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PREFACE

_,-Iﬁ respoﬁse to the reqﬁéét of the Government of the Kingdom of
Thailaﬁd,rfheEjdfanése_Govérnﬁent_decided tq_conduct'a Feasibility
Study on the Cqmpreheﬁsive Btorage Facilities Nevelopment Projeét
Phase_.II ‘and entrusted the study . to the Japan International
Cboperation Agency. The J.Y.C.A., sent to Thailand a survey team
headéd_by Mr, K., Aida from Qctober 10_t0.December 9, 1984.

The teaﬁ exchanged 'Views. on the. Project with the officials
- concerned of the Government of the Kingdbm of Thailand and conducted
a field survey in the Prbject area, After the team returned to
Japan, fuffﬁer studigs were made and fhe.present report has been

prepared.

"I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations between

oﬁr two countries.
I wish to express my deep appretiation to the officials
concerned of the Government of the Kingdom of Thailand for their

close cooperation extended to the team,.

June,.1985

Keisuke Arita

- President

Japah International Cooperation Agency
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THE COMPREHENSIVE STORAGE FACILITIES
DEVELOPMENT PROJECT IN THATLAND

_,PHASE I FEASIBILITYWSTUDY

- SUMMARY "AND RECOMMENDATION

T, fSﬁmmary

(Agficultural Production)

1.

Hgfing  the ﬁaét_-ZO yéars, the annual growth of . agricultural

producﬁion,in'Thailand has maintained -a high and stable rate at

about 5% because of the steady prowth of rice harvests and the
'intféﬁuction of a wvariety of cash crops. Exports of agricultural

-products from Thailand also .achieved notable increases in the same

périod.’ﬁ;'

*Rice,uprodﬁdtion'-represents_ approximately 1/10' of Thailand's GNP,

appfoximately 2/5 of the total agricultural productibn.value; and

l/ﬂfof'totél exports. The agricultural production of Thailand has

i becomefdiVerse-through‘the.introduction.of cassava, malze, and other

,jmarkgtabie-crops; Nevertheless, rice is 'still the mainstay of the

national .economy. Approkimately 70% .of . the total.labor force of

'; ]Thai1and,?:15.6fmillion people is engaged in agriculture putting

great,'e@phasis :on rice, ' Thus, rice is the important crop for
Thailénd'in terms of soclal end economic relations with the people

and state.

‘According to a recent announcement made by the Ministry of Agricul-

'_turé-andnC0~oﬁeratives, the: production of paddy in the '1983/1984

crop year was.19.2 million tons, of which breakdown was estimated to
- be_16.5'million;t0ﬁs'for-the major crop and 2,7 million tons for the

ﬂsecbnd-crop.a ﬂccordingﬂto;this-announcement,-exports of rice in

-1 -



1984 were.estimated'af 4.5 million tons, which was.a'sutptieingly._'

high figure.

(Problems'and Countermeasures)

4,

Though rice occupiles “an important positidn‘fbt Thailand as menticﬁed

.above, there are many current problems to be qolved related=tq ;he_'

processing of post-harvest works, marketing, and export of rice;

Parmers’ income has not increase& so much as anticipated Sl did

not propottionate to the increase in ptoduction.;.-

Losses and wastages of rice and high distribution costs remain '
unimproved. In- additlon, foreign- exchange arnings_ have not
proportionetely increased ‘while the- quantltatxve growth of Lice

exports have been substantial. -

In general farmers, who do not’ have the approprlate facilities and-
technology to process or store. their crops used to sell almost all
of their paddv at ‘one time, immediately after harvest. - This. is the
obvious -cause for the. low nmrket price of paddy at the harvest

season.

,Storage facilities are ope ‘of the’ 1mportant elements 4n efficient

_marketlng of agricultural_products. According to a study ‘made by .

the Bank of Thailand in 1979 .the storaoe-capac1ty for agricultural
products in Thailand at that time was’ approximately 14 million tons, .
Out of thls, approximately four million tons were used for, paddy and

milled rice... Most of these storage facilities belong to rice mil]s

.in rice producing areas,

These warehouses 'of'*iice mills' are moetly outmoded‘ faciiitiee
originally built to store paddy and are practically not suitable for

storing milled ‘rice safely for a. 10ng time under the unfavorablee

climatlc conditions in the tropics. ‘Milled. rice easily deteriorates

and is vulnerable to insects damage during storage, consequently,

'considerable storage losses are inev1table under the prevalling

conditions.



