSp new to an area 1s introduced,
the Project w.i. gupply seeds for initial demonstration or
extensLon t:.ais Latar the Prcject will schedule meetings
with merchants ard arrange ior group puz-hases untii local
sources of supply ere estzblished. The project implementa-
tion sequence cr research tz.ai, demirstrat.on trial and
extensicn tr:al comb.ned with tarmsr tra.n.ng 1n seed
mu.tipi.cat.ocn w.'l avo1d the nece:s'ry ror large scale
prov.sion of seeds from go.rces outs:ide <f rne Tambon in all
cases wnere seed car re sately multipl.ed by farmers To
suppiement this approath 1t .: alss p.:arred that th.us
Project element be clusety coordinated with the proposed
Seeds II Pruject wrich .5 psrtially aimed &t .ncreasing the
availap.lity of suitan.e vegetable seeds.

e- Fick stock regiired uvade: the Prcject can be
supplied by the Fisner.e¢ Deparrment but .t may not be able
to supply scificient fingerlings Co a rimely bas:s for all
locaticns where these w:i.: be needad. Prov:sicn accordingly
1s be.rng made unde: the Project ISr tri.n:ng and assisting
farmers :n the producticn of riageri.rgs from fish seed.
Sim:lar tra.ning prcgrams for farmers have been cenducted
pericdically in the past by provincia. f.sheries station
personne. and thesze are theretore not expe.ted te be a
prcblem to develop under the 2roject Furrhermore, although
fish seed product.on is generally earmarked each year from
the seven Nostheas-ern provinc.a! fisheries stat.ons, all
stations general.y exzeed tre.r guitas rin FY 80 by 5% to
111%; thus perm:tting allocations 2 other priority demands.
New projects which ccu'ld incredse hatcre:zy suppl:es drama-
tically are under cons.derat.on by OECFf, and this subject
may a.sc be addressed undar the propsssd Fish Peonds 1l
Project scheduied for FY 82. Ever it RTG zuppl.es are
spadequate tc meet thus Project & demand, however, thare 1s
some :ndication (e.g :n the Auourn Usmivers.ty pre-design
study of VFP 11 dcne :.n Ncvember, 1980 thau f-ch seed not
provided by DOF couid be provided by the p:.vate sector
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which 15 gradusaliy :ncreasing 1its capability to produce
fish seed in the Northeast.

f. Improved Mulberry Seedlings are probably not
available i1n sufficlent guantities frcm the four sericulture
experiment stat.ons serv.ng the 8 tambons for the amount of
imgroved plantings planned. However, the Project includes
& component for trainping and assisting villagers in the
establichment of nurseries for production of imprcved .fruit
and tree crops 1nciuding rootret res.stert mulberry cultivars.
In areas where silk production i35 important, 1t 1s expected
that farmers will want to concentrate initially on mulberry
prcduction, and they w:1l be encouraged to do so.
Sericulture training wili also include training 1n mulberry
grafting techniques and proper culiivation. Technical
recommendations obta.ned freom the compresensive evaluations
of the Sericulture Project w:i:lil be incorporated where
appropriate.

g- Household pcoultry improvement provides for
a small {approximately 5,000 male birds over the life of
the Project} introduct.on of -mproved stock. These birds
are readily available and can, if necessary, be produced
using the facilities of NERCA.

h. Pesticide Use. While pest:cides are not
widely used in Prozect areas except fecr dry-season high-
value crope, the des:gn team found that when they are used
they are often misused. The use cft one insecticide for all
purposes or tht use ¢f an insectic:ides when a fungicide 1is
needed 1s nct uncomman, Proper precautions ifor the safety
of the applicator, other farm workers or consumers are not
generally known. Improvement of farmer knowliedge about
proper pesticide use :s viewed accordingiy as an important
component cf the Pro ect. TIn addit:on, the Proiject should
result in increased use of pesticides, especially in three
types of crcprping system changes:

+1) Emphasis on high-yield rice production
on the more favsrable rice lands may increase pesticide use
on rice.

{2) Emphasis on increased legumes and grain
crops wlll 1ncrease pest:cide use because pesticides are
often required for seasonabie producticn.
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(3, Emphasis on inc:ieased production of
high-value dry-season crops will increase pesticide use
because pesticide use 1s essential for most of these crops.

The Project proposes tO suppiy -lrputs for
demonstration and extension trials 1n the Project areas and
appropriate pestilcides will need to be inciuded i1n the input
packages 1n some cases. Hence USALD regulations concerning
pesticide usSe must be opserved. The Project proposes a
maximum total of more than 2,300 demonstrat:on trials
covering approximately 380 hectares and 5,400 extension
trials covering 1,300 hectares or a total of 1,680 hectares.
It is estim~te” th>t a-proximate.y 20% of these trials
covering approximately 12% of the area or a total of 200
hectares wi.l rneed to be treated with pesticides.
Demonstration trials will begin 1n year three of the project
and extensicn tr:ais in year four. These will be preceeded
by reseacch activitles 1n year tWwo. Pesticides to be used
will be seiected oy MOAC techn:cal support staff and con-
tractor staff in conjunction with a short-term plant
protection specialist to be furnished by DS/AGR (AID/W).
This planning w..i take place during the middle to latter
part of the year so that selected pest.clde can be tested
during the year two research. Pesticides not registered by
EPA will be used 1n demonstration and extension trials only
1f data 15 avaliabie or can pe obtainred which conciusively
proves that they are more efticacious and equally or less
hazardous than EPA registered pesticides. (Note: This
component was planned with reference to AID/W advice
contained in STATE (032150.)

5. Iraining

The Project has a large component of farmer
training bcth at locations away from the tambon and within
the tampcn. Trailning within the tambon willi be p:ovided by
regular DCAE personrei, DOAE personnel added by the Project
and other Prosect personnel, Facilities and equlpment
provided by the Project include a tambon meeting place,
audio visual equipment, a mobile training unit, radio
broadcasts, and publications. Training outside of the
tambon for Project personnel and tor specialist tarmers will
utilize MOAC facilities at NEROA and, where more appropriate,
at other MOAC stations or locations in the Northeast. )
Discussions with MOAC officials indicated that these
training center and dormitory faci.ities and personnel could
be made avallabie providing that the tralning coOStS {travel
and per diem, training materials and other supplies) were
provided by the Project.
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The Project will requlire a considerable effort in
the development of training curricula and materials. To
he.!p assure the manpower for this ettort, the Project pro-
vides for new MOAC positicns of equipment specialist and
artist. The technical assistance component provides for an
expatriate tralining specialist (2-year term; and for a local
consultant in ncn-formai education,

6- Marketlgﬂ

Mar keting of inputs and produce 1s primarily a
private sector activity in Thailand. Most evidence indicates
that the private sector marketing apparatus in rural areas
1s both efticient and ccmpetitive (e.g. 1980 Chulalongkorn
University Marketing sStudy; 1980 IBRD Agricultural Development
Strategy Review). However, there are also indications that
monopsonistic marketing practices exist in iocalized areas
{e.g. AID NESS1 Project 5ocias Analysis Survey), and that
market.ng of some perishable crops and newly introduced
crops 15 likely to be a prcbiem in at least some areas
unless special care 1s given to strengthening marketing
linkages to the private sector.

Besides private merchants, there are a number of
cooperatives that engage 1n marketing ot suppiiles and farm
products, but as of 1980, only about 15% of the farm
population was served by cooperatives and most of these were
not fuil-service cooperative but only deait with selected
marketing and/or other functions.

Nationa: pricing and expost policies co affect the
market prices of present and potential Crops, but Project
activities are generaliy directed towards 1mprovement 1in
production of products for well-developed national marketing
systems and for which little macketing assistance wlll be
required under the Prcject. With regard to rice, the RTG
recently 1ncreased the suppcrt price of paady by 25% and
‘early evidence sugg..ts that the increase has been very
favorably received py farmecrs and thet the Government is
serious 1n implementing 1t, Purchasing, storage 1s being
done through the private sector rice millers. Expanded
production of dry-season, high-vaiue crops 1ln the Project
areas will, however, need to pe cacefully coordinated with
market availability andsor develiopment. At present farmers
have nc reasonabliy satistactory way of estimating the
market/price situation at harvest time four these crops.

This is an especlaily acute constraint 1or haghly perishable
crops.
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It should be noted that under rax:nfed conditions
marketlng considerations are not likely to be as critical as
for 1rrigated agriculture since yield,area potentlals are
not the same. However, the Project has several components
directed at addressing potential marketing constraints and
these include {a) marketing surveys i(for perishabie commo-
dities), (b) marketing newsletter for farmers and Project
personnel, {(c, linkages with the pravate sector at the
district level through Project sponsored meetings with
merchartz to discuss-:nput needs and marketing requirements,
(d) rad:o pcogcramming on market 1ssues, e, the Cooperatives
Deveiopment Department ot MOAC will prov:de a professional
to the Project to help 1idertity constralnis of existing
local cocperarives and help resoive them. In addation,
should certain supplemental services such as transportation
of gocds be required tc facilitate inxtra: marketing efforts
on spec.al cases, the Project can consider assisting these
from ccntingency funds.

7. Road Llmprovement

In otder to limlt 1nterventions to only those
considered essential to the Project Purpdse, no road
improvement work 1s p.arned under the :0ject., This
decision was based on several ftactors: La; seveLai active
RTG programs (inc.uding the Employment Gereratlon Program,
New Village Deve.iopment Program, and Provancial Development
Program) are concenirating on infrastructure projects such
as 1mproving rarm to macket roads, and tentative plans under
these programs aiready cal. for road 1mprovement 1n several
of this Project's tambons, includirg Nathom and Tae where
road i1mprovement iSs most needed; (b) The pcpulations of all
of the target tampons (excepting Ne Thom. are on the average
within the general.y accepted zone cr influence 4 km.) of
an all weather road; ¢, the NERAD sociceccnomic survey
i1ndicateca that people‘'s des:re fo. the RTG to improve roads
in the 8 tambcne was relatively low lese than 5% of people
requesting asslstance, except for Na Thom and Tae, where 28%
and 13% of the popu.ace wished to have roads aimproved,
respectively; (d, Every tambon and vililage has adequate
access to markets during the dry seascn when marketing
requirements wculd most 1ncrease under the Project; (ej Road
mailntenance .S generally poor for farm access roads. This
probiem would affect any improvements done unde: the Project
since maintenance funds for these smail, earthen roads
simpiy do nct exist, and tcatfic voirume does not justify
upgrading these roads to low-maintenance type roads.
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Despite the exclus:on ot roads froum Project
tunding, nowever, shouid lack of good roads daevelop to be a
srqnificant constraisr to the Nroject Purpose every effort
wols Lo made to o cncstrage the RING Lo wmp.ve any problem
roads within othe: ongoing development programs, J[f all
else faills, cont:ingency funds may be ccnsidered for minimum
essential road i1mpzovement work. A covenant to the Project
Agreement wili be negctiated to help assure priority atten-
tion to roads whenever necessary-

8. Eng:neering Feasibijiity

a. Enginees.ng Arrangements

Project compsnents requiring engineering
design and supervision lnput are the water resource modifi-
cations, land mod:ifications and facilities constructicn,
For a.i of these e.ements 1t was decided that a single
agency, the Department of Land Development (DLD) of MOAC,
should assume responsibility for construction activities in
order to provide unif:ed contrcl. DLD has wide experience
in these areas and iast year (1980) constructed 367 water
improvements 1221 by force acccunt and 146 py contract).
DLD 1s aiso the designated RTG agency for land shaping and
emall scale water rescutce a.tivitles.

DLD plans to provide a survey and design team
to the Project beg.nning in year one, and to follow up with
designation of a construction supervis.or team and two
additioral inspectors beginning year twg when construction
activities are scheduied to pegin. To coordinate the work
and provide lialson with the Prolect, DLD wili assign an
experienced, senior eng.reer tull-time 10 the Project who
will be stationed :rn the Northeast, Aii other technical
expertise wil.: be hiread especlaily for the Project to assure
their full-time commitment. (Figure 1il-C shows Organization

Chart.)

As in cther recent AiD projects, all ccn-
structlon services for the water resource activities will be
contracted from local, experienced contractors which are in
qgood supply 1n the Northeast. it 1% planned that land
shaping and terracing wiil be dune by [LD torce account
because of the need to work closely with farmecs on thus
component.

The abrve arrangement (epresents an lmprove-
ment over existing procedures. Up to now LLD has not
stationed engineers in the tieid but hsas reiled on :@emporary
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support lrom Bangkck. This Project w.il thus result 1n an
important tirst step toward decentralizing DLD's engineering
services in accordance with KTG policy and the real need for
field expertise. DLD accordingly plans to observe this
innovation closely for possible further replication elsewhere
in the country.

b. Technical Feasibiiity Concerns

For a project of this nature, comprising a
numper of smail-scale infrastructure components whose final
locations and specifications cannot reasonably be determined
unt:l i1mplementary organizations ace 1in place, it is not
possible 1n the PP to provide designs for every sub-project.
This wiil be done on a rolling basis during Project imple-~
mentation. The PP's approach to engineering feasibility has
accordingly been (1) to determine feasible sites for inter-
verivions, (2) to determine average costs for each construc-
tion component based on current unit costs 1in the areas and
utllilzing standard RTG construction specifications, and (3)
develop a sound approach and organizational basis for
implementation.

The following is a brief descripticn of what
is entailed 1in designing/constructing the various water
resource elements cf the Project. Figure III C-1 and III
C-2 give illustrative examples of each water resource
companent.

(1) Pond Rehabilitation. In the Northeast
certain inundated areas which are not free draining, have
over a long pericd cf time fiiled in with silty material or
clay which forms an impervious blanket. This blanket seals
the pond bottom sc that seasonal run-off waters are held in
the pond. Too often the ponds are of insufficient depth to
serve the agricultural and other needs ot locai farmers. In
rehabiiiltating these ponds a study must be made to determine
how much the pond can be deepened without breaking through
the blanket and allowing the water to return to the ground
water system., Depending on the run-ofi area, 1t 1s often
possible to put in a minor dike formed of the excavation
materials to give additional storage capacity. Generally
speaking, however, the rehabilitation work 1s to remove
material from the bottom of the pond to increase the depth
of the impounded water and temporarily decrease the weed
growth, Pond rehabilitation is not difficult, however the
engineering study must be caretully aone tc ensure con-
struction work will not imperil the existing resource.
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(2, Embankment Structure (Dike). This is a
stc:age pond which 1s formed by taking advantage of natural
siopes which direct run-off waters to the pond area, and
constructing a dike to hoeld those run-off flows for latter
dry season use. A study must be made to determine that the
proposed pond bottom 1s reiatlvely impervicus, This being
the case 1t 1s sometimes possible to utilize a combination
of digging materials rrom the proposed pond bottom and using
these materials to form a homogeneous embankment. Often,
however, the materials are not structuraliy sound and
materialis must be importsd to construct the dike. A close
estimate of cost can be deveioped when the haul distance is
known. 1f 1mpervious scils are expensive to bring to site a
zoned embankment can pe desiyned where the expensive
impervicus solls are onisy utilized in the central section of
the dike. The run-off area must be ca.culated so the spill-
way may pe designed tc discharge excess flood run-off and
prevent breaching of the dike. For this and numerous other
reasone, each site requires a thorough engineering study.
Each project has to be individually designed based on site
conditions 1inciuding soils, and potential run-cotf during
heavy rainy seasons.

13) Subms:ged Embankment (Dikes;., These
projects are constructed i1n areas which are periodically
deeply flocded. The concept 1s to buiid a dike to retain
water .n selected areas after tlood waters recede. The
structure, which :s unde: water during floods, must be
caretusly designed for similar reasons to those noted in (2)
above, but design must alsoc take into acccount the prefsure
which develops as waters recede from one =ide of the
emparkment as the fiood waters diminish, The rate of the
drop 1in elevation determines the pore pressure which
develops, and the enbankment must pe des.gned to withstand
these forces. Hign firces could require very expensive
construction and may preclude economic viability of a
prolect. However, if the water recedes slowly, a less
exXpensive structure can pe successfur.. Here again, each
project requires a ccmplete engineering study.

{4) F._.ter -mystems and wellis

Filter systems will be generally
composed of a filter bex arrangement of sandgg:ravely/
charcoal connected to an 1nlet pipe and outlet pipe to a
storage we.l, These systems are casily constructed by local
villagers with some mincr technical assistance fLrom the
technical engineerirg staff. Likewlse shallow wells are



commonly constructed by the farmers themselves and the
Project wiil only assist in helping them determine good
locations and will provide concrete rings to prevent cave-
ins of the wells. -

The ergineering cost estimates for design of
the universe of projects now proposed are considered
adeyuate to assure thar necessary engineering will be
appiled to each and every project. (See Annex IX for cost
estimates and supplemental Annex V-J for derivations). The
provision ¢t serv.ces also assure that adequate supervision
w1ill be provided to insure that the construction is of the
quality specified.

Local contractecrs are available in the
No:ztheast to accomplish the constructicn work. They are
capabie of quality work as long as provision is made for
competent engineering gquality contrci. This, as noted
above, 1s built into the Prcject pitans. The cost of con-
struction of "average" water impoundment is included in
Annex V-J and this provides a reasconable basis for the cost
estimares for this frcject . Data includes construction
costs of the Fish Ponds I Project; an on-going USAID/Thailand
Project. Data also inciudes cost experience drawr from
various construction agencies of the RTG including the
recent experience of DLD in the Northeast. Costs for wells
and water filter systems aze detalled in Annex V-J.

The above procedures ana estimates are
considered adequate to satisfy FAA Sectiun 6l1 requirements
on this type c¢f deve.opment project. Constrtuction plans and
specifications will be avallabie as decisions are made as to
where each cf the impoundments are to be constructed, and as
the site~by-site studies are carried out during the 11fe of
the Project. (Suppiementary Annex V-J providec additional
detall on engilneering feasiplilty concerns,.
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D. Financial Plan and Arrangements

1. General

The total lite of project cost for NERAD is $16.0
mi1llion. This total does not include costs for land or
iabor contributed by villagers for the various subcomponents
nor does it include a cost for many RTG personnel who will
be indirectly associated with the Project in their regular
jobs. Despite these omissions, the expected Thai contribu-
tion to the Project, at $6.0 million, represents about 40
percent of total costs. It 1s proposed that AID provide a
loan of $6.3 million and a grant of $3.7 million to finance
the remaining costs of the Project.

2. Financial Contributions

a. AID Contribution

Figure III-E-1 shows the Project components
divided into their respective input packages and proposed
funding sources, and Figurz III-D-2 shows the summary annual
budget. AID's contribution is attributed to foreign exchange
costs (1.e., expatriate consultants and U.S. vehicles), local
" capital costs (construction and associated engineering
services, equipment purchases), and other interventions that
represent important innovations under the Project {some
survey and planning activities, training, farmer rewards,
farmer seminars/excursions, composts subsidies, new agricul-
tural support services, demonstrations and research, economic
studies support). The AID assistance will also be used to
provide necessary funds for per diem and travel for RTG
support personnel and to provide production inputs, and will
be used to hire local consultants to support the Project.

AID grant funds are proposed for the technical
assistance component, U.S. vehicles, demonstration/research
activities, economic studies support, evaluation activities.
These activities are proposed for grant funding because they
either do not have easily quantifiable benefits, tend to be
high risk or high cost components, or (in the case of
vehicles) will be restricted to U.S. sourccs/oriygin.



b. RTG Contribution

The RTG 1s finascing a.i lucal support costs
for consultants, ail operativnal costs cffice suppl.ies,
POL, utilities, malntenance, &tcC.), and 1s defraying all
costs for salaries of Project perscnnel .exceprling engi-
neering services and consultants;. 1In addition 1t 1S
pianned that the RTG wiil contribute 50 percent ¢t the costs
of water rescurce development and wlll purchase all two-
wheel drive vehicies under the Pcoject 1n order tc allow
pur.hase of locaily assembied pick-up trucks, wnich are the
RTG's vehicles of choice. All identafiable local taxes and
feec applicabie to AID firnanced gocds and services will be
either exempted by the RTG or paid from the RTG contingency
funa.

c. Lost Sharing

Cost charing 1nputs from the farmers are not
shown in the financial plan. Ffarmers are expected to pro-
vide all i1nputs except cement rings for wells, and tc
provide free labor fur demonstrations and extensicn projects
wnere they will reap the benetats., The water resource
development components ofier other possibiiities for farmer
cost sharing, inciuding itor example) provision of lsbor for
weeding swamps, plarnting giass on embankments for stabiliza-
t1on and contcibutions of community land when necessary.
These will be 1nvestigated during early Project .mplementa-
tion. A Condition Frecedent to construction activities
calls for pians for the cost sharing arrangements tor this
Project activity, and these will pe periodically reviawed
during Project impiementstion. For water resource develop-
ment sub-prcjects, at a minimum the local beneficlaries will
be expected to provide funds/labor necessary ftor routine
maintenance. Costs for soil and local improvements from
Project years 4-7 .except for composr demonstrat:onj wiil be
shared between the RTG and farmers on an expected 25%/75%
basis, but ail costs ate shown in the RTG budget column for
these years.

d. Evaluati:on Cost

Due to the five year statutory limitaticn on
disbursement for grant iunds, the evaluation scheduled for
year 7 under the Project cannot be funded with the FY 81 or
82 grant, and PDS funds will be sought for the Prouject's
fina! evaluation. This cost 1s nct shown in the budget.
Evaltation costs shown ain Figures 1I11-D-)1 and 2 are based on
up to four mini evaluaticns/studles to be conducted 1n years
1, 2, 3, 5, 6 and an in-depth evaluation scheduled for: year 4.
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Frygure 111-D-1 :

NERAD Finonz*al Plan

By P1ojecr Zcmponent and Category of Assistance
T ($1,000's!
AlD Loan AID (rant RTG Agencies
Project Comporent
t ] pr FX LC FX LC MOAC | DTEC Total
[é“ Technical Assistance/Liaison - - 2,310 - - 925 3,235
b. Adm:n/Te~hnical Support
(1) Compensation:Travel 15 420 - - 790 - 1,225
(7) Operating Expenses - - - - 465 - 465
(1) Equipmeat 35 100 - - - - 135
{4} Vehicle:z - - 40 - 125 - 165
(5) Construccion &
Furnish.nge - 225 - - - - 125
Sub-Tota! 50 74% 40 - 1,380 - 2,115
¢ Crnpping Systems ’
({1} Farmer Training - 65 - - - - 65
(2) Production lnputs - 420 - - - - 420
(3} Seminars/Excarsions - 10 - - - - 10
(4} Wages/Travel - 290 - - - - 290
{5) Techniciran Support - 45 - - 120 - 165
{6) Storage Room Corn-
stzusTion - ? - - - - 70
(7) Rewards L - 10 - - - - 10
Sub-Tote ! - 910 - - 12C - 1,030
d. Farming Systemg
(1) Farmer Training - 45 - - 15 - 35
(2) Product:ion Inputs - 415 - - 20 - 355
{3) Seminars/Excursions - 15 - - - - 15
(4) Wages/Travel - 80 - - 80 - 60
(5) Technic.an Support - 65 - - 85 - 130
Sub-Total - 625 - - 270 - 895
e~ Soil/Land Modifizatinn
(1) Compensaricn,Travel - 15 - - 50 - 65
{2} Operaﬂlng Expenses - - - - 210 - 2i0°
(3) Tractor/Vehicles 110 - - - 10 - 120
(4) Ccmpost Subsidy - - - 40 - - 40
Sub-Tect al 110 15 - 40 270 - 4135
f. Extensicn Support
(1) Traiaing - 105 - - - - 105
(2) Compensation/Travel
{TEAs & Suppott Staff) - 115 - - 160 - . 295
(3} Operating Expenses - - - - 190 - 190
(4) Equipment - 45 - - - - - 45
(5) Motorcycles - 15 - - - - 15
(6) Construction &
Furnishinys - 250 - - =~ - 250 |
Sub-Total - 550 - - 350 - 9cl i
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C. Revised Budget
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s —— S ——— e — {$1,000's" |
) AID Loan AID Gront RTG Agencies
P je Compreent
e apred EX LC FX LC MOAC | DbTEC | rotel
Qrrer Agr 79! .ral
Suppore e s
t1) MarXer Meetinys 45 - - - - 45
'?) Newslesters - 220 - - - - 220
t 1y Wea=he  Data - 80 - - - - Q0
f4) S8o1i Swwvey - Land
Jee tlann: oy - 75 - - - - 75 |
(%Y Soil Tisting - 28 - - - - 25 1.
Sub-T>tal - 445 - - - - 445 1}
Warer Res~iusces Development
1Y Engineering Suppore - 250 - - - - 250
(2) Swamp Fehanty *avion - 170 - - 370 - 740
{3) Fmbsaakment Structures - k1¢]0] - - 3060 - 6G0
4! Sabmeryed Embankments - 100 - - 95 - 195
(5) Water F.lrer Sys.ems - - - - 5 - 5
16) Shallow Wells - 70 - - 70 - 140
A1) Orher lmprovemenrs - 51 - - 75 - 150
Sub-T:tal - 1,165 - - 915 - 2,080
Demonstra~ _on and keseatch
{1} CompensationsTravel - - - 35 15 - 50
{2} Supplies/Eguipmect. - - - 115 - - 115
¥ Wsges, ' Travel - - - 106 - - 105
____'4' Constru-tion - - - 10 =~ - 10
Sub-Toral - - - 265 15 - 280 \
1
). Ecinomrg Stadies S.pport
(1' Studies - - - 100 45 - 145
12) Supplies/Print:ng - - - 25 - - 25
L3t Wages - - - 95 - - 9t
Sub-Totol - - - 22¢ 45 - 265
k.- Bvaluatinn M n.toring
{1) Crasultanr: - - 100 50 - 50 200
(2} Comgensar:on/Travel - 110 - - 115 - 245
(3) Supp!:es/Equipment - 15 - - - - 15
Sub~Tatal - 125 100 50 135 50 4€0 Iy
¢
Sub-Total
1
AlL Ccmponents 60 4,580 | 2,410 575 3,500 940 12,.220
Con' ingensy 285 30 350 100 765
Inflation 10% 1,275 685 1,155 205 3,315
Grand Total 6,300 3,700 4,900 | 1,300 : 16,300
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c. Revised Budget
— - - {($1,000's)
| Year
Total
1 2 3 4 5 6 7
Ao Gract
1. Technical Asc.stance 420 535 500 365 290 - - 2,110
2. Lia.son Officer 25 50 50 50 25 - - 200
3. Pemonstrat:on/Research
(1nzluding compost
subsidy) 5 20 80 85 90 40 - 320
4. Ecconomizc Studies 20 40 40 40 40 40 - 220
5. Evalua*ions 10 10 10 100 10 10 - 150
6. Vehizles 40 - - - - - - 40
Grant Sub-Total 520 G655 680 640 455 90 - 3,040
B. DTEC Counterpart
Consultant Support 155 230 195 215 145 - - 940
C. Loan
1. Admin. Support 320 120 85 65 75 70 60 795
2. CropplLng Systems 10 155 180 150 14C 140 135 910
2 Farming Systems 15 50 150 135 90 95 90 625
4. Soil/Land - 115 10 - - - - 125
5. Extension Support 40 340 45 o) 15 25 15 t5C
6. Other Ag. Services 170 45 45 45 45 45 50 445
7. Water Resources 85 395 480 185 20 - - 1,165
8 Monitoring 10 15 20 20 20 20 20 125
Lean Sub-Total 6501 1,235{ 1,015 650 425 395 370 4,740
D. MOAC
1. Admin. Support 225 190 195 195 195 190 190 1,380
2. Cropping Systems 10 20 20 20 20 20 10 120
3. Farming Systems 5 10 10 35 70 70 70 270
4. Soil,Land - 50, 45 50 50 40 35 270
5. Extension Support: 10 50 60 60 60 60 50 350
6. Other Ag. Support - - - - - - - -
7. Warer Resources 5 315 420 164 20 - - 915
8. Demon/Research 3 3 3 2 2 2 - 15
9. Econ. 3tudies 7 7 7 8 8 8 - 45
10. Monitoring “ 15 20 20 20 20! 20 20 135
Sub-Total MOAC 280 665 780 525 385 350 315 3,500 |
Total All Components 1,605) 2,785} 2,6704 2,050 1,470 895 745 12,220 f
Centangerncy 100 180 140 110 100 75 60 765
Inflation 10% - 280 560 680 680 545 570 3,315
|
Grand Total 1,705} 3,245t 3,370{ 2,840{ 2,250| 1,515 1,375; 16,300}

|
L.
%
ko
]
|
|
n
L
|
.




- 72 -

3. Cost Components

, All costs shown in Figure III-D-1 were based on
1980 prices and are considered reasonable and firm. Annex
IX contains more detailed breakdowns of each category. A 10

percent inflation factor was added for each year of the
Project. A 10 percent contingency was also added to all
tunding categories except for the grant, which only has a 3
percent contingency since adequate flexibility already
exists within the technical assistance budaet ro meet
possible contingencies

4, Financial Arrangements and Procurement Plan

a. Technical Assistance

The RTG through DTEC expects to contract with
the University of Kentucky to provide all the necessary
" expatriate technical assistance (except for evaluation
services and liaison officers) under the Project. Since
U.K. has already been contracted by AID under collaborative
assistance arrangements for Project design work, no diffi-
culties are expected in obtaining an early contract. AID
will provide a direct letter of commitment to U.K. to
finance the foreign exchange costs of services and associated
supporting equipment estimated to cost $2,19
million doliars over a tive year period for 14.8 person
years of long term assistance and 43 person months of short-
term assistance,

Locali technical assistance, estimated to cost
$100,000 for about 124 person months, and the services of
technical liaison officers .$320,000 for 8 person vyears),
also will be procured through DTEC under a separate contract.
AID expects to finance these costs through either a darect
payment or cost reimbursement arrangement. Local support
costs for the above services will be financed by DTEC.

b, Equipment/Vehicles

It is planned that all loan-financed equip-
ment will be purchased through a procurement agent for the
MOAC. This arrangement will facilitate the procurement
process which has often been delayed in the past due to the
unfamiliarity of many MOAC agencies with international



procurement procedures. Total cost tor Loan-financed
equipmen: needed under the Project is about $305,000.

The RTG does not exempt taxes or dutles on
loan-financed imports so arrangements wiil be made to have
MOAC reimburse local importers for all identifiable taxes on
imported equipment. MOCAC can directly pay customs and other
tees for off-shore suppliers who do not have local agents.

Procurement of U.S. vehicles has been a
chronic problem :n Trailand since no suitable two-wheel
drive uriiity vehicles manufactured in the U.S. are avail-
able. RTG agencies acccrdingly prefer to use small Japanese
right-hand drive plckup Or jeep type vehicles that are
partialiy manufactured in Thailand and that have a strong
Jeaier network and readily availabie spare parts and main-
terance throughout the country. To avoid the need to import
uasulitable U.S. vehicies, the sixteen pick-ups and one
minibus proposed under the Projeci will be procured by the
RTG using theirx own resources.

Four jeeps will alsc be procured under the
grant and these are proposed to be AMC CJ-8 vehicles under
proprietary procurement arrangements. AMC jeeps have been
established under several earlier projects (e.g. H1l: Area
Education and Northeast Smaii~Scale Education: as the only
suitaple four-wheel drive U.S. uvtality vehicle for use in
Thailand because of their avaiiabl.ity with right hand drive
and the availability of spare parts/,/servicing 1n rural
areas. It 1s planned that DTEC will procure these four
jeeps through purchase orders using AlD direct letters of
commitment.

Fourteen smalil mctorcycles will be purchased
with loan funds to suppcrt extension wo-kers amd two will be
purchased for engineering Support. Since these small (less
than 200 cc) motorcycles are not availabie 1n the U.S., a
636 1 waiver 15 requested to allow purchase of locally
manufactured machines.

C. Other Local Costs

Most other local costs tinanced by tne AlLD
asclstance are pianned to pe funded through a :e.mbursement
system as follows:



(L) AID and the RTG will agree on appro-
priate maximum costs fur each input package, and these will
be documented in Project Implementation Letters,

{2, The RTG will finance all costs initially
and then seek reimbursement from AID ot actual costs up to
agreed maximums. (For water resource improvements, only
half cof these costs will be reimbursed by AID).

(3) AID will reimburse the RTG through a
direct payment.

During the first year of implementation AID
will consider advancing funds for certain components, but
1t »s expected that during subsequent years the MOAC will
be abie to pbudget adequate funds to directly pay for most
local cost ccmpornents. In some cases, 1.e. for local
studles or othur services 1t may be simpler and more
effective to directly disburse funds under the AID assistance,
and in these instances direct payment procedures will be
utiiized where appropr.ate,

d. Budget Arsrangemencs

It 1s expected that th.s Project will follow
the lead of the FY 80 Mae Chaem Project and utilize an
integrated budget procedure to program RTG funds. A single
NERAD budget will be approved each year for the Project
rather than several independent participating agency
budgets as has been the case in the past. This will allow
for easier review and approval through the RTG budget
process and will aiso provide for better control since the
MOAC's Office of the Under-Secretary will be responsible
for both the planning,implementat:or and budgeting process.
It is also expected that the Northeast Regional Office of
Agriculture (NEROA) will serve as a channel tor at least
some of thne funds under the Project (See Part LV for
1nstitutional arrangements).
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e. Disbursement Procedures.

Prior to the disbursement of funds for project
activities in each tambon, a tambon area development plan must be
approved by the MOAC NERAD Committee and submitted to USAID to
provide evidence of adequate planning and proper selection. This
plan will be developed b the Tambon Agricultural Development
Committee (TADC), approved by the Provincial NERAD Sub-Committee,
and forwarded to the Project Director's office at NEROA. Before
forwarding plans to the MOAC NERAD Committee, the Project
Director will utilize the technical staff assigned to NEROA to
determine the technical, engineering, and economic feasibility
of the plans. Plans submitted to the MOAC NERAD Committee
will have the Project Director's endorsement regarding
suitability and feasibility.

The TADC will periodically revise and update tambon plans in
light of the progress and experience gained in project imple-
mentation. Minor changes in the plans can be approved by the
Project Director, but subsequent annual plans and major revisions
must go through the same approval process as the initial plan.
NERAD Project Field Managers and other Project staff will be made
available to assist the TADC in the development of these plans.

Upon notification that activities within the approved tambon plan
have been completed, AID will disburse up to the maximum amount
agreed to in that plan. For all engineering work USAID will
certify satisfactory completion prior to reimbursement; for all
agricultural works USAID will depend on periodic monitoring by
the Project Officer, the Technical Assistance Team, and the
Liaison Officers to provide information regarding satisfactory
completion. Also, a Management Information System which will
provide a regular flow of information on Project activities will
be established to provide both the Project Director and USAID
with information for monitoring the progress and completion of
Project activities. (A consultant is being recruited during the
summer of 1981 to devise a Management Information System for
NERAD and other projects in the Mission).



PART IV - iMPLEMENTATION PLAN AND ARRANGEMENTS

A, Sunmary Administzative Analysis and Proposed Project
Organ.zation and Procedural Arrangements

As menticned eariler in this PP, the activities to be
urndertaken under the NERAD scheme falil into the purview and
responz.pilitiss of several departments of the Thai Ministry
ctf agriculture ard Cocperatives {MOAC). Normaily, even
pe.ng ir the same ministry, these agencies operate quite
indsperndently, which tends to reduce their effectiveness
when working toward the common objective of improving the
wel:-teiny of the poor farmers. Succe:ss in introduction of
1nategrated pro.ects to increase gJovernment capability to
serve the farmers :s still lim:ited and not satisfactory
mai:ly bécause old attitudes and wcrking methods still
preva.l., Other probiem areas (discussed further in Annex
ViiI) with curcent adminastration of many agricuitural
developmunt activities include (1) planning and imp.ementa-
t.on of development activitvies by separate agencies
independent of each other with lirtle or no cooperative
effort on -related activities, {2) separate departmental
budget allccat:ons tor activit.es rather than 1ntegrated
budgeting by projects, .3: insutficieat supervision of
activities 1in the f:eld, (4. centrairzed decisicn making,
with little delegatiur to the field, (5; few 1ncentives to
reward performance

To impvoveé the administrativz system .t 1s nocw the
policy of the Tha: Government toO decentralize planning and
implementation ¢ the regions, thus 1ncreas.ng the proba-
bility of addressing effect.vely the needs and p:oblems of
particular arcas.

In recognition of th.s policy and the prcbiems 1t
responds tc, the prcposal to: the crganization ard pro-
cedural arrangements to: NEKAD wi.i hdave an area-based focus
on efforts to coordinate and to decentrallze agricustural
development activities  Existing units will be utilized as
much as possible 1n ortder to avoud duplication and

unnecessary waste.

1- Crgaenlzat.onal Arrangements

There are five levels ot organizational arrange-=
ments which are necaed in this project, i.€. at tre national,
regional, provincial, distract and tamborn :ievels.



a- Net.ional Level

Phe wrgafiization which will be responsible
for the €laboraticr. O Mm&.n POLLCLES and project cocrdina-
tion at tne departmental level wWill be a Committee on
Northeast Kainted Agr:icultural Deveiopment. This will be a
high ievel i1ntec-depazimentai committee. It is expected
that the Deputy Under-sSecré&tary of State of the MOAC will be
Chairman, the Di:ectior of the Projects Division will be
cecretary, and the NERAD Pruject Director well be Assistant
Secietdry . The mein NERAD pGlic.es wi.l be issued by the
MOAC's Agcicultural Poiicy and Develiopment Planning
comm.ttee. The Cummittee on Northeast Rainfed Agricultural
Develcgment wiil review the Project plan, and the accompa-=
nying hudget :zequests, It wiii lssue the regulations
regarding the majo« metheds of operations, the personnel as
welt &s the financial procedures to be used in the NERAD
project, as far as these need to be done at the inter-
departmental level. It will aiso have the responsibility to
assist the Project management solve inter-agency problems
or other problems which have to be dealt with at national
levei. It willi help to coordinate with other ministry
committees, and will review the performance of the Prcject
on an annuai bas:s

b. Regional Level

The Project Management Center will be set up
at the Northeast Regional Otrice of Agriculture. The NEKROA
is the Northeast reg:cnal f.eld oftfice of the Cffice of the
Under-Secretary of State of MOAC, a central body where
activities cf various MOAC departments arée integrated. The
NERCA has long been considered by the MOAC as tne focal
pocint ror this Project and the management of this institution
has assigned high priozity to NERAD.

The Prcject Management Center will consist of
a Project Dirxector, his assistant and a number of technical
and administrative staff (See Figure 1V-2 . The Project
Management Center wii) administer the al.ocaticn of Project
vehicle support, and wii. Process documentation and reim-
burse travel and per di=m expenses of all personnel involved
with Project implementation,

The Project Director w i1l have the responesl-
pi1lity to plan, coo:dinate and monitor the implementation
of the NERAD Project. The signature oi the Project Director,
or the Assistant Director or tield managers acting as his
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delegateu rep:esentative, will be required for the disburse-
mert of Project funds, 1n order to maintain a unified Project
frnancial management and accounting system. 'The Project
Dicector, his assistant and ali the administrative staff
should be full-time, whiie the technical specialists are
one-half to fuil-timers or are hicted on a contractual basis.
The Project Director or his assistant will meet regularly
with the technical specialists to admanister the farming
systems research program and review technical aspects of
Project implementation.

The Project Director will report to the
national NERAD Committee, who will assist the Project
D:rector in matters as deemed necessary in order to facili-
tate the implementation of the Project. He will review the
performance of the Project on a regular basis. He will also
review the performance of the Project staff.

Co Provinclali Leveu

At each ot the four provinces which will be
covered by the NERAD Prcject, a provincial sub-committee on
NERAD :mplementat:on and coordination will be set tp, with
the governor or his designate acting as a chairman, and
representatives of participat.ng agencies as members. The
fi1eld manager, whc will pe empioyed by the NERAD Project,
will be the committee secretary., and the prime mover of
Project implementation in the province. An officer of the
provinciai planning office i1s expected to ba assistant
secretary. This 1s to ftacilitate coordination between the
NERAD Project and the provincial development plan and
committee.

This NERAD provincial committee will first
provide necessary data for planning to the Project birector
and wilil prepare the pruvainciai NEKAD operat.ons plan
accord:ngly. Endorsement of department representatives will
be made by each respective department. Review oL progress
and prcblems occurring duflng 1mpiementation wilil be
addressed tizst by th.s committee, The ftie.a manager wilil
also advise the provincial administration regarding prelimi-
nary planning activities which they can begin in preparation
for impiementation of an expanded NERAD program .n
other rambons cf their province as RTG funding becomes
availlable.



d, District Level

Tre ti1eld manager will report to the Project
Director, and will pe responsible for supervision of the
impiementation of the Project at the two sites 1in each
province. He wiil have an office and one or two deputies,
and will provide administrative support to facilitate
operat:ons of participating personnel in order that work
will progress according to specific area plans and time
scheduies. The latter will be pzepared jointly among the
implementatlon perscnnel, .ocai leade:s, and the farmers.
He wili assist the district DOAE ottfice in coordinating
act.vities w.th other MOAC fieid units in the area, and he
will keep the Cnief Dustrict Ofticer infcrmed about Project
activities, progress, and problems, and asslst him in
organizing district-level meetings between Project tambon
jeaders, district officials, and iocal merchants. He will
alse serve as tecunical backstopping role for tambon level
personnel through advice and managing the provision of
Project technical supps:it and training services, including
transpcrtation ard per diem,

e, Tambon Level

Tamben Extensicn Agents (TEA) will provide
project leadership at the rambon but wil) init.ally be
ztrongily suppcrted by the tield manager. The primary
vehicle for tambun pianning wiil be the Tambon Agricultural
Development Committee established by the Tambon Council. It
wlli cons.st of Tampon Council members, and the existing
tampon-levei advisory personnel: the TEA, the tambon
Community Development Department (CDD) worker, teachers and
village Contact Farme:r .Co.FI leaders. LCecision making at
the tambon .evel will be the respcngibllilty of the Tambon
Council. At the viilage level the village meeting will
serve as both the planning and decis.on making crganization
with the village development ccmmittee serving as the
vegecurive board" for the village meeting.

Management at the tambon ievel utiilzes
ex1stlng organizations and mechanism that have been regu-
larly used for viilage jevei activities. Lt acccrdingly
will not impose any new, untried structures that may be
resisted or tu:ther strain locai administrators with
unnecessary organizing dut:es. On the contrary, 1t will
assist the Tamborn Counc:i in cacrying out its dutles more
effectively, an appriach strungly supported by the RTG at
all levels.
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FIGURE IV-1

NERAD PROJECT FUNCTION DISTRIBUTION

Name of Organization

1. Department of Land Development 1,

2.

3.

4.

v5.

6.

2. Royal Fourest Dopartment 1.

2.

3.

3. Northeast Reglonal Office of 1.

Agricul turc 2.

3.

4.

4, Qffice of Agriculture Econumics l.

2.

5. Department of Agriculture 1.

2.

3.

4.

5.

6. ‘Department of Agricultural 1.
Extension

7. Department of Livestock: 1.

Development 2,

3.