_Thé;ﬂsu#vey. made - by the study team verified that the average
"Qﬁaﬁ?ifativeﬂ loss was 3%, In addition the loss due to quality
ideﬁetibration could- be 15%, 1in case milled rice is stored in an

‘substandaxrd warehouse for more than six months without proper care.

In freéeﬁt years, ekports of rice from Thailand ‘have increased

steadily. Howevér,' the present world rice market is becoming a

buyer's market and.ﬁighly quality oriented. . For this reasonm,:it is

‘imperative for Thailand to improve quality of rice for export to

 sustain'its traditional markets and also to deveélop neéw markets.

‘Besides, modernized ship~loading facilities, including efficient
- packing and welghing systems are important for the promotion of rice

-trade.w'-

The basic'-pdlicy' of the Government of Thailand in agricultural

. development - in the past was wmainly based on the quantitative

eXpaﬁsion. However, in the Sixth Five-Year ‘Economic ‘Development
Pléh (1987 to 1991}, the Government of Thailand officially expressed
the-;intentibn-fto enéourage Qualitative"imprqveménﬁ ~as  well,
realizing signifiéance cf 4uality pfoblems .in the recent

intefﬁatiqnal trade, especlally in the rice market,

The final goals are to be an increase of. farmers' income and

-improveﬁent of_quality of products. This can be achieved by real

{PHO

_improvement of . post-harvest systems . regarding -the- processing,

storagé,' transport- and handling of .rice, besides, reduction of

related costs and modernization of facilities.

Activities)

In view of the above, the activities of PW0, which is under the
“administration of the Ministry of Commerce, are of vital importance.

The' PWO's pbjective is "To operate its business to maintain the

!Tquaﬁtiﬁy “and- quality of rice, other agridultural productg, and

“:géhérélrmaterials;-atqan appropriate level and sufficiently meet the

demand of the State and consumers."



10,

'_However, PWO, a public enterprise “which operate

productls.

~neiﬁher. CAs a 1esult;

& -warchouses, does

not have  enough warehouseq in producing ‘areds. of - agribulfural_

It does not -have suffjcient exp01t facilities dn p01tq
its: activit{es ave “limited and the LPWO's

operations, aimed to follow the directinn given bv the Government,

:could not insure- success "and caused heavy deficits.

(Prdject-Objective)'

11.

17,

The objective of this prOJect is the modernization and ekpanqion aof -
the: PHO's storage faciltties under the integrated program at theff
pr1nc1pal- places of production, marketing, and export “of
agricultural products, particularly for rice..'ThE'project'aims at
maklng product procurement, storage,~ and  export . operation more
efficient and evolv1ng variou@ types of business in 1ine with the

national interest. Great beneflt mentioned below can be obtained 

from the Project.

1) Increase of farmers' dincome and improvement of their living

standard

2) Efficient 1mp1ementat10n of a paddv price supporting policy and

rice price stdbilizatloq

3) Promotion of rice export, Laking advantage of high quality.

resulted from a modernized storage 'system. .
4) TImprovement of rice loading efficiency in'ports

5) Reduction of losses and wastages

" (Components of ‘the Project)

Taking acccunt-of important.roie of'rice_markeﬁing-in_the:sbéiety

-and economy. of Thailaﬁ@;-énd aisb_ufgent—ﬁéeds to.be filled in order

to solve various problems aforementioned, thls project should focus
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:@ﬁ{riceiunder the,¢on§rol'ofrPWO;'fAs deSCribedgin_Survey Report
~Phase "I, the target of .rice to -be handled by PHO  would be

450 000 tons.'-Thié-amqunt ls equal to approximately 10% of the rice

to bg trgded in deéstic”and export market in Thailand. Out of thls

;amDUnf“it is:estiméted'that'BS0,000-tons would . be for export and

,rlod;boq-tbns for domestic consumption,

The following deseribes the warehouses needed to be built and

machinery"and Pquiﬁment to be iﬁstalled to. permit PWO to func-
tionally and- economically accowpllsh its publlc enterprlses in line

with its objcctives.
I}I:Proﬁincial Narehoﬁsesgz

-ﬁéﬁsidering ‘the convenient Jlocation to farmers and actual
ﬁéiformance of  the  §W0fs  work, medium size new warehouses
;(5 00df£ons ﬁer..uﬁit)' will -be 'constructed at the principal
places in rice producing areas, i.e. prov1nc1al level storage
"With these warehouses at provincial level, PWO would be able to
}effect  1mpacts_on' increase of farmers' dncome and other

_interest.
2) Regional Warehouses .

Fiﬁé“large ﬁaréhé@ses,(Z0,000 to 30,000 tons per unit) will be
cphstruéted'at the agricultural producte marketing centers of
five reglons, i.e, Central, Lower-Northern, Upper-Northern,

Northeastern, and Southern regions,
(3) Port Warehouses

It is necessary for PWO to trénsport smoothly its rice procured
ini préducing;area'to satisfy a demand. First, the existing
.:stofage facilittes at Rajburana and Nonthaburi, which are in
friﬁer'port, should be modernized and expanded'sofas to facili-

. ‘tate smooth export business. Secondly; to solve cofgestion at



a Iarge glze of. warehOqu and mod

the Bangkok port, which ts a river port, this project includes-
ern rice proca 51ng facilitteq

for export purpose, in the seaport at Laem Chabang.

The follbwing warehoﬁses are planned_atrprovincesg regions:and

port.
WarehOUSe'. N Region Location '*Cagacihf )
—————— . T (Unit: ton):
Provincial Central Suptian Buri £ 5,000
warehouse Chai. Nat 5,000
: Saraburi 5,000
Upper North Chiang Mal 5,000 .
S . Chiang Ral 5,000
Lower North Phitsanulok -5,000
Phichit 5,000
Northeast Udeon - Thani 5,000
: surin 5,000
Uben, Ratcharhani 5,000
Subtotal '7291000_
Regional Central- ’ ' anthaburi -~20;000
warehouse Upper North - ° Lampang . ..20,000
' “Lower Norxth - Wakhon Sawan 30,000
Northeast Hakhon Ratchasima 20,000
South Surat Thani ) 5,000
Subtotal 95,000
Port Laem Chabang 70,000
warehouse : i :
Total warchouse 215,000

capacity projected

(2) Annexed Facilitdies

Grain Processing Facilitles
The ~ installation' of .advancéd 'graih processing fécilities, 
centéring:on,paddy will: improve the;Quaiity of'StoredEgrains*-

‘and contribute to the smooth transaction in the market.



'Grading and Packing TFacilities of Rice for Domestic Sale

‘The grédiné.éndwpackiﬂg facilitiés tolimprovetmilled rice for
 domesgtle sale by, PWO will be . attached to the new regional

.warehouses aﬁd the existing Bukkalo warehouse in Bangkok.

Proceésing'Facilities of Rice for Export

 Pr0cés5ing-faci1ities employing modern technology to upgrade
'fiée'for export will be'cdnstructed in the warehouse bompound
ét the river port and seaport. .Thesé facilities.wuuld give
great benefit.to enhance the value of Thai rice in foreign

markets.

Machinery and equipment to be attached to the warehouses in

each project site are shown below.

Machinery and ' Function and

. Equipment Location Activities
Grain Proéessing . Nakhen Sawan Drying and éleaning
Facilit.ies . Nakhon Ratchasima . "
‘Lampang o
'thding and.Packing RBukkalo Domestic sales,
Facilities {existing warehouse) 90,000 tons. per -year
Reglonal warehouse Domestic sales,

10,000 tons per year
River Port L

- Export Rice Proces-~ Nonthaburd o Exporting quality rice,
sing Facilitles - 40,000 per year
Rajburana Exporting quality rice,
(existing warehouse) 110,000 tons per year
Sea P9££
Laem Chabang Exporting qualiity rice,

200,000 ton per year



(3)

‘Storage Technology‘Iﬁprovement5and Traiuiﬁg;Centér SR

'Modernized facilities - only’ could not b@ fully utili?ed Lf_

approprlate technology wou]d not - be avai]able in timo. herenz

- fore, the Storage Technology’ Training Cente:~1s_neces§aly tg 7

achieve the-objectives-of;the'Pfoject; This training center

will consist of the following sections:

a. Storage control section
b, Quality control section
c. TFnglneering section

d. Training section

A warehouse will be built adjacent to the. Center to perform:
various storage ‘tests., To demonstrate modelni?ed handling
syétem of paddy,_-a-'model installation - will “be _bu1lt -at
Cﬁai Nat, that is locéﬁed in one.of_thé largest area of twé—

cropping of rice,

(Project-IﬁpléheﬁEation Plan)

14,

In implementation of the.Pfoject, the following plan'in three'phaSész

would be recommendable taking every factors 1nv01ved into careful

’ con31deration

fhése 1

.