8. Department of Fisheries 1.

9. Department of Coopcrative 1.

Promotion 2,

Primary Responsilrilities

Soil and land modifications

Land use surveys

Water resource modificai:ions

Shallow well research

Saline soils demonstrution
(with forestry)

Weather Data

Public¢ Land Development (with
Livestock)

Fruit and Tree Crop Nursery
(with Agriculture) °

Saline Soils (with Land
Development)

Administration and Management
Social Support (with Cooperative
Promotion)

Technical Support laboratories
Farminy Systems Research (joint
with Agriculture, Livestock,
Forestry, Fisheries and Land
Development) OAE]

Agricultural Economics Support
(with Cuvoperative Promotion)
Bvaluation (with USAID)

Cropping System Modifications
Sericulture

Fertility Field Evaluations
Minimum Tillage Research
Fruit and Tree Crop Nursery
(with forestry)

Extension support activities

Hiousehold poultry improvement
Larye animal project

Public Land Development (with
forestry)

Fisheries Development
Social support (with NEROA)

Agricultural Economics Support
(with OAE)
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PROPOSED INSTITUTIONAL ARRANGEMENTS FOR NERAD

Ministry of Agriculture
and Cooperatives

Agricultural Policy and
---------------- Development Planning Committee

1
L

Ministor as Chuirman

Committee oo Northeast
Rugnfed Agyicullaral Development
_-5cpuEy-Uﬁder:S;urcLary of State
as Chairman

Regional Office of Agricul ture

Thirector

Standing Units Deve lopment Projects
. Field Trials Develop-
Planning K
pemonstra- .. ment & Con-
and . Adminis- . Other
Research tion and . servation . NERAD
Evalua-~ . tration N Projects
. Tralning of Natural
tion i )
Resources

s

Provincial Implementation Sub-Committee

Provincial Governor as Chairman

[ﬁ?eld Manager

Assistant I'ield Manager ]

Dusignated Operations Persiomnel
for Bach Particular Arcd




NERAD PROJECT MANACEMENT

TEAM AT -REGIONAL CFFICE

Project Directcr

Associate Project Director

FIGURE 1v-3

|

Technical Backstopping
Specialists

Rice

Field Crcps

Horticulture

Plant Protection

Water Resocurces

Scil Conservation

§o0il Fertility

Soil Science

Large Animal Huskandry

Foultry

Veterinary Med.

Forestry

Fisheries

Natural Resources Econ.

Market and Mkt. Organi-
zation

Farmer Institution
Siecialist

Erngineer

Farm Management

Technical Assistants

<--->

Technical Assistance

Leng Term, 14.8 p.y.
Chief of Party
Agronomy
Training
Rkgri. Economics

Short Term, 43 p.m.
Training
Soils
Minimum Tillage
Forage Prod. Util.
Fisheries
Animal Husbandry
Plant Protection
Animal Disease
rorestry

Local, 424 p.m. -
Admin. and Finance
Agri. Engineering
Cropping Systems
Training (non-forrz1l)
Social Science
Agri. Econcmics
Liaison Officers, 8 p.Yy.

Administrative Backstopping

- Administrative Officer
- Finance and Accounting
Officer °

- Publicity Officer

- Typing and Materials
Reproduction Officer

Auxiliary Personnel (such
as Secretaries and
Drivers)




2, Procedural Arrangements

In order to etticiently carry out the Project,
certain p:ocedures will be followed. Some of the important
ones are identified beiow:

L]

a. New Working Relationship

In an area project like this, it is unavoid-
able that dual supervision has to be used., There will be
one more line of work=-authority than usually is the case,
Aithotgh such authority will be quite limited 1t will be
weli defined in orde: vo eliminate confusion concerning
lines of authority. Briefly:

(LY The Project Director will see that the
provinclial committee's work proceeds according to the opera-
tions plan. He s entitled to request clarification and
contribution from the provincial committee or extend his
assistance as he sees fit.

(2: The field manager, as secretary of the
provincial committee, wiisl llaison with the Chief District
Cfficers and coordinate the area operations personnel
working in Project tambons and manage Project support and
technical backstoppins services, based on the operations
pan and will report problems to the provincial committee
for correction. Personnel of individual MOAC departments
will keep the field manager informed about their plans and
activities in Project tampons,

{3; The provincial committee wlill exert some
authority over participating officers operating within the
province who represent their functional departments. The
departments must abide by the cemmon operations plan, which
they have jointly agreed upon.

be Personnel Selection and Recruitment

A committee on Project personnel selection
and recruitment will be set up by the Northeast Regional
Office ot Agriculture, with major guide..nes given and
approved by the Committee on Northeast Rainfed Agricultural
Development. Appropriate personnel will be screened and
selected to suit particuliar positions. Personnel assigned
to Project provinces will be nominated by the Project
Director and appcinted by the Provincial Governor.
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Cc. Esprit de Corps

Special attention has to be made to develop
the espric de corps of all the Project contributors. A
teeling of equality and pride to participate in this
Project should be promoted and maintained throughout the
Project life. This has to be done by conscious design, and
by using various techniques of group dynamics. Special
workshops will be held to assure a common direction and
share important experience among Project personnel.

de Working Group Method

I1f there is need for extended deliberation on
any subject, such as setting of policy guidelines, operation
plan, implementation techniques, operations guidelines, or
condit.ons of work, a task force or work group should be set
up for a certain period of time. This is to avoid the need
for long-standing committees, each with few activities to
do, and to limit numbers only to those with qualifications
appropriate for a particular mission.,

e. Planning-Programming-Budgeting System

In order to best address coordination pro-
blems met in the past, packaged project plannirg and unified
budget preparation, request and approval should be used.
This will be followed by a series of operations plans. The
operaticns plans should be prepared i1n progressively greater
detail, respectively, by the Project Director, the provin-
cial implementation and coordination committee, and the
field manager. The coperat.ons plan will relate activities
to be undertaken with the supporting resources and the time
avaliable. Budget requests of particlpating departments to
implement plans will be submitted to the Project Director,
who will submit the unified budget request each fiscal year.

B. Implementation Plan

It should be noted from the outset that because this
Project 1s designed for bottom-up decision making and
because these decisions will differ ameng viliages and
tambons and cannot be made in advance of activities designed
to enable villagers and lower level officials to make
informed decisions, a precise schedule of implementation
events cannot be made. Nonetheless, implementation plans
tor planned activities which are based on assumed levels of



“oterest and capab.lities for adoption are given in the
annexes. This secticn dlscusses the implementation plans
generally and iists the more significant steps.

1. Preimp.ementation steps ilnclude approval of the
Project Paper and Agreement, nomination of the Project
Direct2r and preiiminary negotiations with the technical
assistance contractor. Since it is anticipated that the
University of Kentucky will be the contractor under the
coilaborative assistance procedure, no competitive procure-
ment procedures are antic.pated for expatriate consultant
assistance. 1n crder to expedite demcnstration and extension
activities some of the necessary soi1l and land use survey work
may be conducted as a pre-implementat.on activity, and this
wii1l be pursued vpon AID/W approval of the PP.

2, First year impiementation will involve:

a. Negotiation ot contract for technical
assistance and appcintment of scheduled
individuals.

b. Appointment of project management, technical
support staff--field managers and assistant
field managers, and training of these staff.

C. Development of a preliminary general tactical
plan,

d. Drarting ¢t a handbook of basic procedures,
then review and revis:ion of this document.

‘ e, Conduct village and tambon meetings to inform
vii.agers and local cfficials about potential
Pruject activities and obtain suggestions for
initial Project actavities,

f. Select 1n.tial speciiic village,tambon
activities and specia.lst farmers in colla-
boration with Tambmn Council, Contact Farmers,
TEA, cooperative and occupational group
leaders and viliagers.

g, Deveiop preilminary plans and begin
examination of existing farming systems and
farmers constraints generally cbserved 1n
order to develop appropr.ate technological
interventions most needed.



h. Collaboratively develop specific program
plans tor the first two years, including
assignment oi specitic department/agency
responsibilities,

i. Recrult and train 4 additional TEA.

I Select and/cr design equipment, supplies and
bui:idings and let contract.

k. Survey tambon land resources, soils, and
markets.,

1, Recruit technical field assistants and other
personneti.

m. Pian and initrate research field trials.,

n, S5ite se.ecticn and design of water and

land rescurce modification structures.

0. Evaluation of progress and prccedures and
revision ot plans acccrdingly.

The first yea:. 1mpliementation steps are crucial to
the success o0f the Prouject. The considerable time expected
for assemblirg ana training Project staif, detaiied planning
of initial Project activities, deveiopment of Project opera-
tional plans and assignment of responsibilities to MOAC
agencies, 1s a result ot three factcrs. The first, which
has already been ment:oned, 1s the Prcject commltment to
bottom-up pianning. The second 1s the fact that when the
need for adequate start-up time 15 1gnored a project
invariably fails behind schedule. The third invoives the
Project's commitment to i1ntedgrated p.anning and cooperative
implementaticn. Cooperative implementation requires
integrated planning by the indiv.duals wno will be respon-
sible for the imp.ementation., The process of 1nitially
training project perscnnei followed by project pianning by
these same indivtiduals can substantially enhance the possi-
bilities for truly cocperative implementartion. It,1s also
essential that the mapping act.vities and site selection and
engineering for in.tia. soll and water structures be done
and that field research be started at or near the beginning
of the second pr¢ject year. These actavities alcng with
village involvement 1n planning activitles will provide a
firm basis for villiage commitment to the Prsoject, and show
beneficiaries that concrete benefits wili: be forthcoming at
an early stage ot implementation.



3. Second and Succeeding Years

The second year wiil see the start up of most
Project activities on a phased basis. The ten remaining TEA
will be recrulted and trained as wili any other personnel
not recruited and/or trained in year 1. 1n addition to the
activities shown in the PP annexes, years 2-7 will involve a
cycie of activities including reporting of progress and
forward detailed planning (revision of current year plan and
development of next year detailed plan and budget require-
ment). Evaiuations wili alsc be conducted in accordance
with the evaluation plan of this PP, A major evaluation
will be conducted eariy 1n year 4. This comprehensive
evaluation will examine the validity of the initial Project
strategy and tactics, evaluate the Project performance,
suggest minor or major changes felt to bz essential for
ach:evement of the Project Purpose.

4. General lmpiementaticn Schedule

A gerieral implementation schedule is attached as
Figure 1V-4. This schedule shows the approxliate start-up
and completicn times of major Prcject components and
indicates expected ievels ot effort during the Procject.
Activitles expected tou continue atter formal termination of
the Prcject are so ind:icated,

5. Illustrat.ve Tambon impiementation Procedure

Although detairled Project implementation plans
must be developed as a part of Prcject implementation, an
1llustrative example ot the proucedure which might be
followed 1n a Project tambon could be described as foilows:

The f:rst Project activities to be conducted in
a Project tambon would include a detalied orientation of
the goals and procedures c¢f the Project fur the Tambon
Counci., with individuai village headmen ther coanducting
orientation meetings in their indiv:dual viilages.
Explanatory materials wcuid be provided by the Project
staff. The Project field manager would then work with the
Tambon Council and tambon agricuitural extension agents to
establish the Tambon Agricuiturai Development Committee
+TADC) .

The t:rst task of the TADC would be to give
approval for the initiation of Project tambon assessment
activaities, inciuding detairled soil and land use surveys
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speslalist facmers are trained, and demorstration trials
on tlce wouid begin with the ficst rainy season, while
tne field crops atter r:ce demonstration trials would
beg:n aiter caite harvest,

The TADC will meet regulariy ts review the
progress of Project implementation act.vities and update and
revise tambon plans as more .nformation and experience
15 gained. infu:macion will be provided to the TADC
througn the report:ncg and expianaticn by Project staff of
lana rescurce su.veys, farming systems assessments, and
demunstiraticon atd applied research tr.als; through technical,
marxet.iy, and othe: .nformation prov.ided by the Project;
thrcugh neetings wath locai cfticirairs and merchants on the
feazib:iity 0r varicus activities; ond through 1ntormation
piGuiced by v:iiragers 1n pericdic viilege meetings. The
Project rierd manager will assist tre TALT .n tnese
activities anto e&sure that the chieil Duistrice Officer,
pravincial committee, and Project management Center are
kept acv:sed regarding tambcn pians anda acrivitles,

As :inltiar Project implementaticn activities 1n
+he tamborl are successtu. 1n gett.ng local farmers tco
understand 1mp:uved p:ractices and their porential for
improved incume; additaonai activitles wi.l pe selected
by the TADC fcr inciusicn in the tamborn program.
Additional sctivit.ecs up to agreed funding level wcouid
not require =nprova. beyond .he Prorect Mire: ror, hcweve:r,
major amendments would be approved-through .the same
process as the original pianrn. The fle.d manager wi.l pay
special attentacr 'O tambor activitie: Lo See that they
are rot pecocming LoC compiex SU that they overburden
either the abil:ty oi lccal tarmers tc digest the new
informati:on,; <t the abiilty of the Project to suppiy
adequate support Iln order to heip him 1L this assessment,
perscennel of the varaous departments inveived witn Project
impiementaticn wlil keep him advised ot thei: activities
within the tambcn. The tield manager wlii .LepCrt pregress
and problems to pcth the provinciai committee and the
Project Di;ector.
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C. Evaluation Pisn and Mon.toring Arrangements

Contipual c¢iose menlroring and caretul evaluation of
NERAD project activit:ies and impact are central concerns.
These concerns are particularly important for this Project,
since it 1s conceived as the first phase of impiementation
ot what wiil pe {11 1t produces sufficient results) a
regional program for the deveiopment of rainfed agriculture.
MOAC has, theretore, indicated a desire tc take a strong
lead 1n Project evaluation.

1, General Evaluation Arrangements

1t w1ll be the duty of the Project Management
Staff, in collaboratior with the Agriculturai Project
Evailuation Divisicn of the Otffice of Agricultural Economics,
to evaluat2 Project progress in carcy.:g out Project plans.
The Agricuitural Projects Evaluvation Division of the Office
of Agricultural Economics will repcrt on Project progress
and prcbiems to the MOAC Agricultural Policy and Planning
Committee., Data wii: also be cullected by the Research
Division of the Gffice of Agricultural Eccnomics and will be
provided tc the NERAD Project Management Statf to assist in
the monitoring of Project progress. The Project Management
Staff wili provide reievant data to the Pianning Civisions
of the variuvus Departments involved 1n Project activities,
In-depth RTG-USAID eveiuations of Preject activiries to
include externai ccnsuitant assistance are ekpected to be
conducted in year 4 and year 7 of Project impiementation.
However, these dates are tentative and will depend on the
needs ot the Project and the RTG, AiD.

2. Evaluaticn Data Sources

a. Basel1ne Data

A substantial amount ¢f data has already been
collected in a sccio-econocmic survey of 15¢% of the house-
hoids ¢f the 8 project tambons conducted by the Research
Division of the Cttice ¢f Agricuitural Economics. Durang
the early stages of project i1mpiementatiun, as detai.ed
Project plans are developed, any addicicnal data needs
.dentified wiil be met by the collection of aad.tiovnal
baseline data by the Otfice of Agracultural Economics.

In addivion, baseline data will be coilec:ted
in 3 additiconal tambens similar, but anot adjacent to Project



ramhons, where no NERAD Project activities will take place.
Only date decmed essential, based on analysis ol the initial
NERAD soclio-economi¢ survey, need be collected 1n these
additional vambons., lhese tambons wili be re-surveyed with
the NERAD tambons 1in years 4 and 7 to serve as an indication
of what developmerit would have occurred within Project
tampons in the apsence of the NERAD Project.

b. kcutine Monitoring and Evaluation

In :tinc with current MOAC policy, progress
reports wiil be prepaired 3 times pes year by the Project
Management Statt, in cclilaboration with the Agricultural
Projects Evaluation Divisiorn ot the Office of Agricultural
Ecoaomics, based on intormation provided by MOAC personnel
participating in Project implementation. These reports will
indicare progress toward implementation targets during the
repurting period and probiems encountered. A reporting
tormat wiil be developed by the Project Management Staff and
the Otfice of Agricultura. Economics during the initial six
months of Project impiementation., Copies of the reports
wiil be provided to USAID.

Also associated with Project monitoring
activities will be regular compilation of Prcject-generated
data on climatologicai characteristics, market prices, test-
demonstraticn plot yieids, farm management reccrds, and
othe: data generated by the farming systems research com-
pcnent of the Project. Data will be provided by the Office
of Agricuitural Economics regarding Bangkok p:ices of
reievant farm commodities and inputs, and changes in the
Consumer Price index-

A yearly assessment of these data will be
made by the Prciect Management Staff Economist, with cop:es
provided to the MOAC and USAID.

C- Mini-Evaluaticns and Studigg

Since th.s 1s an innovat:ve project with
important impiications for the tuture, several "mini-
evaluaticns" are p.arnfed which will help clarify and develop
means of attacking the problems of working in the Northeast
rainted context. Th:s would buiid a base uvf knowledge for
this Project as welt as follow-con projscts

1n, the first year for example, it might be
useful to document the process ot village and tambon



meetings--one &1 Lwo Tha: university anthiopologists could
study this p:zocess and perhaps answer guestions as to what
types of participation occurred, how effective waere
officlials wno corganized meetings, what communication pro-
piems were iavoived, how did this process etfect village
"commicttment" etc. This type of study could help. improve

the design of tuture projects which might use the "bottom-up"
mode.,

Another "mini-study" which might prove useful
would be a look at the "collaborative plianning process'
whicl :s to be 1mplemented in the first year. This would
provide :nsights intu the process which occurs between the
provided TA and reciplent, It 1s aisc expected that several
"mini-evaluations"” wili be conducted on marketing elements.
During the tirst year of the Proj)ect, tor exampie, a
marketing survey 15 planned to identify any constraints for
marketing f:esh vegetables and fruits particularly.

, in genecal, short term 30-60 days mini-
evaiuations durlrng various phases of Project implementation
would provide valuabie feedback 1nto the Project system in
betweern the in-depth evasiuations.

Studlies would be contracted to local Thai
Universities and other sources of technica: expertise. Four
studies could be conducted annually at $2,500 each during
year 1, 2, 3, 5 anu 6.

d. ln-Depth Evaluations

Two jc1int RTG-USAID speciral evaluations will
re conducted, i1nciuding an in-depth assessment of both
prograss toward Project implementat:un tazgets and progress
toward achievement ot the Project Purpose. To assist in
this evaiuvaticr, early :n the 4th and 7th years a household
scclo-econcmic susvey of Project tambons and the three non-
Project tambons 15 planned where baselire data was gathered,
This survey w.li inciude selected basic data c¢f the baseline
survey plus additionali data deemed impcrtant as & result of
Project investigat:uns and impiementation ertorts. Compila-
tions of the routine mon.tcring data wiil be provided to the
snecial evaluation team, The special evasuations will also
include interviews and 1nveatigatious aamed at determining
the effectiveness of the Froject managemernt system as a
model for impiementatloln b 1ntegrated ayclcuitural
development actavities, and the efte.civeness ¢t the farming
systems research activities as a mode. ioi future research
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of chis nature. An effu:t will also be made to estimate, at
least qualitative.,y spreaa ettects of the Project in other
areas, .ncluding ut:lization of mater:als, program strategies
and technologles developed within Project areas.

3 AlD Monitoring Arcangements

The NERAD Project will be intensively monitored by
the AID/Tha.land Mission because of its relative importance
to both the ETG and AID strategies which emphasize rainfed
agricultural development in the Northeast. It is planned
that & U.S. direct hire agricuitural officer and a local-
hyre assistant project officer will be stat.oned in the
Northeast at Khon Kaen to monitor the Froject, and facilities
have already been obtained for thas purspose.

it 15 expected that abocut 75 percent cf these
orr:cers’ cime wiil be devoted vo NERAD, at least during the
early years of the EFroject. AID;/Thailand 1s confident that
by statiuning two officers in Khon Raen, which 1s oaly about
20 minutes drive from Tha Phra, and by making NERAD their
majc: t1esponsibility, the Thai Mission's field monitoring
capabiilty wili be sufficiently enhanced to fulfill the
requirements of this Project. In addition, one assistant
project cfficer assigned in Bangkck will be assigned half-
tame to the Project, and a project committee in Bangkok will
help moniter the Project. The membership will include a
financial analyst, capital projects cifices, agriculture
econcm.ist, SOClai scientist, engineer and program officer.

D. Negotiating Status, Cond.t:ons Precedent, Covenants,

The folilowing CP's and covenants aie ant:c.pated in the
Agreements- The RTG prefers separate Luan and Grant Agree-
ments because of the bi.furcated apprcval process and separate
surisdictions for grants (DTEC) and loans \Mipistry of
Finance:;. Tnere 1s substantive agzeement of CPs and
covenants tor bocth dvcuments and no s:ignilicant deiay 1s
expected for executing both Agreements whenever the Prcject
1s authorized.

1. Grant Agreement

Initial CPs

Designation ot Grantee Representatives.



2, Loan Agreement

a. lnitial CPs (60 days)

(1) Designation of Borrower's Authorized
Representative.

(2) Designation of Project Director
b. Secondary CPs for All Loan-Funded Project

Activitlies Other than Administration and
Technological Support. (120 days!

(L} Consultant Team Contract.

(2; General Impiementaticn and Training
Plan specifyling approach to phasing oi
activities ard tambons under the Project
and givaing general time frames and
cost estimates,

(3) Organizational Arrangements including
membership and role of the Committee on
Northeast Rainfed Agricultural Development,

c. CPs for Project Activities Within Any Tambon

Except tor personnel placement and related support
activities, meetings/seminars, staff training, surveys and
information services, 1n a tambon, the Government :zhall
furnish to AID .n fcem and substance satistactcry .o AID, an
area development plan for the tambor snuwing the «xpected
activities, the:sr criteria for selection, cost estimates and
expected soclal as well as econumic impacts, thelr locations
and 1mplementation scheduling, and ancluding the organizational
and staffing requirements for the activit.es with assurances
these will be satisfaed.

d. CP for Construction Activities

Prior to the commencement of any construction
activities for which reimbursement will be sought, the
Government shall furnish to AID in torm and substance
satisfactory to AID Jetailed plans and firm cost estimates
including cost sharing arrangements of the construction to
be carried out. Such plans shail include inter alia
evidence that a detaiied engineering survey has been done
for water resource construction sites, that environmental



implicat.ons of water resource and land shaping activities
have beer adequately considered in the design of these
activities, and that adequate arrangements have been made
for supervision cf construction.

e. CP for Pesticide Use

Prior to the commencement of any research
trials or demonstrations requiring the use of pes:icides,
the Government shall furnish to AID in form and substance
satisfactory toc AID, a pesticide use plan for the proposed
activity evidencing adequate safeguards for protecting the
environment.

t. Covenant for Pesticides

Pesticides not registered by the U.S.
Environmental Protection Agency (EPA) will be used in
demonstration and extension trials only if it can be proven
that they are more efficacious and equally or less hazardous
than EPA registered pesticides.

g. Covenant for Road Improvement

The Government will improve at no cost to the
Project on a pricrity basis any roads that appear to be
significant constraints to meeting Project objectives.

h. Covenant for Evaluation and Reporting

The Government agrees to develop an evalua-
tion plan and project reporting system, adequate to meet the
needs of the Project, during the first six months of Project
Implementation.



I.
II.
III.
Iv.

V.

VI.

VII.

VIII.
IX.
x.

XI.

NERAD
ANNEXES

Addenda to Annexes
PID Approval Cable (State 305713)

Analytical Methodology

Logical Framework

Description of Project Areas

Detailed Project Technical Analyses

Economic Analysis - Costs and Benefits (Detailed

Narrative and Calculations Contained in Supplement
to PP)

Social Soundness Analysis (Contained in Supplement to
PP)

Administrative Analysis (Contained in Supplement to PP)
Detailed Financial Data
Statutory Checklist

Borrower/Grantee Application for Assistance



II. Addendum to Annexes

Annex IX - 7, ln. 8 Housing Allowance Gudget.

_ The housing allowance should be made for Technical
Specialists for other Departments to participate in NERAD Project.
This will be gudgeted for C-5 or C-6 officials at a rate of
B1,500/month ($75/month). These fund can be taken out of contin-
gency funds.

Annex IX- 10 Construction Budget Office Building

The amount originally budgeted for cost of
building construction should be increased from $100,000 to $200,000
with the cost of furnishings remaining at $25,000 for a total of
$225,000. The schedule should be changed from project year 4 to
project year 1 which, discounting for inflation, would amount to
an additional $55,290 to be taken from contingency funds.

Annex IX - 2 Technical Assistance Budget

Expatriate
Long Term 13.8 years
Chief of Party 4.8 years
Agriculturist 4.0 years
Training Specialist 2.0 years
Agriculture Economist 3.0 years

Annex IV - 15 Other Farming Systems Improvement Budget

1 2 3 4 5 6 7 Total
Previous total 16.7 63.1 102.05 108.1 98.75 103.95 102.7 595.35
Village Woodlots - - 60 60 60 60 60 300
New Total 16.7 63.1 162.05 168.1 15&.75 163.95 162.7 895.35

Annex IX - 29 Demonstration and Research Budget

1 2 3 4 5 6 7 Total
Previous Total 3, 12 20 15 15 15 - 80
Range Manage-
men% J - - 20 30 30 20 - 100
Watershed
Management - - 30 30 40 ~ - - 100
New Total 3 12 70 75 85 35 - 280

* Public Land Use Demonstration deleted.
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I1l., GUIDELINES FUR LONG TERM TECHNIUCAL ASSISTANCE
POSLTI1ONS

GENERAL REWUIREMENTS AND EXPECTATIONS

All long-term team members should nave interest and
experience in interuiscipiinary problem-solvinyg research and/or
extension. It is aLsolutely necessary that either the
agronomist or the ayricultural economist (or votn) should have
farmingscropping systems applied research experience. -Ph.Ds
tfor atl team members are preferable. All team members will be
expected to accomplish the following:

1. luent1ty, assist in recruitment, and work with short
term personnel in technical assistance whether they come from
UK, otner StEClD institutions, or Thai institutions, whenever
supplementary assistance is necessary.

2. General willingness to spund considerable time in the
field with the various levels of personnel.

>. Be wiliing to make an attempt to learn Thai language
dand customs,

CHLEF OF PARTY

The cthief of Party snould have at least five years of
applied research and/or extension experience in any field
related to farming systems. Thls person should nave sume
previous experience in administration. Additionally, it is
necessary for tne COP to have experience of at least two years
in an LOC, preferably Thailand. The COP will be expected to
accomplish the following:

1. Loordinate and auvise project personnel in the
implementation of the overali project including revision of
annual plan of monitoring, evaluation, etc.

2. Administer the team technical assistance effort.

3. Auvise tne MUAU Project Director, Project Manager, and
USAID concerning project tehnical assistance.

4, Conduct research and/or extension in his area of
expertise on farming systems. )
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TRAINING

The long-term training specialist should have at ieast five
years experience in using various communications/media modes
and methous 1n training extension agents, farmer, leaders and
other trainers, etc. It would preferable for this specialist
to have previous Thai experience. This person will be expected
to accomplish the following.

1. Agvise the general program ot training required in the
Project Paper for project staff members, extension agents,
farmers, community leaders, and trainers. :

2. Provide technical assistance in the use of various
media modes for the above mentioned groups.

3. Assist in the preparation of training materials.
4, Assist other specialist in traininyg matters.
AGRICULTURALIST

The Long-term agriculturalist should have at least five
years experience in crop production and soils research and
extension. This person should oe interested in and how
knowledge of the biology of the farming system. Some
international experience is strongly preferred. Tnis
agriculturalist will be expected to accomplish the following:

1. To advise RTG concerning the general biological
component of the technical assistance program.

2. Assist and coordinate in the development of a cropping
systems applied research methodology which would include but
not be limited to:

a. analysis of current farming system practices;

D. identify and analyze specific research needs for
crop, livestock, forestry, and fisheries
development;

c. igentify and analyze specific research needs of
the integration of the above mentioned into
cropping and farming systems.
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TRAINING

The long-term truining specialist should have at least five
years experience in using various communications/media modes
and methous 1n training extension agents, farmer, leaders and
other trainers, etc. It would preferable for this specialist
to have previous Thai experience. This person will be expected
to accomplish the following.

1. ARuvise the general program of training required in the
Project Paper for project staff members, extension agents,
farmers, communlty leaders, and trainers.

2. Provide technical assistance in the use of various
media modes for the avove mentioned groups.

3. Assist in the preparation of training materials.
4, Assist other specialist in training matters.

AGRICULTURALIST

The long-term agriculturalist should have at least five
years experience 1n crop production and soils research and
extension. This person should be interested 1n and how
knowledge of the biotogy of the farming system. Some
interrational experience is strongly preferred. Tnis
agriculturalist will be expected to accomplish the following:

1. To advise RTG concerning the general biological
component of the technical assistance program.

2. Assist and coordinate in the dvevelopment of a cropping
systems applied research methodology which would include but
not be limited to:

a. analysis of current farming system practices;

D. identify and analyze specific research needs for
crop, livestock, forestry, and fisheries
development;

c. identify and analyze specific research needs of
the integration of the above mentioned into .
cropping and farming systems.



DUTIES Or CAMPUS CGORDINATOR

A campus coordinator will be responsible for:

1. Recruitment and selection of team members; correspondence
with COP concerning needs and potential suitability of
candidates; arrangement for orientation on campus, assistance
in arranging travel, shipments, storage anu other requirements
for travel to post. .

2. Routine on campus back stopping of team memoers, including
pay, evaluations and other personnel matters.

5. Support of project interests/activities on campus,
including: a) access to library and otner information sources;
b) cullection anu snipment of relevant reports, reference
materials and cataloyg; c) finding and contacing individuals in
the U.S5. who may have needeo information; d) solicitation of
informal assistance to feed team by other faculty members.

4. Liaison witn ail university units in relation to project
activities; periodic oriefing of relevant administrators;
sponsering seminars and speakers on Thai agriculture and/or
project activities; creating a climate of wide university
involvement in tne project.

2. Provide vack-up for financial reporting and assist in
preparation as needed.

6. Assist 1n project planning, project review and project
reperting.
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Bat 1. AT ASIA PROJECT ADVISORY COMMIYTEE C(APAC) REVIEW OF
__CPO___ [ | SUBJECT PID, ISSULS OUIL INED REF B AN) MISSION RESFONSES,
_GSo REF A, WERE DISCUSSED WITH MISSION REPRESENTATIVES IN
MED ATTENDANCE.
t‘ER . ". .
~SY " 2. THE APAC APPHUVED THE SUBJECT PID FOR DEVELOPMENT CF A
NCOC PP FOR FY 81 FUNDIN3, ASSUMING SATISFACTORY RESOLUTION OF
FADSC THE ISSUES QUTLINED IN PARA 3 BELOW AND WITH THE INJUNCTJON
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“CEC=C AKND THE WANNeR 1w WHICH REPLICATION IS PROPOCED. APFROVAL
~CEG-R AUTHORITY FOR THE PP WILL REMAIN WITH AID/W. .
133
RET 3. THE FOLLOWING ISSUES WERE IDENTJFIED BY THME APAC AS
TBIS *NEED ING FURTHER CONSIDERATION:
~ rOLC{
_TAEO «eo (A) AREA DEVELOPMENT STRATEGY: WHILE THE DESIRABILITY
CPU OF ADDRESSING MULT IPLE PROBLEMS ASSOCIATED WITH INREASING
CIosT AGRICULT URAL PRODUCT IVITY IN THE NORTHEAST SIMULTAMEOUSLY
SOIG IS WELL DOCUNENTED BY THE PID, THE APAC QUESTIOMNZD THE
T UCORN WORKABILITY OF THE AREA DEVELOPMENT. APPROACH AS PROPOSED,
CHeer ] ESPECIALLY WITH MORE THAN ONE AGRICULTGRAL TECHMOLOGY
Tco i~ PACKAGE., ACOORDINGLY, THE APAC DISCUSSED ALTERKATIVES FOR
SIPLIFYING THE PROJECT WITH A VIEW TOWARD REDUCING THE
— RISK OF FAILURE, GIVEN A HISTORY INHTHAILAND OF DIFFICULTY
IN GETTING A MULTIPLICITY OF LINE MINISTRIES, DEPARRTMENTS,
AND DEVELOPMENT AGENCIES TO WORK TOGETHER PRODUCTIVELY,
OPT IONS SUCH AS GEOGRAPHIC LIMITATIONS AN LIMITING ThE
10/cs NUMBER OF ACTIIVITIES TO BE INCORPORATED IN THE PROJLCT, AS
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ALLY COULD BE. INCLUDED IF DEEMED ESSENTIAL TO AUALEVENMENT
OF FROJECT PURPOSE, FURTHZRMORE, THE APAC URGED THAT, 1IN
QONNECT I0M WITH REDUCING GEOGRAPHICAL COVERAGE, USAID
GIVE SERIOUS CONSIDERATION TO REDUCING OVERALL FINANCING
WITH A VIEW TOWARD SUBSEGUENT DEVELOPMENT OF A NERAD Il
PROJECT UNDER WHICH AID- SUPPORTED ACTIVITIFS COULD BE
GEOGRAPHICALLY EXPANDED AND/OR 'INTENSIFIED., ON THE LATTE}
FO INT, MISSION REPRESENTATIVES SFOKE FOR INTENSIFICATION
WHILE THE APAC FAVORED REPL ICATION.

ee« (B) ADMINISTRATIVE ARRANGEMENTS: THE APAC NOTED THKAT
THE CBJECTIVE Of DECENTRALIZING MANAGEMENT DECISIONMAKING
AND IMPLEMENTATION WILL ATTACH A GREAT DEAL OF IMPORTANCE
TO THE PROPOSED DISTRICT LEVEL COMMITTEES AND THE ROLE OF
THA PHRA. THEREFORE, DURING PP PREPARATION, A CLEAR UNDEF
STANDING OF THE RESPONSIBILITIES OF THE VARIOUS "ENTITIES
WITHIN THE ADMINISTRATIVE HIERARCHY SHOULD BE DEVELOPED
AND NEGOT IATED WITH THE RTG. IN ORDER TO ASSURE AN
EFFECT IVE ADMINISTRATIVE SYSTEM, CP' S SHOULD BE INCLUDED
IN THE PP WHICH CLEARLY ARTICULATE IMPLEMENTATION RESFO M
SIBILITIES AT EACH LEVEL., SINCE THE PROJECT ALSO SEEKS TC
DECENTRALIZE BUDGETARY RESPONSIBILITIES, BUDGETARY CONTROL
ISSUES SHOULD BE INCLWDED IN THE CP* S,

et (O QORDINAT ION: THE PP SHOULD BE EXFLICIT REGARDING
THE RELATIONSHIP AKD LINKAGES OF THE SUBJECT PROJECT TO
THE PROPOSED PLANNING AND PROVINCIAL DEVELOPMENT ARD
VILLAGE FISH PONDS 11 ACTIVITIES, AY WELL AS ONGOING AND
FY 80 FROJECTS IN THE NDRTHEAST. THE INTER~RELATIONSHIPS
OF THE VARIOUS IMPLEMENT ING ORGANIZATIONS AND AGENCIES

SHOULD BE SPELLED OUT. THE RELATIONSHIP OF THE PROFPOSED
PROJECT TO ACTIVITIES UNUERTAKEN BY OTHER DONORS SHOULD
ALSO BE FULLY DOCUMEKTED, ESPECIALLY IN THE CASE OF

ACT IVIT IES, SUCH AS THE WORLD BANK- SUPPORTED RAINFED
AGRICULTURAL RESEARCH PROJECT, WHICH ARE VIEWED AS INPUTS
TO THE SUBJECT PROJECT.

eeo (D) DISTRICT-SPECIFIC DEVELOPIENT PLANS: THE APAC
EXPRESSED CONCERN THAT THE PP BE AS EXPLICIT AS POSSIbLE
ABOUT THE MIX, EXTEANT AN) PAGNITUDE OF ACTIVITILS PLANKED
IN EACH DISTRICT. DESFITE AN EVIDENT NEED FOR FLEXIBILITY
IF THE PLANNING/MANAGEMEANT ROLES OF THE NEW DISTRICT

( ° TEES ARE To BE ENHANCED, THE PP SHOULD AT A MININMUM
INCL LOE ILLUSTRATIVE DISTRICT DEVELOPMEMN PLANS., IF IT IS
NOT POSSIBLE TO DEVELOP DETAILED PLAKS AT THE TINME OF PP
FREPARATION, CP* S REGARDING THE NECESSITY FOR SUCH FLAKS
PRIOR TO ACTUAL DEVELOPMENT ACTIVITIES GETTING UNDERWAY
SHOULD BE GIVEN SERIOUS CONSIDERAT ION.

eeo (E) SITE SELECTION CRITERIA: WHILE 20TH LOW PROVINCIAL
INCOME AND-LOW CURRENT LEVELS OF FOREIGN DONOR ASSISTAWCE
ARE REASONABLE CRITERIA FOR USE IN SELECTING PARTICIPATING
PROVINCES/DISTRICTS, OTHER CRITERIA WHICH WOULD FACILITATE
THE SELECT ION OF PROVINCES/D ISTRICTS WHERE THERE 15 A GOOD
CHANCE OF SUCCESS SHOULD ©BE ADDED, SUCH CRITERIA MIGHT
INCLUDE COWSIDERATION OF SOIL CONDITIONS OR RAINFALL PAT-
TERNS CONDUCIVE TO IMPROVEMENTS IN RAINFED AGRICULTURAL
PROD UCT IO Ne

ANNEX 1-2
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}OWEVER, THERE 1S UNLIKELY TO BE A SIG NIFICANT INCREASE

IN USDH STAFF, AND THE RELATIVELY SMALL SIZE OF USAID'S
AGRICULTURAL STAFF WILL MAKE RELIANCE UPON STAFF=- INTENSIVE
ACCOUNT ING/MONITORING . TECHNIGUES IMPOSSIBLE OR AT BEST
DIFFICULTe THEREFORE, THE PP SHOULD INCLIDE A DETAILED
DISCUSSION OF HoW THE PROJECT WILL BE MO NITORED INCL LD ING
ARRANGEMENTS FOR THE FLOW OF FUVDS.

v (G) ENVIRONMENTAL ASSESSMENT: THE APAC DISAGREED WITH
4 POSITIVE DETERIGINATION BASED ON STATENENT 13 THE 1EE
TEAT THERE WOULD BE NO SIGNIFICANT NAGATIVE ENVIRO NMENTAL
I NSEQUZNCES RESULTING FROM THE PROPOSED PROJECT. (SEE
P:2A l.E.. OF SEPTEL 0N VILLAGE FISH POMS 11 APAC FOR
FATIONALE.) THEREFORE, RATHER THWN SEEK APPROVAL OF THE
IE INCLUDED IN THE PID, THE APAC WOULD PREFER THAT THE
FOTENT IAL .IMPACTS OF THE PROJECT BE RT-EVALUATED AND THAT
AN 1EE THAT FOCUSES ON POTENTIAL ADVERSE IMPACTS, IF ANY,

ANNEX I-3

56 RESIEMITTED RECOMMENDING A LIMITED SCOPE EA ADDRESSED
ONLY TO THOSE ADVERSE IMPACTS, IF ANY.

w..(H) FUNDING: IT WAS NOTED THAT THZ A3S LEVEL FOR THE
SIBJECT PROJECT WAS DOLS S.5 MILLION INCLUD ING A GRANI
FLZsMENT OF DOLS 2.5 MILLION RATHER THAN THE DOLS 3.7
MILLION PROPOSED IN THE PID. THE APAC REGARDED THE PID® S
GEANT/LOAN SPLIT AM) LIFE-OF-PROJECT FUNDING AS OhY

ILL USTRATIVE. GIVEY THE EXPECIED PAUCITY OF GRANT AVAIL-
(= ILITY AN THAILAND®S RELATIVELY AFFLUZNT STATUS WITHIN
T REGION,” THE APAC EXPECIS USAID TO RESTRICT ITS REQUEST
502 GRANT FUNDS TO THE MINIMUM NEEDED FOR THE PROJECT.

o YNSISTENT WITH PRACTICES ELSEWHERE IN THE REGIO Ny UYAID
SFOULD ENDEAVOR TO SHIFT SOME COMPONENTS (E«Ge TRAINING)
IC LOAN FUNDING. VANCE
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PROJECT FORMULATION PROCESS AND ANALYTICAL METHODOLOGY
USED IN PREPARING THE NERAD PROJECT PAPER

The process which has resulted in the preparation of this
Project Paper has had two features which deserve further expla-
nation. First, the project formulation process entailed a great
deal of collaboration, not only among the MOAC, and consultants,
but alsc between the various agencies within the MOAC itself.
Secondly; the aralytical methodology used in providing the
information base upon which the project was designed employed
several innovative procedures. This annex offers a brief
discussion of each of these features.

A. COLLABORATIVE PROJECT FORMULATION

Various MOAC and other Thai research and development
personnel began several years ago to see the need to develop
an agricultural research and development program which would
address the concerns of the majority of farmers in Northeast
Thailand who live outside of areas which have potential for
year-round 1irrigation. The national Workshop on Rainfed
Agriculture supported by thz FAO held in December 1978-January
1979 began to help the MOAC develop more concrete ideas on the
direction such a program might take. In June-July of 1979 USAID
financed a pre-feasibility study by a team from the University
of Wisconsin and a committee of technical specialists from
several departments of the MOAC, which resulted 1a the
publication Northeast Rainfed Agricultural Development:
An Opportunity Framework. This document and an additioral series
of meetings of MOAC technical specialists was used to develop
the NERAD PID.

Afrer the approval of the NERAD PID the MOAC, under the
leadershap of Deputy Undersecretary of State Kangwan Devahastin,
appointed a series of working groups with representatives from
all relevant MOAC departments to perform all the tasks necessary
to develop the prcject:

~ Under the leadership of NEROA a multi-disciplinary,
multi-departmental working group conducted a USAID-funded study
of projects in the Northeast which related to rainfed agriculture,
during October-December 1979. This resulted in the four volume
publication Survey Report on Rainfed Agricultural Projects in
Northeast Thailand, which provided i1niormation regarding relevant
research and development projects of the various RTG agencies
operating in the Northeast, including problems, obstacles,
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suggestions for rainfed agricultural development, statistics
aand data related to agriculture, geographical characteristics
and climatic condations, and general farming systems in the
region.

- Another multi-agency MOAC working group of
technic.ans was appointed to formulate Project site selection
criteria, i1dentify potential sites, conduct a reconnalissance
survey of potential sites, and make final site selection.

- Th:ie multi-departmental process continued with the
determination of the skills required for project design and the
formulation of terms of reference for the Design Team.

- The MOAC NERAD Project Design Committee was then
appointed, including representatives of all concerned
departments, chaired by NEROA, with the Projects Division
furnishing the vice-chairman and OAE the secretary. Representa-
tives of NEROA and OAE travelled to the U S. to participate
in the selection of the U.S. members cf the Design Team through
the Title XII Collaborative Assistance process, and the
Committee furnished suggestions for Thai consultants.