Cbnstruétioh of Storage Technology Improvement. and Training

Center

2, Construction of Regional Wageﬁpﬁées (65,000 tons)

 Nonthaburi 20,000 tons w/h and relaced facilities

" .Nakhon Sawan ‘ 2050001toné w/h and related facilitieQ
Lam?ang . _10,000 tons w/h and ralated-facilitiés '
Nakhon Ratchasima - 10,000 tons w/h and related facilitiesq

__Surat Thani S 5,000 tons w/h and felated'facilities 3



Phase II

'i;'_Construcfiou of Regional Wérehodsés_(B0,000 tdns)..

: ._Nakhqn' Sawan 10,000 tons w/h
Lampang - 10,000 tons w/h
Nakhon Ratchasima 10,000 tons w/h

- 2. Coﬁstfuction 6E_A11 Provincial Warehouses (S0,0UO tons)

', Phase 111
'1. Construction. _of port warehouses (70,000 tons\ and rice pro-

cessing-facmlities
(Execﬁting Agency)

f15.. PWO is'ﬁhe'exeéutiﬁé(agency'of this project. The managing director
. of PWO will actually be responsible for 1mplement1ng the plans. Of
thesge plans, business related to the. port operations at both river

and seaportszshould.be entrusted to “A Corporation for Shlpplng
Operation to be newly formed and heéded by the'managing director of
PWO. . This- gbfﬁofatibn' should tonsidef"efficiept functioning,
.hﬁrmoﬁy with ‘the private sector, and smooth relations with other

pﬁblic cor?orations.

(Project Costs)

-16, The total~investment.c65ts-{or the project in local and foreign
currencyfate as follows.  The cost is estimated on the basis of
price as-of'December,-l984, when the study was conducted,  The ratio

between local and foreign currencies is 48:52,



1)  Costs of Warehouse and'Related'Facilit{gg

© (Unir:  1.000 Bahts) -

.Foreign Local' o
Currency Currency - Total ..

Iten Warehouge
I. Clvil fork and Provincial 13,208 86,931 120,220 -
building warehouses .. TR S T
Reglonal 12,552 143,862 316,414
warchouses - ) ' o
Port warehiouses 57,480 126,284 183,764
TI. Machines and equip=~ Ptovﬁnciél 15,290 C 1,032 6,322
 ment “Regional 70,965 13,658 84,603
: warchouses R T .
Port warehouses 188,270_' 43,569 231,839 .
Subtotal (I + T1) . 427,835 . 415,336 843,171
Foreign Local A
ltem ~ Gurrency _Currency Total
ITI. Land Aquisition - ~ 15,288 15,288 "
.IV,_Genéral administration . = = _16,863' 16,863
V. Technical fees - 24,468 9,250 - 33,718
Subtotal (I ~ ¥) 452,303 456,737 909,040
VI. Price escalation. 141,656 - 142,834 284,490
YII. Comtingency 59,396 59,958 . 119,354
Total (I - VII) 653,354 659,530 1,312,884
2) Costs of Storage Technology Improvement and Training Center
. Foreign Local
Item - Currency - Curréncy = Total ~
L. Civil work and building 4’6,206- 8,071 54,280
‘1I. Machipery and equipment ‘31,104 - o :31,104
IIT. Design and wanagement 10,745 3,429 14,174
Total 88,058 11,500

- 10 -

99,558
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Total Cost of the Project

: : Foreign - Local _ C
Ttem Currency Currency Total
Warehouse construction ) _-65_3,354 6_59!530 1,312,884 .

and related facilities
_-Stérage Technology SRR _ -

Twprovement and . - 88,058 . 11,500 © 99,558

Training center - . .

Grand Total . 741,412 671,030° 1,412,642
-~ (520) (482) (1002)

 (Financlal and Economic Evaluation)

This evaluation consists of two aspects; financial evaluation from

the standpoint of the PWO's management, and economic evaluation from

'the standpoint of national economy.

Careful studies on financial and economic advantages on the basis of
cost and benefit of. the Project was made taking account. of alterna-

tdves. Particular attention was paid to a port warehouse at the

river port of Nonthaburi and the seaport of Laem Chabang.

Benefit available from the Project would be as follows. These

benefits-were.justified on the basis of quantified merits and their

monetary value.

1) ‘Reduction of storage losses and wastages of rice

'Z)I:Saving of storage cost by runnlng of the PWO s own warehouse in

place of renting private warehouse'

7 3) Proceeds from rent to outsiders by full utilization of storage

 space,dépending_on the seasonable fluctuation of stored prad-

ucts.

4) 'Increése of export earnings by upéraded rice

“The followings are internal rate of .return calculated on the basis

- of anmual cash flow computed from benefit and cost. Alternative I

was made on the presumption that Nonthaburi would be the location



for a river port warehouse while Altelnative TI was made that Laem

Chabang would be the location for ‘the seaport: warehouse.

Fluancial Internal Rate of Retuxn' . .

Alteruooive T 11.0%.
Alternative 11 12,12

Econowie Interna;;§§te”of Return
Alternative I 12.0%
Alternative It 13.1%

{Socio-economic Impact)

18,

19,

The modernization and expansion  of . agricultural. products storage_7
facilities, particularly for rice, by PWO as mentioned above, will_
give a practical and . powerful, ‘support- to the Thai Government in'

facllitatlon of its socio-economic measure%. Especially, PWO would  _

be able to contrlbute the increase of farmers' '1no0me by providing

proper storage space for their crop in their neighborhood

Moreover, PWO would be able to stabilize the price ‘of harvested rice

for farmers tﬁfoﬂghrits efficient straﬁégy'gaking—adﬁéntégéiof.ifs

own'rice storage facilities at the'ptinoipaL'places'in'thé rice

prodocing regions.

By upgradlng of rice for export at. the processing facilities in the

ports with advanced technology and sophlsticated equipment, Thalland '

‘will certainly be able to increase its_forelgn exchauge earnings.

Thailand can also develop hopefully the new foreign markets for Thai
rice, not only maintaining good relation with her traditional

customers,

Price. of agricultural products in producing country is usually low.

Thai vice 1$ not an exception. Consequently; it is hard to induce a

- private- enterprise to invest to the construction of itsloﬁn.étoroge

- 17 -



20.

CIT,

7_fa§ilitiqs-fdr the products. - Apparently there is little incentive
-to the private seéctor to develop the storage of grains in Thailand

:}fqr-the_moment;:

B 6n_a¢count of.éhortage of proper storage facilities in the producing

area, fatmer(é pbwer:in the market is obviously very small, As a

:'resdltA_farmef's financial status remain unimproved and quality of

théir'produCtS'could:hoh improve,

fih view of .. these fact35-this storage project would certainly give
-Lhe socioheconomic impact on- the imprOVLment of farmer's 1ife and

'belterment of marketing syqtemv

" (Conclusion) =

The ~?r¢jg¢t is -juétified by the feasibility study based on the
cérefdlifield Study and evaluation. Considering the urgent neces-

gity, the Project should be taken place as soon as possible,

LIt is adviséble'that the Project should be implemented in accordance
i w1th the integrated approach ‘in separated stages as aforementioned,
”taking account of prlorlty for the national interest as well as the

‘actual managerial function of PWO.
. RECOMMENDATIONS

J B S recommended that the fellowing plan should be taken into

Econsideration_in:the implementation of this project.

_(1).

Recruiting and Training of Personnel

;Tﬁe.reéfuiting and training of capable personnel is the most impor-~

_taht element . in the set-up of the PWO's staff in order to accomplish

fhe who1é Project.

- 13 -
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{(3)

It 1is necessary, therefore,.to begiu with the construotion of the

Storage Technology Improvement “and Training Centel_ as soon  as

possible. This would effect the purposes to qtrengthen petqonnel

power and improve sLorage Lontrol Lechnology

Management and Control

When agricultural products are stored in humid: tmopical ateas,_it is

essential to prevent their 1osses and wabtage during storage. PWO

“should review and strengthen its management qystem 50 that it can

. operate the storage ‘facilities effjc1ent1y ‘and economically after

they are constructed and installed,

The total comstruction period of the project is estimated tdgbefo

years, which is divided into three'stages. it is safe to proceed to

‘the next’ stage only after the facilities completed in: the preceding_

stage are confirmed in full operation.

The port operations for the export of milled rice under this PrOJect.
are. requlred to be efficient enough, paying attention to the adjust~

ment with activities of -private sector. “A Corporat;on for Shipplng
Operation" -should be organized . inﬁependentiy_ ffdm'-PWO; Cand is

expected to manage and operate: such shipping activities.

Cooperation with Other Organizations

In view of the socio-economic relations with national interést; it
is recommended that PWO should take necessary measuves to carryJOUt

the Project 1in close cooperation with other governmental agencies

and resgsearch institutions.

14 -
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CHAPTER 1 TNTRODUCTION
1-1 DBrief HNistory of the Project

- In June, 1982§ the.Govérnmeni oijhailand submitted'to.theﬂcovernh
_ménf_of'Jéﬁaﬁ'a request entitled ”Development'qf_StOrége'Eacilities and
,State'Tréding.Servfées of ‘Agricultural Products". The purpose of the
request: wéé to. seek financlal and ‘technical aqsistance needed for a

national expansion of warehousa facilities.