- Again, all concerned departments furnished technical
specialists for ar MOAC technical team which visited all
selected Project tambons t¢ collect background information and
formulate recommendations for NERAD activities, to be used as
background for the Project Design Team. OAE also conducted
a household socio-economic survey tsee section B, below),
which included suggestions on data needs from specialists of
various departments.

~ Finally, the MOAC NERAD Project Design Committee
furnished the suppcrt necessary foc the NERAD Project Design
Team to conduct 1ts investigations and design work, including
visit support, data from previous departmental research and
development efforts, pclicy guidance, etc

As this list of activities indicate, the development and
design of the NERAD Project has been a milestone in the
collaborarive multi-departmental development of an important
agricultural development project Throughout this process
all departments have been very cooperative and responsive
to Project design needs. It is this type of cooperation which
demonstrates both the concern of the various MOAC departments
regarding rainfed agricultural research and development, and
the potential of a project such as NERAD.
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B. ANALYTiCAL METHCDOLOGY

I, peepacang the des:gn of this Prcject, the RTG and
USALDL adopted a merhodology tnat has provided more 1nform§t10n,
in a shorcer period of time, than has previously been available
for most USAID pzoject design work., Time trom initaial
concaptiatization I tambeon-ievel information needs to
complet .on i projsci paper was eight months, the last two to
threr «i w:.ch :involved the actual design. Praimary sources of
informesiuvn we:se 1: Recent studies of ra:nfed agriculture in
the Noitheast by MOAC (see section A, above); (2) Villagefleve}
sarveying by an anthropological team from Ramkhamhaeng University;
{3} Huisehotd surveying by the Office of Agricultural Economics;
and .4 Site visitation and survey work by both a team of MOAC
techrical specia.ists, and the Design Team of Thai and U.S.

consultanie -

The components of the information base fitted
together 1in the fclilowing manner. The Northeast rainfed agricultul
studies !'see sec-i10on A, above: were used tc provide much of
the genzra! data abuut ra.nfed farming :n the Northeast and to
guide and trame *he design process Village-level surveying
by an antnrvpologice: team was used as a rapid and inexpensive
means to provide o ygreatr deal ot :intormation about spec:ific
tambons to be considered as potential project sites-. Usefulness
of th.s type wi su:zveying is in site selection and to provide
a description of eacn s.te that would give the design team a
great deal of needed sdvanced knowledge We found that this
merhod ptivided accurate infcrmation at the village level
(borr. vut by the mu:e rime-consuming end expensive household
surveying: and vas ar :nvdiuable a.d tu the Design Team, allowing
them to be much bettor irnicrmed betu:re they began to work and
prior tu the.y own :.te visits. The report by technical
speciaiists L:zum vaciius departments of the MOAC on thear
observational survey ot NERAD sites was also used t provide
much of the genercal .rformation about the primary needs for
agriculcurat deveiopment, prob)’~ms ar recommendations for
each particular tampon. Fiom this i1n:. :mationai base, the
design team then coenducted site vis.te and gathered further
on-the-ground i1:f.:maticrn necessary to the actual! plann:ng,
in addition tu .nformarticn trom conversations with RTG officials
from var:ous agerc.es and intormation provided by them. While
all this was cccurce.ny, the Ofrice of Agricultural Economics
had surveyed the s.ires at the househuld irevel and household
data was ¢olded, el v drd summaty descripiive results prepared
with the a:d ui cumputer lacalities 'U 5, RAMC in Bangkok:,
usiniyg SEES Rega.nd L1 Lh.e survey were available as the
design teull prepared v write up the design and the statistics
provided were uced throughiui the project paper Fur ther
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computer analysis, beyord summary description, was also
requested by the design team and provided by RAMC with USAID
staftf technical assistance. The data from this household

survey is consideced some ot the best, most recent household
data available on the Northeast and will undergo further
analysis for USAID and RTG programmatic concerns, and wili serve
as baseline dava ftor the Project.
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Figure 1. Location of Project sites in the North East Thailand
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the tiooding season and is used for fishing and some lotus
grewing. Some.paddy areas mostly aon-glutinous rice surround
this swanp, and vegetable pruduction svccurs, along with a
limited amount ot off-season rice production on the land
ciposed by the receding flood waters. Some salinity problems
are eoncountered here, especially in the svuthern portion of

*he swamp area. The area southwest of the road has extensive
upland areas, much ot which used to be planted to kenaf.

since 1975 most of it has been pianted to cassava which is
processed in a large processing tacility in Ban Lahan which
aled has tracrors availabie for hire. Considerable rainy

season production of vegetables also occurs some of these

uplan? areas, which along with the otf-season production is

@az kered in Nakbon Ratchasima. Production practices and
Ccuitiva.s are mostiy traditional, and improper use of pesticides
1s ev.dent. Good paddy land is guite limited in this tambon,
and nuomber of famiiies in the villages along the main road are
landless. Siguniticant number of cattle are grazed primarily

in upland areas and along the road. Socio-economic stratification
is quite pronounced in this tambon.

b, Tamboun_Kwangjon

This tambon is located in the northern portion of
the province, and is the largest Project tambon, both in
term of aresa and populdation. The land of the tambon is
nndulating (Figaces % and 6 | and iz b.rdered oun the west by
mountains which are within RTG Forest Reserves. Crop
productivn iz p:imarily subsistence giutinous rice in lowland
areas, with low-yield kenat dominating the upland areas.
Cassava product;un is iimited due to ruber damage caused by
flooding in most years. Scome maize is yrowo in che tambon,
and is alsc being pianted by some villagers with limited
land un the adjacent mountain within the Forest Reserve area.
Cash inputs for crop production are quite low and traditional
cuitivare ard practices ace dominant. Smali-scale water
resources are scattered arcund the tambon but mostly dry out
in the dry seascn. <Crop failure due to erratic rainfall is
frequent., Substantial numbers of livestock are aiso produced.
A namber 5 tavmers reat paddy from abs2ntee landiords, often
on a sharecropping basis. Sale of "gre=n" crcps is common.
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RECONNAISSANCE  SOIL MAP OF TAMBON LAHAN
Amphos Chotturat Changwat Chdyqphnm
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2. Roi Et Province

This province is located in Agro-Economic Zone 3, a
major rice-producing area of the Region. Rainfall is
generally greater than in Chalyaphum (Figure 7 ).

a- Tambon Nong Kaew

Phis rembon is primarily lowland rice area (Figures
8 an¢ Y1, with unly a limited amount. of upland area, and
is locared near to the provincial capital city. Rice
production is dominated by glutinous local cultivars, but a
substantial portion is sold. Some kenaf is grown, mostly
in paddy fields before rice, and vegetable and livestock
production Ls substantial. Small areas of tobacco, sesame,
and jute are also grown, scmetimes with supplementary water
trom swamps or shallow wells. The dominant cash crop of the
tambon is watermelion, which is grown in small plots by many
tfarmers in the paddy flelds after rice. Areas to be planted
to watermelon are usually planted to & 'short-season local
glutinous rice variety, which allows the watermelon to be
planted betore the main rice harvest begins. Watermelon is
marketed through merchants who contract with farmers for
their crop and come to the village to pick it up. This is
the wealthiest tambon of the Project scites, with relatively
few families in the lowest income groups. Farmers appear
industrious, but traditional cultivars and practices are
still dominant.

b. Tambon Na Muang

This tamboun 1s in the eastern portion of the province,
on the west side ot the Chi River . Although the land area
is primarily paddy, middle terrace upland fields occupy more
of the area than in Nong Kaew {(Figurec 10 and l.}. Glutinous
rice production utiiizing local cultivars is predominant,
but improved glutinous cultivars and nonglutinous cultivars
are also planted. Rice sales i1s second only to Nong Kaew.
Flooding occurs aicng the Chi River, but water could be pumped
from the river for some dry season rice production. Cassava,
tobacco, and some kenaf, peanut, and watermelon are grown as
cash crops. Some swamps and shallow wells are used for
growing vegetabies -fter sice, but commercial production is
quite limired except along the Chi River Bank. Some public
area is avallabie rtor livestock grazing. The district town
of Selaphum serves as the market for agricultural products
and the source of agricultural inputs, but with the crops
other than tobacco traditional practices are still predominant
and inputs such as tertilizer are often of rhe wrong type or
appiied incorrectly.
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FIGURE 7 AVERAGE CLIMATIC FACTORS :
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ANNEX IV-15

3. Nakhen Phanom Province

Thi¢ province is Located in Agro~-Economic Zone 1, in
the northeastern cozner of the Region, where rainfall is
earlier and heavier (Figure .2} than other parts of the
Northeast, and where the distance to Bangkok is the greatest.

- ——— -

This tambon is located in the northwestern portion
of rhe province and is the most inaccessible of the Project
tambons, parricularly daring the rainy season. Topographical
fearures Aivide the tambon into two distinct areas (Figures
13 and 14:. <he southern portion of the tambon is flood
plain and luw terrace soils, which are heavily influenced by
the Scngkram River. During the rainy season severe flooding
ocenrs in this areca, serivusly limiting the amount of glutinous
cice which .s cultivated on these potentially good rice soils,
and many villiagers wurn to commerciai fishing. Some off-season
rice is grown by pumping water from water resources which
remain after the rlood waters recede. Some fish are also sold
from the public ponds and swamps in the northern portion of
the tambon, but here the area is mostly upland fields resulting
fyom the clearing of the dry dipterocarp forest. Cassava,
kenat, and l.ivestock production dcminate the upland portion
of the tambon, and water is scarce during the dry season. A
considerable number of f£rult trees are grown around the houses.
Very litrle cash inputs axe used for any crops, and modern

practices are rareiy observed.

b. Tambcn Na Ngua

Although somewhar less remote, this tambon resembles
Tamboa Na Thom in that it is divided into upper and lower
areas .Figures ;< an’ le:, The luwer area borders the Oon
River, resuiting in some flooding during the rainy season.
Bamboo shoots along the river are exploited for both home
consumpt ion and comme:cial production. These lower, primarily
middle terrace ateas are used for glutinous rice production,
but yields are the .owest of any of the Project tambons.
Fish productica from smals ponds and swamps is enough for
some commerciali sales. The upper terrace fields are being
cleared from dry dipterocarp forests for cultivation of
cassava, Thai kenat, and some peanuts and watermelon.
Livestock produrtion using traditional breeds of cattle and
puffalo is aiso widely practiced. Water is very scarre in
these areac during the dry season, but some vegetables are
grown around swamps and shallow wells and are marketed in
Sakon Nakhon. As in Tambon Na Thom, very little cash inputs
are used for any crop, and modern production practices are
rare.
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FIGURE 12 AVERAGE CLIMATIC FACTORS : Nakhon Phanom
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ZIGURE I RECONNAISSANCE SO MAP OF TAMBON NATHOM
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FIGURE 1% Schematic Cross Section of Tambor. NaThem, Amphoe Ban Phaeng. Nzkhon Pkanom Province.
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FIGURE 15

' RECONNAISSANCE SOIL. MAP OF TAMBON NA NGUA
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ANNEX IV-21

4. Si_Sa_Ket Province

This is one of the southern tier of provinces of the
Northeast, located in Agro-Economic Zone 4. Rainfall data
from Surin Province, the closest weather station to Si Sa
Ket is shown in Figure k7.

?ambons Tae qgg_Taket

These are two small contiguous tambons, located in the
same ditrrict, near to the provincial capital. They are
both virtuelly 100% paddy fields (Figures 18 and 19} and
have rarher similar characteristics. Non-glutinous rice
production is dominant, using relatively high levels of
cach inputs, especially fertilizer. Although virtually no
cassava o: kenaf is grown and livestock production is
limited by available grazing land, substantial amounts of
watermeion .particularly in Taket] and a variety cf vegetables
are grown after rice harvest, using water from f.mps and
shailow wells which tap the fairly shallow water table in
this area. Manure, chemical fertilizer, and some pesticides
are used on these crops, but most are still local cultivars,
fertilizers and pesticides are often used incorrectly, and
traditional management practices are still widely used.
Sericulture is alsc an important activity in these tambonsg
and both raw filament and finished cloth is sold.
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ANNEX IV=-25

Suil and Land Capability Classiflication

Tambon

Soil Classification

Land Capability

Soil Series vreat Sl Groups Upland Crop Paddy
Lahan Ac. Ustifluvents U=-1IIf., |P~- IIE£.
Cm, Typic Ustifluvents U=-1I £, |P-1ITE,
Tm. Typic Ustifluvents u-1I f. P - 1I £,
Sa. Typic Ustifluvents U-IXIId.{p-1IIE£.
Rb. Aeric Tropaquepts U IV fd. |P - II f.
Pm. Vertic Tropaquepts U~ 1V £fd, |P - II £,
Ss. Vertic Tropaquepts u-vVv£. P-1If.
Re-l. her.c Paleaquults U I1I d, |P ~ III s.
Re. Aeric Paleaquults U - III ds.|P - III s.
ud. Aeric Halaquepts U - VI x, P - IV x,
Cy Epiaquic Ustropepts U - Il d, {P -~ III m.
Rn~-1. Aeric Paleaquulis U~-1II s, |{P - IV t.
Kt. Oxic Paleustults U~ III sm.|P =~V t.
Wn. Oxic Paleustults U - III 5. {P -V ts.
Wn-sh. Oxic Paleustults U=-IIIls. |P~V ts,
Yt. Oxic Paleustults U - III ts.jP - V ts.
Bb. Aquic Plinthustults U-Vles, |P -V ts.
Kwang Chon Re-1l. Aeric Paleaguults 8] III 4. |{P -~ III s,
Re. Aeric Paleaquults U - III 4s.|p - 11I s,
Re-h. Aeric Paleaquults U~1IVds. |P -1V 8,
Nn. Aeric Plinthic Paleaquults | U ~ I1I ds.!P - ill s,
Ke. Ox1i- Paleustul: s u IIl sm.JP - V ¢
Pg, Typic Plinthustults U=-VLzts, |P~-VeL.
BbC, Aguic Plinthustults U~-Vles. jp=-VEt,
Nong Kaew Re. Aeric Paleaquults U~ III ds.{p - LIl s,
Ub. Aquic Dystropepts U IV ed, jp -~ IV sm.
On. Plinthaquults U III ds.|P - 1lII s,
Kt. Oxic Paleustults ‘0 - II1 sm.fP -~V t,
Na Muang Ac. Ustifluvents U I £, P-11f£,
Re. Aeric Paleaquults U I1l ds.|P - 11l s.
Re-1l,. Aeric Paleaquults U 111 ds.{P - 1II s.
Ub. Aquic Quartzipsamments U I sd. [P - VY sm,
Kt. Oxic Paleustults 8] 11l sm.|P - V t.
Yt. Uxir. Paleustults u 111 ts, 0B =V r,
Tae Re., Aeric Paleaquults U~ II! ds.|P - IlI s.
Re~1. Aeric Paleaquults U I1I ds.|P - L1I s,
Kt, Cxic Paleustults U - Ill sm.lP -V t.




ANNEX IV-26

Tambon

Soil Classification

Land Capability

Soil Series Great Soil Groups Upland Crop Paddy

Taket Re. Aeric Paleaquults U - III ds.}P - III s,
Re-1. Aeric Paleaquults U - II1 ds.{P - III s,

Kt, Oxic Paleustults U - III sm.|J]P - V t.

Na Thom Ac, Ustifluvents U-1IIf¢, P~ 1XI £,

Ss. Vertic Tropaquepts U-1II f. P - 1II £,
Re-1l. Aeric Paleaquults U-1I11d. |P - III s,
Re. Aeric Paleaquults U - I1II ds.{P - III s.

Pn. Aeric Plinthaquults U~ 1Ivds., [P~ IV t,

Rn, Aeric Paleaquults U - II1 s, {P =~ IV t,

Kt. Oxic Paleustults U - III sm.|]P -V t,

Pp. Typic Plinthustults U~ IV tsm,{P - V t.

Na Ngua Ac. Ustifluvents U-11 £, |P-1If,
Re. Reric Paleaquults U - I1I ds.{p ~ III s.

Pn. Aeric Plinthaquults U=-1Ivds. |P-1V Et,

Tu. Entic Tropaquods U- IV sm, [P~V t,

Kt. Oxic Paleustults U - III sm.|P -V t.

Typic Plinthustults U- 1V tsm.|P -V t,

Pp.
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5. Tambon-Level Data Summary

Figure 22 shows tambon income structures, and Figure
2% gives tambon-level mean data for a number of important
characteristics related to rainfed agricultural production
ir: Project tambons. In interpreting this data, however,
1t should be kept in mind that intra-tambon and even intra-
village variation 1s often very substantial. Some discussion
of this variation 1s offered in the Social Analysis (Annex VII).
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Figure 22, Income $tructures of NERAD Project Tambons. ' -.
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Figure 23. Tambon Level Data Summary

Province Si Sa Ket Nakhon..Phanom Chaiyaphum Roi-Et
amphoe Uthumphon. Ban Na Chat- Phu-
P Phisai Phaeng Wa turat khieo Muang Selaphum
Tambon Taket Tae Na Na Lahan Kwang Nong Na
Thom Ngua Jon Kaew Muang

Sample Size & 8 91(17%) 67(20%) 89(11%) 1l6(10%) 187(12%) 337(13%) Us(12s) 193(5%)

Tamhon Resources

No. of Villages 12 6 9 12 11 16 21 14
No. of Families 530 335 845 1107 1617 2564 1539 1207
Population 3428 2165 5257 7731 11183 17886 8950 8260
Total land area (ha) 2000 992 10800 10240 7520 19760 6560 6240
% Paddy Land 100 100 14 75 42 65 92.5 75
% Flooded Land - - 40 - 18 - - -

% Upland - - - - 40 35 7.5 25
% Upland/Forest - - 46 25 - - - -

Household Land Resources (ha)

Total land size 3.45 3.36 6.10 6.65 5.30 5.30 4.07 3.76
Total land owned 3.45 3.12 4.18 5.25 4.78 4.03 4.06 2.30
Total cultivated land 3.30 3.25 5.82 6.07 5.20 5.20 3.93 3.60
- rainfed paddy 3.28 3.24 4.53 5,52 3.56¢ 4.47 3.88 3.46
- irrigated paddy 0 0 0 0 0.03 0 0 0

- upland fields n.s. n.s. 1.02 0.37 1.37 0.68 0.03 0.11
- orchard land 0.02 n.s. n.s. 0.03 0.12 0 n.s. n.s.
~ garden land 0 n.s. 0 0 0.14 0 n.s. n.s.
- other 0 0 0.26 0.15 n.s. 0.04 n.s. 0.02

Total uncultivated land 0.15 0.11 0.28 0.58 0.09 0.10 0.14 0.l6

Land subject to
flooding 0 0.10 1.89 0.44 0.65 0.04 0.04 0.22

Km. to all-weather road 1.00 3.90 16.10 4,20 0.20 ll.80 0.70 2.20

Farm Land Utilization (ha)

Total Area Planted

in the Wet Season 3.15 3.05 4.05 4.55 2.83 3.80 3.65 3.07
Total Area Planted

in the Dry Season 0.31 0.27 0.09 0.13 0.52 0.17 0.69 0.24

Cuitivated Land
Cropping Index 1.05 1.02 0.71 0.77 0.64 0.76 1.10 0.92
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Province Si Sa Ket Nakhon-Phanom Chaiyaphum Roi-Et
amphoe Uthumphon-  Ban Na Chat- Phu-

P Phisai Phaeng Wa turat khieo Muang Selaphum
™ Taket. Taeo Na Na Lahan Kwang Nong Na
Tambon

Thom Ngua Jon Kaew Muang

Sample Size & % SL(I7%  67(20§ 89(1%) 116(10W 1870R) B7(IXN) 1780124 B3(15W

Household Labor Resources (No.)

Household Size 5.8 6.6 6.5 7.1 5.8 6.1 6.0 6.8
Potential Farm

Labor Force 4.0 4.4 4.1 4.5 4.1 4.1 4.0 4.8
Actual Farm Labor Force 3.8 4.0 3.8 4,1 3.7 3.8 3.6 4.6

No. of Days Off-Farm
Labor 66 82 41 72 65 40 65 91

Rice Cultivation

Area of Rice Planted (ha)3.13 3.05 3.90 4.51 2.22 3.40 3.64 3.13
Area of Rice

Harvested (ha) 2.86 2.73 2.82 3.57 1.25 2.88 3.49 2.81
Rice Yield/Area

Planted (t/ha) 1.30 1.31 0.87 0.65 0.68 1.44 1.35 1,39
Rice Yield/Area

Harvested (t/ha) 1.42 1.46 1.20 0.82 1.21 1.70 1.41 1.55

Type of Rice Planted:
% glutinous local cv. 18,25 24.25 91.88 92,13 4.92 85.16 85.66 72.59

% glutinous RTG cv. 0 0 0 0.53 O 0 0 7.88
% non~-glutinous

local cv. 79.97 70.66 1.84 0.37 69.15 6.65 11.87 12.46
% non-glutinous

RTG cv. 0 4.79 0] 0] 8.53 0 0.15 3.35

Inputs/Area Planted

($/ha)
- fertilizer 28.35 24.62 1.76 5.32 1.73 3.84 12,25 12.36
- hired labor 9.94 8.16 5.82 2,76 9.26 6.31 4.25 7,11
- hired egquipment 0.09 0.00 0.76 0.09 5.51 0.68 0.23 0.27

- other 2.17 0.65 0.69 0.40 2.10 4.94 2,55 0.82

Cash Crop Cultivation

Area planted to cash

crop (ha) 0.33 0.27 0.24 0.17 1.13 0.57 0.70 Q.18
Inputs/Area Planted

($/ha) -

~ fertilizer 85.44 85.96 0.58 11.76 15.32 2.06 75.79 38.84

- hired labor 1.50 2.20 14.86 4.18 34.21 14.16 3.87 6.78

- i.ired equipment 0.00 0.00 0.79 0.00 22.10 1.59 0.16 0.00

~ other 26,32 18.54 3.62 7.04 17.26 4-.59 18,33 15.95
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Province Si Sa Ket Nakhon-Phanom Chaiyaphum Roi-Et
Amphoe Uthumphon- Ban Na Chat- Phu~
Phisai Phaeng __Wa turat khieo Muang Selaphum
Tambon Taket Tae Na Na Lahan Kwang Nong Na
Thom Ngua Jon Kaew Muang
Sample Size & % 91(17% 67/208) €9(118) 116(108%) 18702%) 3370138 17802  193(15%)

Percentage of
Households growing:

- Cassava none none 10.11 4,31 23.53 0.89 none 5.70
- Xenaf none none 13.48 2,59 12.30 34.12 4.49 0.52
- Water Melon 83.52 29.85 1.12 7.76 0.53 none 41,57 1.55
- Beans 27.47 - - 1.72 1.07 - - 1.04
- Corn - - - - 0.53 6.82 - -

~ Other 4.39 1.49 1.12 2.58 1ll1l.76 1.78 3.37 37.82

App. value of livestock _
owned ($) 747.50 597.50 1091.25 1275.25 1076.25 645.00 598.75 702,50

App. value of livestock
purchased (last year)133.75 67.50 117.50 233.75 115.00 128,75 281.25 491.25
App. value of

livestock £old (last
year) 166.98 119.05 229.41 245.11 220.16 197.82 333.22 497.42

Household Credit Utilization

Amount Borrowed in
Past Year ($) 67.57 53.74 59.83 80.78 141.80 107.21 140.31 105.60

Household Income ($)

*Total Net Income 848.45 902.00 688,10 671.20 807.30 808.00 1222.50 959.40
*Net Income/capita 167.75 136.55 109.40 104.80 150.95 147.35 214.75 151,00
Off-Farm Income 200.60 165.30 81.65 149.55 188,00 83.70 189.45 174.10
Net Home Industry
Income 13.25 8.05 2.15 6.85 11.35 0.85 8.40 4.10
Miscellaneous Net
Income 39.75 66.85 44.95 52.20 65,40 37.35 99,15 82.65
*Total Agricultural
Income 612.80 662.95 565.30 467.60 542.30 684.64 925.65 699.55
Net Rice Income 480.65 497.00 384.30 398.80 200.05 541.80 610.80 557.00
Net Cashcrop Income 112.35 92,65 91.65 25.90 252,55 80.25 243.10 72.40
Net Animal Income 44.00 50.90 117.75 81.90 108.70 10l1.75 101.80 105.55

* These figures include deductions for rent, interest, and miscellaneous work expenses.
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Province Si Sa Ket Nakhon-Phanom Chaiyaphum Roi-Et
Amphoe Uthumpohon«~ Ban Na Chat- Phu-
Phisai Phaeng Wa turat khieo Muang Selaphum
Tambon Taket Tae Na Na Lahan Kwang Nong Na
Thom Ngqua Jon Kaew Muang

Sample Size & % 91(17g) &7(20%) &0 16(0W 187(12%) 33703%) 178(12%) 193(15%)

Usuil Source of Assistance for Agricultural Problems (Percent)

No help 41.8 29,9 57.3 48.3 72,7 39.8 36.5 18.7
Headman 28.6 13.4 15.7 23.3 12.8 44.8 18.0 21.8
Kamnan 2.2 - 7.9 5.2 1.1 5.9 2,8 -6
Tambon Extension

Agent 8.8 34.3 1.1 2,6 0.5 - 14.0 36.8
Community Development

Worker 1.1 - - - - - - -
Amphoe Office 17.6 20.9 16.9 12.9 9.6 8.3 22.5 20.2
Teacher - - - - - - - -
Merchant - - - 2.6 - 0.3 2.8 -
Other - 1.5 1.1 5.2 3.2 0.9 3.4 -
RTG Assistance Most Desired by Villagers (% of responses)
Water Availability 23.1 64.3 15.7 87.1 30.7 47.2 36.0 62,7
Electricity 35.2 1.5 1.1 1.7 2.2 19.7 11,2 5.2
New Agri. Technology 0 14.9 33.7 5.2 6.5 1.8 12.9 16.1
Fertilizer 7.7 3.0 4.5 2,6 24,2 8.7 3.9 2,6
Roads . 2.2 13.4 28.1 0y’ 4.8 8.1 5.1 -4.1
Credit 24,2 0 0 0 12.4 l.8 5.1 0
New Crops 0 0 2,2 0 1.6 3.0 7.9 3.6
Crop Disease Control 5.5 0 3.4 0.9 3.8 1.8 3.4 0.5
More Agric. Land 0 0 0 0 0.5 4.5 0.6 3.1
Village Development 0 1.5 2.2 0 2.2 0.6 5.6 0
Education 0 0 0 0 0 0 1.1 0
Medical Help 0 0 1.1 0 0.5 0 0.6 0

Note: Data from NERAD Socio-Economic Survey conducted by Office of Agricultural
Economics, MOAC and PPD/USAID/Thailand.
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V. Technical Feasibility Analysis Agricultural Technolog¥
(See SuppIementaI Annexes for more detailled analysis

a. Background - Current Farming Practices

Although local variation is frequent, the general
farming strategy in Northeast Thailand follows these seasonal
activities: A great number of individual farms have both upland
and paddy fields, so prior to the onset of the rainy season much
of the upland areas are planted to cassava or kenaf. As soon
as rainfall permits, rice seedling nurseries are prepared and
seeded. When seedlings are available, water is sufficient, and
paddies have been prepared by plowing with buffalo, the rice
transplanting process begins on the lowest-lying lands available
that do not have a high probability of crop failure due to
flooding. As the rains continue to increase, transplanting moves
out of the flood plains and low terraces into the middle terraces
to the extent that the rainfall of that season allows. Much of
the land reported as fallow is being held in reserve for rice
should rainfall be sufficient, especially since in wet years
considerable areas of lower paddy are flooded out. After rice
is transplanted labor demands for rice production decrease, and
other farming activities are given primary emphasis, including
additional cassava or other garden or cash crops, livestock
which must graze only on land not planted to crops, fishing,
sericulture, etc. The second labor demand peak for rice produc-
tion comes during the harvest season, during which priority is
¢3ain given to the primary subsistence crop. Especially during
both peak labor periods for rice, problems related to the
increasing scarcity of livestock grazing land and fuelwood are
becoming serious problems in many areas. After a paddy field
is harvested it is usually grazed by livestock, but in a few
areas some farmers are beginning to plant small areas of paddy
fields to a second crop which can produce a crop from residual
soil moisture, sometimes supplemented by a hand-dug shallow well.
Some farmers also plant low-lying flooded land to rice or cash
crops after the flood waters recede. Kenaf 1s usually harvested
and retting begun just before rice harvest, and continued after
rice harvest unless water becomes too scarce. During the dry
season, cropping activities other than cassava harvest are
limited by water availability, and primary emphasis shifts again
to other farming activities such as fishing, woodcutting,
construction, and handicraits. Livestock also require tending
during this period, since the quantity and quality of available
feed and water decreases through the dry season, resulting in
weight loss a:d poor nutrition status of draft animais which
must perform their hardest work at the end of the dry season.
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b, Croppring System Modifications

The present cropping systems utilized under rainfed
conditions in the Northeast can be described as primarily the
monocrcpping of rice, cassava and kenaf during the rainy season.
Rice ic the basic subsistence crop and occupies more than two-
thirds of the crop acreage. Local varieties of cassava and kenaf
occupy the major portion of upland areas were soils are generally
infertile., Corn is grown on more fertile soils, but they
constitute only a very small percentage of upland areas. Peanut
is the majcr food legume grown in the Northeast, while smaller
acreages are planted with mungbean. Areas devoted to some other
crops are also significant. As discussed in the Strategy section,
predominant cropping patterns of a particular area generally
correspond to subregional agro-ecological and agro-economic
zonation, and the local gecmorphological landforms.

Proposed cropping system modifications are, therefore,
presented according to the landforms on which they are potentially
applicable, subject to local verification in each of the sub-
regional zones represented by the sample of NERAD tambons., Land-
form characteristics of Project tambons are shown in Figure V-l.

Flood Plains. The major crop in this area is traditional
long-season cultivars of rice, grown without additional fertili-
zation. The yields are sometimes reduced to near zero due to
flash flooding. To eliminate this problem, the Project will
introduce some newly-released deep water rice cultivars such as
RD 17 and 19. After the rainy season, some farmers grow off-
season rice of high-value vegetable crops with supplementary
irrigation from swamps, rivers or shallow wells. On the other
hand, in some areas water resources are not readily available
for supplementary irrigation, but soil moisture is adequate to
support full growth of short to medium duration crops. In these
areas farmers will be introduced to marketable drought-tolerant
or short-duration filed crops such as peanuts, mungbeans, or sesame
after rice harvesting.

Low Terraces. These areas are also dominated by rice
production, and soil moisture is usually available throughout
the growing stage of rice, even with the cccurrence of a drought.
Therefore, high-yielding rice cultivars which are responsive
to fertilization will be introduced by subsidizing production
inputs for conducting extension trials utilizing thi1s type of
technology. 1In years when the rainy season begins late, a nursery
seed bed will be prepared early by supplementary irrigation from
pit ponds or swamps which have been rehabilitated by the Project
at selected locations 1n some tambons. Many aceas ¢n low terraces
have prolonged residual so1l moisture, and can therefore be planted
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with drought-telerant crops such as watermelon, peanuts, mung-
beans, or sesame to increase utilization of poientially produc-
tive land which is vacant. after rice harvest. Also, mungbeans,
cowpeas, or forage legumes can be planted into rice straw prior
to rice harvesting in order to provide forage for livestock,

or for pods if soil moisture is adeguate.

Middle Terraces. Low rice yields and frequent rice crop
failure due to erratic rainfall are found in these areas, which
relate to the poor water holding capacity and low inherent
fertility of the prevailing sandy soils. In order to reduce the
problem cf low rice yiclds, farmers will be introduced to rice
direct-seeding techniques. Drought-tolerant rice cultivars will
be tested under on-farm conditions before release to farmers.

All rice cultivation practices promoted on middle terraces,
however, should include a moderate amount of nitrogen fertilizer.
Middle terrace areas which remain uncropped 1n 2 to 3 years out
of five due to insufficient water for paady production can be
transformed into relatively more productive utilization by
planting them to field crops. This can be done by planting
either a monocrop of long duration (e.g. peanut, kenaf, or
cassava), or a sequential cropping of two short duration crops
(e.g. sesame-mungbean).

High Terraces. Drought-tolexant crops, predominantly
cassava and kenaf, currently occupy this landscape. Due to
present uncertainties and possible future limitations in the
marketing of these crops, alternative crops ipeanuts, mungbeans,
sesame and cashew or other fruit or tree crops) will be tested
and demonstrated in these areas in order to provide examples of
potential crop diversification and risk avoidance in the event
of a market failure of one particular crop. The remaining
cassava and kenaf will be further improved through the introduc-
tion of new high-yielding cultivars such as kayong 1 cassava
and TSH 30 kenaf. Farmers will also be encouraged to apply scme
fertilizers and use improved cultivation techniques with these
crops. For cassava growers, other short to midium duration
legumes (e.g. peanut) will be introduced for intercropping during
the early rainy season between the rows of relatively slow-
growing cassava. This w:ll help to conserve soil fertilaty and
reduce soil erosion, 1n addition to 1ncreasing net income per
unit area planted to cassava.

Proposed cropping system modifications are summarized
in Figure V-2. The potent:al for implementation of these modL-
fications can be seen by comparing Figure V-3, which indicates
estimated areas of current crops in Project tambons, with
Figure V-4, which gives rough estimates of areas utilizing NERAD
cropping systems modifications 20 years after the beg:nning of
Project implementation.
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Other Farming System Modifications

As discussed in the Strategy section, farming practices
both :n the Northeast gznerally and ir Project tambons, currently
include activities other than annual crep production which are
important :in terms ot both overall farm income and overall labor
utilization. A number of these activities also have considerable
potential for a siygnificant contributicn tc increase farm income
through the utilizaticon of improved techreology. It 1s widely
believed that only through the examination cf the overall farming
system and implementstion of improvements which address key
constraints throughcut +h.is system, wili farm families 1in rainfed
aress of *he Northeast bz able tc generate enough income to begin
to approach nation-wide averages. Therefore, NERAD will also have
a prcgram to imptove the productivity of farm activities other
than annua! cropping, on a selective and phased basis both between
and within Proje~t tambcns, as appropr:ate.

The farm l.vestock system almost always includes at least
1 to 2 buftalo which provide tarm draft power, and a small flock
of native chickens ior meat and eggs. A smaller percentage of
farms also have some cattle, hogs, and. or ducks oxr other types of
poultry, depending on teed and water availab.l ty, capital, etc.

Primary l:mitat:ons fcr the product:on of large animals
(buffalc and cattie) current.y 1nclude d.sease, parasites, and
feed ava:lab:ility Dicease and parasites currently result in
a 30 to 40% mocrtality I young animals in a2dd:tion to occasional
epidemic losses, and the number of livestock officers are
inadequate to address the problem. The Project, therefore, will
provide for better access to disease and parvasite control
services by providing tra.n:ing fcr tambon extension agents and
farmer spec.alists, who will ass.st weter:nary officers in
vaccinst:.ons, dispens:ng drugs for parasite control, etc. The
Project will address the feed availab.iity constraint through
increased crop residue ocutput under the cropping systems modifi-
cation component, and through providing training for extension
agents and spec:alist farmers 1n the use of seading techn:ques
for Hamara (Stylosanthes Hamata) and other forage legumes on
unused lands and,or in public areas. Selected villages will also
have demonst:ations of public lend management for fcrage and
fuelwood production.

Household poultry product:on is greatly limited by
epidemic disesses 'generaliy 90% mortality of young native
chickens), in addition t9 problems related to nutrition,
inbreeding depression, and parasites. Since na%tive poultry are
an 1mportant sovrce Ot potein for family ~onsumption ‘second
only to tish) and elso hzve s ready market and a ccosumer
preference over commerciz! bpreeds, NERAD will introduce .mproved
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cechiiigues ~hich have been demonstrated to be viable in village
pilot projects conducted by tphe research staff of NEROA. Selected
villasger: (apptox. l per viilage) will receive training in vaccina-
ricn echaiques, poultry health, nutrit.on, and upgrading of
potltry {lucks through the .ntroduction ot improved breceder males.
Low-cost vaccinat.ons (fiee to the farmer during initial stages)
are introduced first, resulting in rapid and dramatic decreases

in young burd mortality, tollowed by the introduction of other
improved managemert techniques as farmer interest grows. This
acrivity 1s expected to be popular and wi.ll be phased into tambon
activities beginning early in implementat:ion to stimulate farmer
interest 1n overali NERAD Project activities.

The farm ficshecy system currently involves capture of
native populat:ions of t.sh from virtually all available rivers,
swamps, ponds, etc. Fishipg is an important activity and source
of preote:n for ramily consumption, and alcng with rice production
enjoys special standing 1n Tha:i culture. The present low level
of productiv:ty 1s a result of reliance cn natural stocking in
most cases, 1n ¢ddit.on ro essentially no management other than
controlled fishing in some reservoirs. A substantial amount of
research and a number of pitlot activities have indicated that fish
productiocn :n these water resources can be substantially improved
through stocking and management technigues. Therefore, the
Project will iuclude trsining for ¢pecialist farmers in stocking,
tertilizst:on, planned harvesting, ard other technigues such as
cage producr:on :n surtable locations, according to local
interest in improving fish producticn 1ip either existing or newly-
construcred water resources. Young fry will be used to stock
facilities where predators can be contrclled. In other facilities
an appropriate s.ze of fingerings will be used. Ind:vidual farmers
having access to a suitable water resource will be encouraged
to produce fingerlings for use 1in the Project or for marketing.

It is estimated that 50% ot the 107 ha. of Project water resources
and 130 ha. of existiny water resources can be used for impreved

fish product.on.

The form *ree Crop system currently inpvolves the planting
of a few trees of each ol several types around the hous2 or other
parts of their land hoidinge. Trees cbserved in Project tambons
include mango, annona, banana, papaya, jackfruit, guava, coconut,
tamarind, kapok, leucaena, mulberry, and beamboo. Farmers utilize
native varieties grown from seed and tradit.onal cultivation
practices which do nct include pruning, spraying, Or fertilizer
application, due tc their lack o»f knowledge regarding propagation
and management techniques and the lack of a lczal scurce of improved
plant propagatton mater.al. The farm tzrest product system
currently i1ncludes primarily the gathering ot wood for firewood,
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charceal, crostruction, or cther uses; use of forest lands for
grazing livestock; and thd gathering of w:ld plant products

such es food and cocking and medicinal herbs. These activities
depend uwu tta type snd availability of Lorest zreas and the
availabirlity and cost of substitutes. In Project areas these
lands are vsually either public land or part of thbe official

RTG Forest Reserves. The Project w:11 address key constraints

of these systems, in add:tiov tc the fericulture system discussed
below, by cffering tra2.ning for farmer specraliste :n nursery
stock production, i1n7iuding seedling preoduvct:cn, grafting and
puddirg =t plinting st.-k, and other prepsgat.on, planting and
mansgencnr rechnigues. Initial plant:ing stock, supplies, and
assistance 1n establish:ng 2 nursery farriity will also be
provided. Training 'n tres crop mansgement will also be available
for areac where farmers ar2 interested, ard during the first few
years the Project w:ll purchase some ~f the planting materizls
produced by spec.al.st farmers for use n demonstrat:ion plantings.
A few research/demcrstrations will be established !see section

4, a.,, below) in selzcted villsges, concecning management of
public lends for torage and tuelwoed p:oduction. Project staff
will alsc attempt to ident.ty apprcpriare underutilized land

tor planting of fast-growing trees such as ieucaena, acacia, and
evcalyptus, :ncluding areas around swamps, pcnds, schools,
temples, ot along b&crders or rice field bunds 'n order to meet
current and future needs for fuelwood where suff . cient local
intesest can be generated.

The farm ser.zvulture system currently rnvelves the
longstand:ng Northeast Thailand traed.t:cn of silk produstion,
which is sti1ll precticed by many farm fam:l:es. In Project
areas, ser:culture .: w:dely pract:ced for botb home use and
commerciai product:on :(n twe t:mbons, white some families in
the other tambons practice sericulture, pr:marily for home use.
Most farmers still! use native wvarieties of both mulberry and
silkworms, and traditisnal or :ncovrect product:on techniques
which usually resuit in low levels of si1:x pr2ducr:on. Recent
efforts to stimulate silk product:on i1p cother s¢:eas of the
Northeast have ident:.fied mulberry produ:ticn as a particulaxly
important constraint, due to roor ‘-t difeasze and poor management
techniques. The NERAD Project w.ll addiess key constraints to
sericulture production !r areas where vitl:gexrs have a strong
desire to increase s:ik production oad hsve suffic:ent land
available for muiberry plots, by pict.d 99 training in 1mproved
seryculture techn:ques and mulberry culturs) practices. Root
rot-resistant mulbeiry planting mater:si w 'l be provided and
imcreased by the Lree nurarry etforte dogcusced abeavn. Agsictance
will also be ava.labl!e for covetruoti g amproved s mple silkworm
rearing facilit:es, and . f local denund s cutf.crent introduc+ion
ot & newly developed rytrid s.lkwcrm having the fiher characteris-
tics and hardiness oI native s:lkworme, but w:th substzan*ially
improved productivity, w. ll be phased .ntoc the later stages of
the activity.
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ANNEX V-7

Figure V-1 Land Form Characteristics
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Evtimated ALeu—/(Lul) O Artable Lund Lucated on Ditferent
Types Of Landscapos in the Eight Selected Tambons

Landscape Total
Tanbon Flood Tow Middle liigh Arable
Plain Terrace Terraco Terrace Land
Take" - 8, 100 - - 8,100
Tae - 5,100 - - 5,100
Na Thom 0,500 0,700 4,700 4,000 21,900
Na Ngua - 14,500 10, 100 1,900 30,500
Lahan 7,400 9,500 10, 100 10,400 37,400
Kwang Chon - 33,000 21,000 8, 200 62,200
Nony Kaew - 25, 200 2,800 200 28, 200
Na Muang 1,800 12,700 5,100 600 20, 200
Total 15, 700 lid,buu PSR 25, 400 J 213,600
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Figure V-2 Calendar of Xcdifiel Crepping S.steme
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ANNEX V-9

Figure V-3 Estimated Area&/(rai) Planted to Major Crops in
’ Eight Selected Tambons

Vegetables
+
Tambon Rice Cassava Kenaf High Value Crop Total
Other F:eld Crops

Takut Y, 100 - - 800 b, 900

Lae 5,100 - - 400 5,500

Na ‘l'num 18, 0U0 2,400 1,700 900 23,000 .,

Na Nyuu 24,0600 1,000 300 1,000 31, 500

Lahau L0, 00u 4, 100 2,400 4,700 4o, 200

Kwang Chon 54,000 700 7,500 7,000 64, 200

Nong Kaew 24,000 - 200 5,000 33,200

Na Mudng 20,000 600| - 1,000 21,600

) Total lay, 800 13'400J 12,100 24,800 239,100
smszssssassscdszssocsczsdenzeassadesisusoscnnadie s nomsrs amt s rede cessmns s

1/ The Design Peam tound no published statistics on agriculturul lund use
at the tambon level, The above estimates for rice were based on
‘extrapolation of uaveraye household rice planting reported by farmers
in the houschold survey. Keported data were reduced by 25% which was
suggested as the normal degree of overestimation by farmers. Area in
other crops was estimated primarily from obuervation, from calculations
of survey data.