- 'in'résbonse'to this request, the Governmeht of Japan sent a prelimi-
naty surVEy mission to Thailand in December, 1983, and consulted with the
Public Warehouse Organlzation (hereafter called PWO), as a counterpart
agency, regardlng "the Comprehensive Storage TFacilities Development

Project” for.a feasibility study.

A stud?,team.organized_by Japaﬁ International Cooperation Agency
(héfeaf;er“ballediJICA)'pﬁdértook the Feasibility Study Phase I on the

'prbject éiﬁed-éﬁ;analyziﬁg,ihe current status of agricultural product

.'_'storage_ faciiitiés in Thailand. The study team also ddentified an

integratéd plan to"improﬁe existing problems by using the role and
functlons of PWO _ in'close cooperation with.PWO the field work for the
‘survey was conducted for 45 days between February 15 and March 31, 1984,
and the team subm1tted ”The report on the Feasmbzllty Study Phase T on

the Comprehen51ve Storage Facilities Development Project

‘Based on the difection and .concepts resulting from the Phase 1
study, the Government. of Japan decided to conduct Phase IT study on the
projécé in accordance ﬁith the Minutes of the Meeting on the "Scope of
Work' for the study agréed upon between PWO and JICA on August 30, 1984
in Bangkok Thai1and

i The;Phasé I1. feasibility study was intended to further continue the
" study fﬁf'ﬁlané té ﬁbdernize and'expand storage facilities. In addition,
“to specifically confirm that the proiect could approprlately and economi-

cal]y be executed

_Tﬁe study_was-conducted by the JICA study team in close coopération

with .PWO with two stages, field survey and home office work, from

- 1-1



October 10, 1984 to January 19 1985 In the work, propoaed construction

sites in 18 locations throughout Thailand - were surveyed in detail to

gather and. analyze the necessary data. Using the . darq gathered tn the 

field work, realistic and concrete planning and deqign were conducted_

regarding functional -and economical. wa;ehouses and_.varjous f&bllitieq

which PO would manage and operate thtoughnut"Thailaﬁd.

This report has been compiled as ‘a lesulL of this work and proposes'

a few recommendations to the PWO based on the study results.
1~2  Personnel Concerned

1-2-1 Members of Supervisory Group

Assignment Name S -Positibg

1. Chalrman Mr. Mitsuho MORIMOTO Director, :
: S Purchage. Division,

Operation Department, ‘
‘Food ‘Agency, Ministry of
Agriculture, Fovestry and
Fisheries (MAFF)

2., Facilities Mr. Akira AORI Senior Officetr,
 Purchase Division,.
Operation Department,
Food Agency, MAFF

3. Marketing Mr. Kojiro SEKI  Senior Officer,
: ' ‘Purchase Division,
Operation Department,
Food Agency, MAFY

4, Storage Mr. Toshiro NONOMURA Chief ,
' ' Planning of Feed Industry _
‘Btructure Section, T
"Commercial Feed Division,._
Livestock Industry Bureau,"

MAFE
5. Economic Mr. Toshio FUJINUMA Assistant Manager,
Evaluation : . o lst Division, Loan Department I,
. The Qver seas Economic Cooperation
Fund : ' C



. 1=2-2: Members of_Study Team

1.

Assigament

Name Position
Team Lieader, Mr, Kaichiro AIDA Counselor (Former President)
Expert ‘of o Overseas Merchandise
‘Marketing Inspection Co., Ltd.
S (OMIC)
.SubwLeadcr, " Mr. Makoto YAMADA : Manéger,
Expért of_  S : - - Consultants Dept., OMIC
. Storage .
. Plant - Mr. Isamu YAMAZAKI -~ Sub-Manager,
~Engineer . oo A Consuliante Dept., OMIC
:Ehgfﬁeerrbf Mr. Barunobu YOSHINO Consultants Dept., OMIC
Machinery and e
- Facilities
Architect Mr. Tadahiro SUZUKT Technical Advisor, OMIC
' Foundafibﬁ Mr. Haruhiko NAKAMURA Sanyu Consultants Inc.
cand Civil : -
Engineer
Economic and - Mr, Masami SUGIMOTO Technical Advisor, OMIC
Financial -

Analyét-

S 1=2-3 Couﬂterparts

,br;
Mr.

Mr. Kiangsak Wongpunnawat

“Mr,

Savaraj Sachamarga

'Anéng Termpangpun

Miss Rachénee'Leéwaropnpan
| Hr{ .
g
:Hfg
Mr.

_Hr;f

Mr.