ANNEX V=10

Figure V-4 Area (rai) Expected to Be Planted with Modified Cropping
Systems by Year 20

Tambon ,
Patterns S Na Na Cahan Kwang | Nong Na Total
Thom Ngua Chon Kaew | Muang
1. Deep water rice - - 2,600 - 3,000 - - 700} 6,300
2. Short duration - - 700 - 700 - - 200 1,600
crop betore
flooding
3. Improved prodn. 700 300 1,5%0u) L, LU /uu] £,BU0] 2,800 600 10,900

of vayeluble/
high value crop

4. Less-care legume| 800| 500{ 1,300f 1,900f 1,700{ 3,300} 2,500} 1,500} 13,500
atter rice '

5. High yielding 14,00012,500( 4,400] 9,300} 4,7U0}16,400[12,000] 6,300| 59,200
rice varieties

6. Field crop 1,600][1,000| 2,600} 3,700{ 3,400} 6,500| 5,000| 2,900{ 26,700
after rice

7. Short duration - - 900( 2,000] 2,000| 4,200 6001} 1,000] 10,700
field crop :

before trans~
planting rice

8. Direct seeded - - 1,900] 4,100{ 4,000f 8,400 1,100 | 2,100f 21,000
rice

9., Drovght tolerant - - 1,400] 3,000] 3,000| 6,300 900! 1,500} 1lo, 100
rice

10. Double cropping - - 1,300 1,800] 3,100f 4,400 500 900} 12,000
of field crops

11. Monocropping of - - 1,300} 1,800] 3,100] 4,400 500 900| 12,000
field crop
(peanuts)

12. Intercropping of - - 700 5001 2,400 200 - 200 4,000
cassava & legume

13. Improved cassava - - 1,000 000} 3, 200 300 - 200 5, 300
Improved kenaf/ - - 1,200 2007 1,700} 5,300, - - 4,400

jute

Total 7,100}4,300|21,800j30,400] 36,700 62,500] 26,500 {19,000 208,300

FTIT S5 RIS I sxbrescrtroscstnsszordexnassbciaous s sanst s EImRsmdISSLESL LR L m S




Estimates of Incremental Economic Costs & Benefits by

Sub-project and Project and Internal Rates of Return

ANNEX VI

a/ Includes estimates cf value of output from

Project evaluation costs are not included.

Econ. Sensitivity Analysis for Total Project

Case

1

Case 2

Case

3

208 )

206 4
208 |
v

’

’

’

+EIRR = 16 .
le .
EIRR = 12 .

EIRR

. not sensitive to

. not sensitive to

extension trials,

the increase in project cost.

the increase in farm costs.

field experiments and demonstration plots.

. is rather sensitive to the decrease in farm productivity.

(B Million)
. Project Cropping Systems Water Resources Farming Systems Project
Year Costs Benefits a/ Costs Benefits Costs Benefits Costs Benefits
Projecy{ HH Total Net Proj.| HH Total Net Proj. HH Total | Net |Proj. HH Total | Net

1l 19.78 0.00 0.00]-19.,78 3.74] 0.04 .06} -3.78 5.88 0.03 0.00 |-5.85 |29.40 0.07 0.00 }-29.47
2 33.19 0.00 0.331-32.86] 17.41) 0.51 0.92]-17.00 9.70 4.98 1.37 }-13.31}60.30 5.49 2,62 +63.17
3 26,30 2.01 5.351-22.96} 20.70| 1.67 4.23}1-18.14 8.20 5.70 4.26 ) -9.64]55.20 9.38 13.84 }-50.74
4 26.78 5.05 13.08}-18.75 9.19] 3.53 9.01} -3.71 8.63 6.25 7.46 1 -7.42]44.60 | 14.83 29,55 }-29.88
S 20.47 8.16 22,00} -6.63 2.60] 5.89] 14.89 6.40 6.73 6.75] 11.36 | -2.12129.80 | 20.80 48,25 } -2.35
6 12.35] 11.27 31.58 7.96 1.22] 7.44] 18.60 9.94 4.43 8.26] 14.31 1.62)18.00 | 26.97 64.49 ] 19.52
7 10.31] 14.38 42.30{ 17.61 1.00} 7.89) 19.59] 10.70 3.89 6.55] 17.07 6.63]15.20 | 28.82 88.96 | 34,94
8 - 18.42 40.22] 21.80 - 8.20} 19.63] 11.43 - 7.60] 19.37 | 11.77 - 34.22 39.22 [ 45.00
9 - 22.46 49.01] 26.55 - 8.20] 19.63} 11.43 - 7.75}] 20.42 ] 12.67 - 38.41 89.06 | 50.65
10 - 26.50 57.80] 31.30 - 8.20} 19.63] 11.43 - 7.901 20.72} 12.82 - 42.60 98.15 | 55.55
11 - 30.54 66.59] 36.05 - 8.20] 19.63} 11.43 - 8.04| 21.02} 12.98 - 46.78 }107.24 | 60.46
12 - 34.58 75.38] 40,80 - 8.20} 19.63] 11.43 - 8.241 21.32 ] 13.08 - 51.02 | 116.33 | 65.31
13 - 38.62 84.17} 45.55 - 8.20] 19.63] 11.43 - 8.24] 21.32} 13.08 - 55.06 | 125,12 ] 70.06
14 - 42,66 92,96} 50.30 - 8.20] 19.63| 11.43 - 8.241 21.32}]13.08 - 59.10 | 133,91 | 74,81
15 - 46.70 |101.75} 55.05 - 8.20] 19.63] 11.43 - 8.24] 21.32 | 13.08 - 63.14 [142.70 | 79.56
1 - 50.74 {110.54} 59.80 - 8.20] 19.63] 11.43 - 8.24] 21.32113.08 - 67.18 }151.49 ]84.31
17 - 54,78 [119.33| 64.55 - 8.20] 19.63} 11.43 - 8.24 ] 21,32} 13.08 - 71.22 {160.28 | 89.06
18 - 58.82 }[128.12} 69,30 - 8.20} 19.63] 11.43 - 8.241] 21.32 ] 13.08 - 75.26 |169.07 | 93.81
19 - 62.86 |136.91] 74.05 - 8.20] 19.63] 11.43 - 8.24} 21.32 ] 13.08 - 79.30 J]177.86 |98.56
20 - 64.93 }141.51| 76.58} ~-3.80} 8.20] 19.63} 15.23 - 6.07} 21.32}19.151-3.80 167.06 |182.46 p19.2C

IRR 19 18 17 18




Estimates of Household Incremental Financial Costs & Benefits

Annex VI-2

by Sub-project and for Project and Benefit-cost Ratios*

Cropping Systems

Water Resources

Farming Systems

Total Project

Project

Year Costs Benefits g/ Costs Benefits Costs Benefits Costs Berelits
Total Net Total Net Total Net Total Net
1 0.00 .00 0.00 0.04 0.00 -0.04 0.03 0.00 -0.03 c.07 0.00 -0.07
2 0.00 0.33 0.33 0.51 0.92 0.41 4.98 1.37 -3.61 5.49 2.62 -2.87
3 2.01 4.78 2,77 l.67 4.21 2.54 5.70 4,26 -1.44 9,38 13.25 3.87
4 5.05 12,12 7.07 3.53 8.95 5.42 6.25 7.46 1.21 14.83 28.53 13.90
5 8.16 19.98 11.82 5.89 14.77 8.88 6.75 11.36 4.61 20.80 46.11 25,31
6 11,27 28.28 17.01 7.44 18.44 11.00 8. 26 14.31 6.05 26.97 61.03 34.06
7 14.38 37.22 22.84 7.89 19.42 11.53 6.55 17.07 10.52 28.82 73.71 44,89
8 18.42 36.25 17.83 8.20 19.46 11.26 7.60 19.37 11,77 34.22 75.08 ac.0¢
9 22.46 44.25 21.79 8.20 19,46 11.26 7.75 20.42 12.67 38.41 84.1 45.72
10 26.50 52,26 25.76 8.20 19.46 11.26 7.90 20.72 12.82 42.60 92.44 49,84
11 30.54 60.26 29.72 8.20 19.46 11.26 8.04 21,02 12.98 46.78 100.7 53,96
12 34.58 68,26 33.68 8.20 19.46 11.26 8.24 21.32 13.08 51.02 109.04 58,02
13 38.62 76.26 37.64 8.20 19.46 11.26 8.24 21.32 13.08 55.06 1i7.04 61,98
14 42.66 84.26 41.60 8.20 19.46 11,26 8.24 21.32 13.08 59.10 125.C4 65.94
15 46.7 92.26 45.56 8.20 19.46 11.26 8.24 21.32 13.08 63.14 133.04 69,90
16 50.74 106. 26 49,52 8.20 19.46 11.26 8.24 21.32 13.08 67.18 141.04 73,86
17 54.78 108.26 53.48 8.20 19.46 11.26 8.24 21,32 13.08 71,22 149.04 77.82
18 58.82 116.26 57.44 8.20 19.46 11.26 8.24 21.32 13.08 75.26 157.c4 §1.78
19 62.86 124.26 61.40 8.20 19.46 11.26 8.24 21.32 13.08 79.30 165.04 85.74
20 64.93 128.58 63.65 8.20 19.46 11.26 6.07 21.32 13.08 67.06 169. 36 87.99

B/C 2.1 2.4 1.9 2.1

* Cost and income streams discounted at 14%

E/ Includes estimated benefits from field experiments, demonstrations and extension trials.

B1l,000/rai.

Gross output




Annex VII

Social Soundness Analysis

See Analysis Supplement




Annex VIII

Administrative Analysis and Arrangements

See Analysis Supplement




DETAILEL: FINANCIA!. TARLES

Technical Assistance Budget
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ANNEX IX-2

A. Technical Assistance Budget
NERAD Project
Expatriate

Long Term 14.8 years
Chief of Party 4.8 years
Agronomist 4.0 years
Training Specialist 2.0 years
Agricultural Cconomist 4,0 years

Short Term 43 months
Training Specialist 6 months
Soils 6 months
Minimum Tillage 6 months
Forage Prod./Util. 6 months
Fisheries 3 months
Animal Nutrition 4 months
Plant Protection 6 months
Animal Disease 3 months
Forestry 3 months

Local 124 months
Administration & Mgt. 6 months
Finance 8 months
Agricultural Engineering 30 months
Cropping Systems 14 months
Training {(non-formal) 18 months
Social Scientist 48 months

Eﬁgatriate Team (Short-Term)

Cost estimate per person month (short-term},estimates based on average
2 month tour

Grant
Salary $3,500
Fringe 17% 600
Workmen's comp. 8.75% 320
Post differential 20% 2 weeks/Z? 180
Sub-total 4,600
Overhead 18% 830

Total -~ grant 5,430 - use $5,400



ANNEX IX-3

Support
. . 2,700
Travel international - $1,350
Travel in-country B500x4 100
Per diem in-country 2,620
Total -+ Suppori. $4,070 ~ use $4,100
Expatriate Team (Long-Term)
Cost estimate per person year (long-term)
Grant
Salary $42,000
Fringe 17% 7,140
Post differential 20% 8,400
Workmen's Comp. 8.75% 4,410
Transportation 3,800
Household effects =-:--- 1,900
2,000 2
Auto —4??—— 1,000
Storage household effects 900
Sub-total 65,750
Overhead 18% 11,840
Total - grant $77,590 - use $78,000
Support
Educational allowance $6,000
Travel 4@2,700 5,400
2
Educational travel 1@2%99- 1,350
RER 4@ 320 600
Housing 18,000 pm 10,800
Temp. p.d (10x$73+20x$29) x432 2,620
In-country transportation 20x500 500
In-country p.d. (302,73)+(60x§29) 5,240
International travel 2x1000 2,000
International per diem 20x75 1,500
Language training 2,000
Total - Support $36,210 - use $36,000
Local Hire Liaison Officers (ex 1I'CVs)
(8 person years)
Grant
Salary, International Travel,
Workmen's Compensation (per year) $25,000
Support

Housing, Per Diem, Local Travel,
local secretary $15,000



ANNEX IX-~4

Technical Assistance Support Equipment

Office
Typewriter 2 @1,000 $ 3,000
Copier 1 @5,000 5,000
Calculator 5 @200 1,000
Household
Pefrigerator 4800 3,200
Dryer 4800 3,200
Stove 4@700 2,800
Air-conditioner .2@600 7,200
Worker 4@700 2,800
Driver 4@700 2,800
Total $§71,000

On-Campus Expenses

Salaries

Campus coordinator 4 $20. 000

Secretary/booker % 9,000
Fringe 4,420
Communications 1,200
Supplies and printing 3,000
Travel, U.S. 600
Per diem, U.S. 800
Travel, international 2,600
Per diem, international 1,500
Recruitment, medical, visa, etc. 2,500
Minor procurement of commodities 1,000
Overhead 25% 10,605
Total §53,010

Technical Assistance - In-country Support {Expatriate team & local experts)

Annual Cost

Personnel 5666<~~7ﬁiﬁ5
Secretary 2@p8,000/mo 9.6 192
Driver 3@§4,000/mo . 7.2 144
Translator-~interpreter 2@g10,000/mo. 12.0 240

Total 28,0 576



B. Administration and Technical Support Budget

Personnel Costs

ANNEX 1X-5

($'000 at 1:B20;

Descriptions

Year

(52

7

Total

Salaries

1.

2,

loﬁ

1l.

12.

Project Director, C-7
official, @ ¥9,500/month

Associate Project
Director, C-6 or C-7
official, @ ¥8,000/month

Field Managers (four
persons), C~6 officials,
@ g7,000/month

Assistant Field Managers
(four persons), *C-5
officials, @ B6,000/month

Technical Back-Stop
Specialists (eight),

Cc-6 officials, @ E7,000/
month, average 1/3 time
first year, 2/3 time 2, 3,
4 years, and 1/2 time 5,

6 and 7 years

Technical Back-Stop
Specialists (eight),

Cc-5 officials, @ B6,000/
month, average 1/3 time
first year, 2/3 time 2, 3,
4 years, and 1/2 time 5,

6 and 7 years

Administrative Officer,
c-4, @ B5,000/month

Finance Officer/
Accountant, C-4,
@ B4,500/month

Publicity Officer, C-4
officer, @ ®4,500/month

Typists (six persons),
Cc-3, @ B3,000/month

Drivers (three persons)
at I Phra, @ 2,500/
month

Drivers at the field
level (fcur persons),
@ §2,000/month

3.6

7.2

11.2

2.05

1.35

(2]
oo

2.25

2.4

4.8

16.8

14.4

22.4

19.2

3.0

10.8

16.8

14.4

22.4

19.2

3.0

10.8

4.5

4.8

4.8

16.8

14.4

22.4

19.2

3.0

2.7

10.8

4.5

4.8

14.4

l6.8

14.4

3.0

2.7

10.8

4.5

4.8

16.8

14.4

16.8

14.4

3.0

2.7

10.8

4.5

4.8

4.8

16.8

14.4

l6.8

14.4

3.0

4.5

4.8

38.5

32.4

109.2

93.6

128.8

110.4

29;'25

18.25

17.55

7c .2

29. 25

3.7

Sub-~Total

60.0

111.8

111.8

111.8

101.4

101.4

101.4

699.6




ANNEX 1X-6

($'000 at 1:§20)

Doncription:

Year

7

Total

Meeting Allowance

1.

NERAD working group
Bangkok, 80 meetings/
man @ E150/man

Project Director's

‘working groups,

L8C meeclnge./man
@ pl150, man

Provincial sub-committees,
(four provinces)

180 meetings/man per
province, @ BE150/man

Other working groups at
provincial level (four
provinces), 150 meetings/
man @ B150/man

Chairman of all the
meel.ings, 100 meetings
@ ¥187.50 per meeting

0.6

1.35

5.4

4.5

0.95

0.6

1.35

5.4

4.5

0.95

0.6

1.35

5.4

4.5

0.95

0.6

1.35

5.4

4.5

0.95

0.6

1.35

5.4

4.5

0.95

0.6

1.35

5.4

4,5

0.95

0.6

1.35

5.4

4.5

9.45

37.8

31.5

6 .65

Sub-Total

12.8

12.8

12.8

12.8

12.8

12.8

89.6

Grand Total

72.8

124.6

124.6

124.6

114.2

114.2

114.2

789.2

*The salaries of the Assistant Field Managers are on the payrolls of the
respective provincial agricultural extension offices.



Administration and Technical Support Budget

Per Diem, Lodging and Housing Allowance

ANNEX IX-7

($'000 at 1:M20i

Description

Year

4

7.

Total

Project Director and
Associate Project Director
@ P300/day for 120 days/
year

Suk ject matter specialists
@ B250/day for 800 days/
year

Field managers, four
persons @ B250/day for
180 days/year

Assistant field managers,
four persons @ B250/day
for 120 days

. Committee members

@ B250/day for 120 days

. Drivers @ B150/day for

800 days

. International travel

Housing Allowance -
Field Managers, C-6
officials {four persons)
@ Bl,500/month*

0.9

5.0

4.5

3.0

1.5

3.0

1.2

1.8

1.8

10.0

9.0

6.0

1.5

6.0

2.4

3.6

1.8

10.0

9.0

6.0

1.5

6.0

2.4

3.6

1.8

10.0

9.0

6.0

1.5

6.0

1.2

3.6

1.8

10.0

1.5

6.0

3.6

1.8

9.0

1.5

6.0

3.6

1.8

10.0

6.0

1.5

6.0

3.6

11.7

65.0

58.5

39.0

1G6.5

39.C

9.6

234

Total

20.9

40.3

40.3

39.1

39.1

39.1

37.9

256.7

* Housing facilities will be provided for project director, associate project
director, and Thal subject-matter specialists at Tha Phra, while junior
officers (including assictant field managers) will be recruited locally,
and thus are not entitled to housing allowance from the government.



ANNEX IX-8

Administration and Techni.al Support Budget

Transportation
($'000 at 1:B20)
Year
C . e
Description 1 2 3 ) 5 6 7 Total
In Country
Air, train and bus fares 10.0 15.0 20.0 15.0 15.0 15.0 15.0 105.0
Transportation of thingsz 2.5 5.0 10.0 lo.0 10.0 10.0 10.0 57.5
Sub~Total 12.5 20.0 30.0 25.0 25.0 25.0} 25.0 162.5
In<ernational
Air fares for regional
seminars, etc. 1.6 3.2 3.2 16 l.6 1.6 - 12.8
Total 14.1 | 23.2| 33.2| 26.6| 26.6| 26.6| 25.0| 175.3




Administration and Technical Support Budget

Operating Expenditures

ANNEX IX-9

($'000 at 1:E20)

Descriptions

Year

Total

70

. Expendable office

supplies

Suppiementary water,
elecrricity and other
sharges at. Tha Phra
Office @ $250/month

Supplementary water,

electricity and other
charges at each field
marager office (four)
@ $50/month

Gasoline, lubrication
and oil for 20 project
vehicles, estimated at
320 litres/month/vehicle
@ $0.5/litre

Maintenance, repair and
parts, estimarted at
$40/month/vehicle for
ye4are ?-4 and $80/month
for years 5-7

Maintenance and repairs
of vffice and equipment

Lab supplies

500

1.5

1.2

19.2

3.75

5.0

3.0

2.4

38.4

9.6

2.5

5.0

5.0

3.0

2.4

38.4

9.6

2.5

10.0

5.0

3.0

2.4

38.4

9.6

2.5

7.5

5.0

3.0

2.4

38 .4

19 2

2.5

7.5

5.0

3.0

2.4

38.4

19.2

5.0

500

3.0

2.4

38.4

19.2

2.5

5'«0

5.0

19.5

15.6

249.6

86.4

15.C

43.75

Total

30.65

65.9

70 .9

68.4

78 .0

75.5

75.5

464.85




Administration and Technical Support Budget

ANNEX 1X~-10

Conttruction = Office Bullding
($'000 at 1:B20)
Year
Description Total
1 2 3 4 5 6 7
1. Cost of coastruction of
orne office building at
Tha Phra NEROA - - —-—- 100 ——— —-——- —— 10C
2. Cost of furnishing
the above building -—- -— -— - 25 -—— - 25
Total - —— - 100 25 - — 125




ANNEX I[X-i1

Administration and Technical Support Budget

Equipment
($'000 at 1l:¥20!}
m —~yr t Year T l
ysoription 1 > 3 2 5 3 5 ota
Vehircle
Four Jeeps @ $10,000 40 - - - - - - 40
15-Seat Microbus, one
@ $13,000 13 - - - - - - 13
pick-ups, 15, 1,500-1,600
ce. @ S$7,500 112 - - - - - - 112
Sub~-Total 165 - - - - - - 165
Office
Typewriter, English/Thai, o
electric, 'three @ $1,730 S5.19 - - - - - - 5.19
Typewriter, Thai, ordi-
nary, five @ $825 4.125 - - - - - - 4,125
Stencil machine, five
@ s1,250 6.25 - - - - - - 6.25
Calculator, machine,
five @ $100 0.5 - - - - - - 0.5
Desks and chairs, 20 sets
@ $100 2 - - - - - - 2
Filing cabinets, 20 sets
@ $75 1.5 - - - - - - 1.5
Electric Fans, 20 sets '
@ $62.5 1.25 - - - - - - 125
Radio~transmitter sets
stationed at project
manager's and field
managers' offices
(5 stations) 10 - - - - - - 10
Safe, one @ $500 0.5 - - - - - - 0.5
Copier @ $3,900 3.9 - - - - - - 35
Research equipment 25 50 10 - 10 5 - 1C0
Sub~-Total 60.125] 50 10 - 10 5 - 135 215
Others - 2.5 - - - - - 2.5
Sub~Total - 2.5 - - - 1 - - 2.5
Grand Tntal 225.2 52.5 10 - 10 5 - 3c2.”




C. EBstimated Budpet for Improved Cropping Systoms
e e (5000 at_1:420)
[N ] LV s
Activity 1 2 A T P S ) 0 7 Total
I. Specialist Farmers
TEA - - “h Ah AN .45 1.9
1.1 Trainiap - 10.05 ] 10.0% - - - 20.10
1.2 Field Excursion |
S.F. - - (AN b7 1.7% ] 1.7% 7
1.3 Transportation I
Within Tambon - 1,75 4uh .Y 3.9 3.5 3.5 19.25
1.4 Wages - 15.1 0.2 0.7 30.2 [30.2 .1 30.2 | 166.10
1.5 Farm Tools
Cost - 5.8 .8 - - - - 11.60
Maintenance - ! .6 .6 0 .0 .6 3.3
1.6 Storage Room - 1.8 3.8 - - - 69.60
IOV [N (VRSO SO R —t
Total - G780 ] B4.95 | 30,60 | 36.50 [ 36.50] 36.50 | 298.85
2. Technical Assistance |
2.1 Training Y - i - - - .5
2.2 Ficld Excursion .7 - . - .7 - - 2.1
2.3 Travel and Per § .
Diem 2.4 ‘ /b1 7.8 7.8 7.8 7.8 49.20
Salary 9.6 § 19.2 1.2 19.2 | 19.2 | 19.2 2.6 | 115.2
Total 13,20 | 27 21,10 27,0 | 27,70 | 27 17.40| 167.0
U SR S S NV SR Y -
3. Tambon ‘Tralning !
Programs 2
Total - | R D) 7.45¢1 11.2 18.0 41
,_~.__.,m_--_.1_-.n_-T_-..“T___-_,_T_
4, Rescarch Field Experi- {
ments :
4.1 Travei and Per ;
Diem for Technleal . !
and Expert !
Personnel. 5.0 2005 21015 18.5 15.85¢1 13.2 - 95.15
|

ANNEX IX-~12




2.

ANNEX IX-13

Co Estdmated Budpet for fmproved Cropping fystems
_ i . ($'000 at 1:420)
Yoar
Actlvity pnﬂ'——_r—’w—""“.”'%-']‘ A 7 | Total
— - oa— . - -r——---—-—-——— --—-—-—"-0-»- .- - e w - I EREREE Y .’ ----- - .
4.2 Graduate Assistants E : !
4.2.1 Travel and ! f
per Diem - = s e g - - 5.10
i
4.2.2 Allowance - - | 1.0 P60 3.0 - - 10.80
4.2.3 Thesls Pre- i
paration - - B .0 .0 - - 1.80
4.3 Land Rent - L1 TR AN N ‘ v.? 3.9 - 30.0
!
4.4 Farm Tools
|
Cost - 9.6 - - - - - 9.6
Maintenance - .9 .h 0 .5 .5 - 2.5
4.5 Fencing - 19.95 - - - - - 19.95
4.6 Production Inputs
4.6.1 Labor - 1.2.9 15.05 8.4 8.15 5.95 - 46.45
4.6.2 Chemicals &
Supplies - 8.0 7.1 .4 H.2 3.9 - 29.05
R el BT B s
Total 5 RO.49 1920 | Wb .2? 40.8 27.5 - 251,00
SRR } S SO SR — R
5. Demonstration Trials ;
5.1 Production Inputs E
5.1.1 Labor - Ponoe {112 L. 8.5 8.5 45,0
5.1.2 Chemicals &
Supplles - - 5.3% 1 10.7 i0.7 8 8 42.75
5.2 Fencing - - J17.8 [ 17.8 - - - 35.60
I
Total - - WML W7 21.9 16.5 16.5 123.35
6. bExtension Trials
6.1 Farm Tools
Cost - - ] 7.6 12.6 16,2 47.40
Mafntenance - - Y} WH 1.6 a 5.50
6.2 Rewards - - - .4 1.6 2.4 4 8.80
6.3 Production inputs - - - .45 13.55 [ 22.8 | 34 73.80
....... T oo - - - - - — - ——— e
Total - - - 20.8 23.17 39.4 56.6 140.50
A DT AU S SR AR NS BRI N




-3 ANNEX IX-14

| S T
N Activity I N 2 D D F" I 7 Total

7. Seed Production

7.1 Production laputs -

Total - -y - - - - 7.7

-—

3,161 3,162 | 2,912 | 20,548

GRAND TOTAL (BAHT) 370 3,505 1 4,087 3,441

202 177 158 158 1471 1,029

iogs meme

GRAND FOTAL ($000) 19 175

e e b g o o

ST

A TR L TR e, eSS



ANNEX 1IX-15

D. Other Faiming System Improvements Budget

($*000 at 1:B20)

Year
Description T > 3 ) 3 3 5 Total
Native Chicken 5.6 10.15 13.4 12.2 5 3 1.75 51,1
Large Animal
Improvement - 23.25 30.5 40.75 }54.15 61.35] 61.35 271.35
Fish Production 11.1 21.2 33.7 33.7 29.4 29.4 29.4 187.9
Sericulture - 5.3 18.25| 18.25 | 9 9 9 68.8
Friuait and Tree
Nursery - 3.2 6.2 3.2 1.2 1.2 1.2 16.2
Total 16.7 63.1 102.05} 108.1 98.75 (103.95(102.7 595,35
Native Chicken Budget
{$'000 at 1:pB20}
Year
Description 1 > 3 2 5 3 o Total
*Farmer Specialist
Training (101
persuns) - 1 2.4 1.2 1.25 - - 5.85
Supplies
(vaccines needles
& cooler) 2.5 2.5 5 5 2.5 2.5 1.25 21.25
Educational
Materials 2.5 2.5 2.5 2.5 - - - 10
Male Birds
(5000 birds) - 2.25 2.25 2.25 75 - - 7.5
village Meetings
#260 @ 500 baht .6 1.9 1.25 1.25 .5 .5 .5 6.5
Total 5.6 10.15 13.4 12.2 5 3 1.7% 51.1

*yillage Volunteers, no wages



Fruit and Tree Nursery Budget

ANNEX IX-16

15'000 at 1:B20)

Year
Description 1 2 3 2 5 3 5 Total
Farmer Specialist
Training - 1.2 1.2 1.2 1.2 1.2 1.2 7.2
Supplies (seedlings
& Equip.) - 2 5 2 - - - 9
Total - 3.2 6.2 3.2 1.2 1.2 1.2 16.2
Sericulture Budget
($'000 at 1:B20)
Year
Total
1 2 3 4 5 6 7
Farmer Specialist,
Training (74
Villagers) - - 4.45 4.45 - - - 8.9
Rearing Rooris - - 1.85 ]1.85 - - - 3.7
Supplies - - 3.7 3.7 3.7 3.7 3.7 18.5
Mulberry Plants - - 2.95 2,95 - - - 5.9
Salary for one
technician - 2.5 2.5 2.5 2.5 2.5 2.5 15
Travel for one
technician - 1 1 1 1 L 1 6
Per diem for one
technician - .8 .8 .8 .8 .8 .8 4.8
Village Meetings - 1 1 1 1 1l 1 6
Total - 5.3 18.25 {18.25 9 9 9 68.8




ANNEX Ix-17

Large Animal Improvement Budget

($'000 at 1:E20)

Year
Description 1 > 3 4 5 5 7 Totoz
Farmer Specialist
Training - 3 - - 3,05 - - 6.05
Suppiies, Vazcines
and Medicine - 10.25} 20.5 30.75 | 41 51.25} 51.25 205
seed (forage) - 3.75} 3.75 3.75 3.75 3.75t 3.75 | 22.5
Wages, Farmer
specialists for
asszisting in
activities - 6.2% 6.25 6.25 1} 6.35 6.35] 6.35 37.8
(hourly wage)
Total - 23,29 30.5 40.75 | 54.15 | 61.35] 61.35 271,35
Fish Production Budget
{$'000 at 1:B20)
Year
Description Total
P 1 2 3 5 6 7 one
Salaries for three
technicians 1.5 9 9 9 9 9 9 58,5
Wages for farmer
specialists - - 3.9 3.9 3.9 3.9 3.9 i9.5
Supplies (fry
& manure) - 7.5 10 10 7.5 7.5 7.5 50
Per Diem 1 2 5 5 5 5 5 28
Travel .5 1.5 4 4 4 4 4 22
Faymer Specialist
Training - 1.2 1.8 1 8 - - - 4.8
Equipment 8.1 - - - - - - 3.1
Total 11.1 21.2 33.7 33.7 29.4] 29.4 29.4 187.9




ANNEX 1X-:8

E. Estimated Budget for Soil and Land
Improvement Demonstrations

1. Land Shaping

(US$1 « B20)

i : Area Per Year (Rai)

; 1 2 3 & 5 6 17 ! Total
» : ‘ : - ' | 1

! Tambon | , ; ! !

! ' ' . §

. Lahan , - 100 ' - 100 100 100 | 100 500
' Kwang Chon ! - 100 100 100 100 100 100 600
. Nong Kaew - 100 1000 100 100 . 100 100 600
i Na Muang ' - 100 100 100 100 100 100 600
: Na Them S - - - - - -

| Ma Ngua po- - - - - - - -

! Takot ' - 100 100 100 100 100 100 600
" Tae ' - 100 100 100 100 100 100 600

- 600 500 600 600 600 600 3,500

Cost Per Year (USS)

Equipment
-~ % Farm Tractors ‘

- 82,500 - - - -~ - 82,500
= 1 Pick-up Truck - 7,500 - - - - - 7,500

Salary

- 1C Supervisor C3
- 1,551 1,551 1,55} 1,551 1,551 1,551 9,306

- 3C Drivers
- 2,637 2,637 2,637 2,637 2,637 2,637 15,822

Per Diem and Lodging

~ Supervisor C3

(130 B/day x 240
days/year) - 1,690 1,690 1,690 1,690 1,690 1,630 10,140

~ 3C Drivers
(3x90x240) - 3,240 3,240 3,240 3,240 3,240 3,240 19,440



ANNEX_:X-19
Land Shaping Budget (Continued)

(USSL - B20)

' Cost Per Year

P2 3 A 5 6 7 Total '

. il :
. BOL ' |
t §

" = 1C Pick-up Truck . :
(25 latre/day x 15 B/ s :
litre x 240 days/litre) -i 4,500 4,500 4,500 4,500 4,500 4,500 27,000I

- 3C Farm Tractor

Others

- Materials Yy
-~ Miscellaneous

b

- Travelling Allowance

23,040 23,040 23,040 23,040 23,040 23,040 138,240

i
'
!
.
1
; {
i
|
)
!
L}

-. 1,000 1,000 1,000' 1,000 1,000 1,000 6,000

TOTAL

1 . . .
~11.27,658 | 37,658 37,658 37,658 37,658 37,658 315,948




2. Land Terracing

ANNEX

iX-20

(US$1 = p20)

Arca Per Ycar (Kal)

1 2 3 4 5 6 Total
Tambon
Lahan - 30 20 - - - 50
Kwang Chon - - - - - - -
Neng Kaew - - - - - - -
Na Muang - 30 - - - - 30
Na Thom - - 10 20 25 - 55
Na Ngua - - 10 20 20 20 70
Takot - - - - - - -
Tae - - - - - - -
- 60 40 40 45 20 205
Cost Per Year (US§)
Lquipment
1 C Farm Tractor - 127,500 - - - - 27,500
i
Salary
-~ 1C Driver
' 879 879 879 879 879 4,395
Per Diem and Lodging
- 1C Draiver
(90 Bsday x 240 days/
year) 1,080 1,080 1,080 1,080 1,080 5,400
POL
- Farm Tractor
7,680 7,680 7,680 7,680 7,680 38,400
Others
~ Miscellaneous ]
1,250
- Travelling Allowance{‘ 250 250 250 250 230 ‘5
TOTAL - 37,389 9,889 9,889 9,889 9,889 76,945




ANNEX 1X-21

3. Compost Demonstration

(US§L = B20)

{ Year
1 ! 2 3 4 i 5 . 6 7 - Total

Compost Subsidy
- Collection residual ' ,

mater2al @ B100/ton. - 4 4 4 4 4 20
-~ Material (manure and

fertilizer) @ B100/

ton. - 4 4 4 4 4 20

40
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ANNEX !X-25

~ (A
S S SO SRS TIERInr U SR S0 ([ 00Ul His iy e e e e
Lt e e e R ety @) @)
2.0.2.1  Supplies % 21,000
& 20021 Supplics S 21,000
2.4.2.% Radio P'rogramming, 83,541
2.4.2.4 Mobile Unit Vehicle __12.600
STL7,141
2.5 Cost_of Teavel
2.5.1 TEA (Ln tambon) (K1, 125/ w0/ 1EA) 122,700
2.9.2  Radio Progrvasere (per odicem) 2,400
2.5.3 Mobile Unit Persouncl (per dicm 9,360

8134, 460

TOTAL $796,961




G. Other Agricultural Suppcrt = Sc-ial Sigpoe.T Services

Per Year
Descriprion centit Total
cELP © Unat L2 | a] s |e |7 |
1. Regular meetings
between civil officials, per diem tor 3 cicials
merchants, and farmers n o
$2.57 For cne :izezing
Official - per diem 15 meeting,} $2.5° per amphur .
for 3 7 amphur meetina! .35 0.7 |3.7 0.7 0.7 {0.7 0.7 50
Member - per diem 50 persons x $5/zerson
and travelling x 8 Tambons x 15 msetings
expenses 30 6 - 4 4 4 4 30
Merchant member -
per diem and
traveliing i0 persons x $2.3, cerson
expenses 1.2 .8+1 .8 .8 .8 .8 .8 6 x 8 Tambons x 30 =eetings
Supplies .1 .1 .1 .1 .1 .1 1 .7
Total 8.35 |5.6 |2.6 |5.6 5.6 }|5.6 |5.6 41,95
2, Circulation of
Newsietter
!10,000 perscns % £.:3/persc
News.etters 840,TC0 .25 30 3¢ 3C 30 30 30 3¢ 210 %X .2 merths x 7 vea:
Stamps 8£0,C00 .01 1.2 1.2 (2.2 ]1.2 1.2 {1.2 {i.2 8.4 10,000 persons x 5.0l/persc
x 12 months x 7 years
Total 31,2 {31.2§32.,2{431,2} 31.2§31.2131.2(|218.4
Grand Total 39.,55(36.3|3¢.8{36.8] 36.8}36.8|36.8]260.35




G.

Other Agricultural Support

- Resource Inventory

ANNEX IX-27

($'000 at 1:B20)

Year
Description Total
1 2 3 4 5 6 7
Weather Data 49.075 4.2 5.875 5.85 5.8 5.8 5.8 82.4
511 Survey and
Land Use
Planning 72.45 - - - - - - 72.45
Soil Testing 3.275 3.55 |3.9.25 2.9 3.45 3.65 4.2 24,95
Total 124.8 7.75 9.8 8.75 9.25 | 9.45 10.0 179.8







a

1. Demonstration and Research Budget

ANNEX_1X

=29

- ($'000 at 1:B20)
‘ ‘ i Year ;

Description Pl 2 3 4 5 6 7 Total

, !
. ] }
i j’alar.es [oY Supervisors and' : | ! i
' 2caject Specialists 3.0y 2.0| 2.0 | 2.0 ! 2.0 2.0 13.0 !
5 Scil Fertilaty Field Evalua-l' ' |
"tron i - 3.7 3.7 | 3.7, 3.7 3.8 19.0
! |

| dnallev-Well Improvement { - 5.51 4.5 - 1 - - 10.0 |
Minimun Tillage i - - | 1020110 - 3.0 |
- |
i Sal:ae Sorl Ameliorarion b= - 8.5 85| 8.5 ! 8.5 | 35.0 |
"rubiiz Land Use Demonstra- ' ! I !
' ron 1.510.3| 9.5 7.85: 7.0 7.8% 45.0
: |
. § .
y rarming Systems Rescarch* P | - - - - , - ‘ -
. 5>cii and Laad Demonsrtra- f ‘ i |
' ticnsk® | l g i
: ' ! . ' I
‘ TOTAL {5 l22 30 23 22 ‘22 . | 125

*Bulreted 1a Administration and Technical Support.
#*Budpet.? in So1l an<i Land Annex.




ANNEX TIX-30

J. Economic Studies

SuEEgrt
$ 000 at 1:p20
i
Year

1 2 3 4 5 6 7 Total
§3}ar1es 7 7 7 8 8 8 45
2 BT 3, 2 PC 5-6
Farmer Record
Eeeeing Fees
(30 farmers/Tambon) 16 16 16 le 16 16 96
B L00/mo
Supplies/Materials
Printing 4 4 4 4 4 4 24
Studies - 20 20 20 20 20 100
Total 27 47 47 48 48 48 265




Evaluation/Monitoring

ANNEX IX-31

000 a’. 1:R20
1l 2 3 4 5 6 7 Total
Evaluation
Mini Evaluations
{4 studies yr.
x $2,500) 10 10 10 - 10 10 - 50
In Depth
Evaluation
(10 person months) 100 100
Consultant
Support 50 50
Sub-Total 10 10 10 150 10 10 - 200
Monitoring
Wages 15 20 20 20 20 20 20 135
Travel - Per Diem 5 13 18 18 18 18 18 108
Equipment/Supplies 5 2 2 2 2 2 2 17
Sub-lotal 25 35 40 40 40 40 40 260
Total 35 45 50 190 50 50 40 460
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L

FAA Sec. 620B. WiLl
security supporting as-
sistance be furnished to -
Avgentina after Septcmber -
30, 1978?

ANNEX X-7



ANWEX X-8

CHECRLIGT OF STATUTORY CRLTERTA

PROJHCT CHECKLIST

A. CGEMERAL CRITERIA FOR PROJE A.  CENERAL CRUTERLA FOR PROUPC_’?

1. EY 79 App. Unmmnered;
FAA Sec. 653(b). Scc,
6344,

(a) Describe how Com-
mittees on Appropri-
atfon of Senate and
Hoase have heen or
will be notified .
concerning the pro-* ;“";}
ject; I

Project listed in Congressional
Prescatation

(b) 45 assistance within

(Operational Year Bud-

Bet) country or interna-
tiona) orpanization al- )
Tocation reported to '
Coapress (or not wore .
than $1 willion over e s
that figure)? )

Yes. C

2. FAA Sce. 611¢a) (D). Prior to Illustrative plans and
Obl“',-'ﬂ lon in vseens of v ost estimatus i
$100,000, will there be (a) feasonably firm cost ef e 3‘
engineering, financial, and Project Paper. * w
other plans necessay Lo carry " 4
out the assistance aunl (b)

a reasonably firwm out imite of
the cost to the mited States
of the assistance?

8
3 FAA Sec, BLLGOCH. 11 far- No further legislative action

ther lepislative werion iy required.

required within reeipicnt

country, vhat is nasin lor

reasonable expect o ion that

such action wil!l e ¢om-

]).l(,‘t('(l in i Lo puermit

orderly aceonplishment of
cpurpose of the assintanee?

4. TAA Sce. PLECR)Y L0y 79 App, All appropriate standards and

Act, See. 101, gy, wiler criteria have been met.

O water~related fang re-

source constvuction, lhas

the project met the stan-

dards and criteria as pur

the Principles and slan-

dards for Ulanning Water

































rrod. $98-308 /ﬂ RN

MINISTRY OF AGRICULTURE AND COOPERATIVES
' Rajadammern Ave,, Bangkok

A s e THAIL g muTioN
Ly ACT l:‘—‘i](
[}
\InE —toe 1 1,
O/FIN © V,
. O/PPD | W
No. AC 0205/ 43ab June 11, 1981 0/EST
. HUD
Mr. Donald D. Cohen, Director 0/RD
U.S. Agency for International Development e O/HPN
2948 Soi Somprasong 3 O/HRT
Bangkok YRG
. .MTY, L
--Dear Mr. Cohen: : o] CORY

For more than a year officers of the Departments of the Minlstry of
Agriculture and Cooperatives have worked closely with consultant teams and USAID
to prepare a project concerned with improvement of rainfed farming in Northeast
Thailand.

As a result of this collaborative effort, a development project
titled ''Northeast Rainfed Agricultural Development' has been prepared. As you
know, this project ig aimed at increasing the income of poor farmers by carrying
out a program of intensification of farming systems in 8 tamboons. Components of
the project include the refinement, demonstration and extension of improved farming
practices; improved soil and water management ; and integration of animal husbandry,
fishery and forestry into farming systems. It is planned to meet the expressed
needs of farmexs for MOAC services.

Having recently completed the joint project technical review, we are
requesting that USAID provide concessional assistance to support this project in
the amount of Us$ 10 million. Of this amount US§ 3.7 million in grant funds and
ys$ 6.3 million in loan funds are estimated to be required. The total project cost
is estimated to be ys$ 16 million in local currency and foreign exchange including
an RIG contribution of Us$ 6 million. :

As you are aware, before entering into any grant or l1oan agreements,
the project and its financing must receive final approval by the Cabinet upon
recommendation of the National Economic and Social Development Board and the
Department of Technical and Economic Cooperation. Also, several issues raised in
the technical review must be resolved and I understand my colleagues are currently
meeting with yours with this in mind.

We trust that both USAID's and the RIG's project approval processes
will be completed in time to sign the agreements pbefore the enad of this fiscal year.

"KEHi08T0:
DUE DATE:
AN ] )

Lo s
IRITIAL: s sl Fhaterng Tha

DATE bl (é N Under - Sctretary of State

for Agriculturc and Cooperatives

Sincerely yours,

Ong-Nawmuwm'