Boonsong Kanchananut

Pinyo Paﬁbmchai

Montri Ratana. -amoon

Vittéya Ratanatawofn
Saran Thitsnantabutr
_Séjabbrn Sﬂngkaw ;

| ;pir,:: b :

. Mr,

Sdmcﬁai.Siéngluecha

Nopadol Sithichai

Vaivoot Din -udofi

‘Managing Direétor, PWO

Assistant Managing Director, PWO

Warehouse Administration
Division Chief, PYWO

Foreign Trade Division Chief, PWO
Ambulatory Sale Unit Chief, PWO.
Warehouse 2_Chief, WO

Warcéhouse 1 Chief, PWO

Warehouse 3 Chief, PWO‘

Research &.Planning.ﬁivision Chief; PWO
Computer Section Chiéf,_PWO

Regional Warehouse Division Chief, PWO

' Warehouée_Busineés Chief, PWO

Economist 4, PWO



1-3  Study Itinerary,;Contedps

Contents of Study

{Place of
i.§tay

. Day of
Days | Date the Week
1 | Oct, 10| Wed.
2 [ 0ct, 11 Thu,
3 | Qet. 12 Fri.
4 Qct, <13 Sat.
5 Oct, 14 Sun.
6 Oct., 15 Mon.
7 | Oct. 16| Tue.
8 Oct, 17 Wed.
9 Qet, 18 Thu.
10 Det. 19 Fri.
11 { Oct. 20| Sat.
12 Oct. 21 Sun,
13 Oct. 22 Mon.
14 2301 Tue.

Oct,

3 man Study Team departs Tokyo
arrives'Bangkok (CXSOI/CX703)

Courtesy call ‘to Japanese Embassy -

JICA, PWO.

Explanation and study of the plan

-of Operation to/with PWO

Study Team Discussion .-
(Selection of plannad sites)

ditto

Re-study of Phase I Survey with PWO-
Regional Investigation N
(Bukkalo, Ranurane)

Selection of planned site,
Study with PWO on the scale and
function of the facillty g

Discussion with-PWD'on'the survey

schedule and execution system.
3 men of the 2nd Study Teanm depart,

Study with PWO on the location of
regional warehouses and storage

capacity

dlttO

Field Invest1gat1on (Nonthaburi)

Study Team Discussion
{on the work schedule)

Study Team Dlscusqion

(Plans of Central Shlpping Complex)

Study with PWO'on Business Operatioﬁ

‘Field Tnvestigation (Noathaburi)

'Study of requ1red storage amount by

prefecture and by district,
Study of treating processes of
export rice and domestic rice,

| Field Investigation (Wonthaburi)

Bangkdk_ 1

'Bangkok

Bangkaok

| ‘Bangkok

-Baugkdk

_Béﬁgkok
.ﬁé?ékok
Baﬁékok
.Baﬁgkok

Bangkok
Baﬁgkok
;Bagg#ok
£Baﬁgkok

Baﬁgkok




Day of

Plaée.of

(Khon Kaen -+ Phltqanlok)

Days _'Daté. the Week “Contents of Study ' Stay
A5 |-0ct. 24 Wed. Study of the Eastern Seéboard Bangkok
: : : Development Program. '
Basic ‘stacking experiment
‘Depth measutrement of Chao Phraya
Rlver (Nonthaburi)
16| Oet. 25| Thu, Visit NESDB Head. Bangkok
: Regional investigation plan
preparation.
17 | Oct. 26| Fri. VVisit Publlc Works and ask for Bangkok
: ‘cooperation.
B331c stacklng experlments.
18 Oct, 27 Sat, Reglqnal Investigatlon Bangkok
(Laem Chabang, Sattahip Map Ta Phut)
19 - Oct. 28| *Sun, 'Study,Teém-Diécussion Bangkok
{Regional ‘Investigation)
20 | Oct. 29| Mon. | Study with PWO on ship loading Bangkok
facilities - .
Regional Imvestigation Nakhon
(Prachin Buri) Ratchasima
21 1 Oct., 30{ Tue, Give interim report to JICA Bangkok
: Bangkok Office .-
Regional Investigation Nakhon
{Nakhon-Ratchasima) Ratchasima
22 Oct,131 Wed.. 'Fihal‘discussion,with PWO on local |Bangkok
: warehouse ‘installation locations
and storage capacity.
Team Leader returns to Japan -
temporarily. Ubon
Regional Investigation (Surin) Ratchathani
23_A.Nov. 1 Thu, Study of Warehouse Facilities and Bangkok
Incidental Facilities,
Regional Investigation Udon Thani
"(Ubon Ratehathani)
24 | Nov. 2 Fri. Study of Warehouse Facilities and Bangkok
: ‘Tncidental TFacilities,
Regiounal Inveetlgatimn Khon Kaen
(Udon Thani)
25 | Nov. 3 Sat., Data Arrangement Bangkok
- o A Regional Investigation (Khon Kaen) | Khon Kaen
26 |Nov. 4 | Sun. | Visiting agricultural product Bangkok
‘display. _ o
Transfer day Phitsanlok




Days

Date

Day of
the Week

_ Contents of Study.

.'Place;of_ :

" Stay.

27

28

29

30

31

37

33

34

35

36

8

Nov, 5

Nov. 6

Nov, 7

Nov. 8

Nov, 9

Nov, 10

Nav,

Nov. 12

Nov.

Nov.
15

Nov.

Nov. 16

1t

13f

Mon.

Tue.

Ved.

Thu.

Fri.

Sat,

Mon.

Tue.
Wed,
Thu .

CFri.

concerned with grain storage

‘Arrangement of data,

Qutline

Preparaticn’of a Progress Report

Discussion with oéopoé*ét PWO

technology development. facilities.
Reglonal Iuvestigation
(Phitsanulok} '

Study ‘of Lhe faeility outline
for grain storage technology
development facilities.

Regional Investigation (lampang)

Atrangement of - facility contents
for grain storage technology
developument facilities.

Regional Iuvestigation (Chiang Rai)

Study of the model warehouse of
grain storage technology: develop—
went facilities,

Regional TInvestigation

(Chiang Mal)

Study of the research content .of
grain storage technology develop-
ment facilities.

Regional Investlgation

(Nakhon Sawan)

Studv Team Discussion
(Preparation of the resultis of
the regional investigation, and
preparation of a progress report)

Arrival of economic appraisal
experks, -

Preparation of ‘a Progress Report
Preparation of a Progress Report
Outline,

Piscussion of the economic

appraisement benefit factors

Preparat*on of a Progress Report
Outllne

Outline

Preparatlon of a Progress Report
Ootline (Surathani) :

Bangkok - -
Lampang
. Baogkok'
Chiang Rai_:'
A Bangkok
Chiang Mai |

Bangkok_ B

Nakhon Sawan.

Bangkok

Banglkok

Bangkak

Bangkok

Bangkok"

Bangkok
Bangkok

" Bangkok
Surathani




Day of .

29

Thu, - .

Compilation,

Regional Investigation of the
Work Supervisor (Nakhon Sawan,
Chainat, Sara Buri)

,D?XF" DeLe Ithe’ Week : Contents of Study ‘Stay
39 'Nov. 17| sat. Fact- finding survey on River .Bangkok
: : S Herboru ' :
40 Nov, 18 Suhf Arrangement of data'. Bengkok.
41| Nov. 19 Mon. SLudy Team Discussion - Bangkok
o - (Preparation of anlish Progrees : o

_ Report) .
42 Noﬁ.-ZO Tue. Study of Facility Coﬁiente. Baﬁgkok
| - ' Interim report to JICA Embassy. o
Regional Investigation Phichit
(Suphan Buri)
43 | Nov. 21| Wed. VPreparation of a Study List for Bangkok
Facility Contents
Regional Investigation
(Phichit, Sara Buri)
44 | Nov. 22| ‘Tue. | Discussion with PWO on Facility Bangkok
Contents, Visit CIPO.
_ Collection of Integrated Data
45 | Nov, 23| Fri, _Diqcussion with PWO on Facility Baﬁgkok
] Contentsg,
Collection of Integrated Data
46:3 Nov, 24] Sat. Study Team Discussion ‘Bangkok
(Benefit factors, Schedule of
Work: Supervision)
Collection of Integrated Data
47 | Nov. 25| Sun. . Survey of Bangkok Harbor Bangkok
: Conditions. Arrival of Work
Supervisor and Team Leader.
. 48 | Nov. 26 Mon. Accompany Work Supervisor on Bangkok
o : visits to PW0O, Embassy, JICA,
Collection of Integrated Data
49 | Nov, 27| Tue. Explanation of work progress to Bangkok
Work Supervisor and study of
Problem-Points
50 | Nov. 28| Wed. |Meeting of PWO, Work Supervisor, Bangkok
' and Study Team. Nakhon Sawan
Preparation of Progress Report
51 | Nov. Study of Progress Report Bangkok

1-7




- Day of
Days | Date the Week
52 | Nov. 30| Fri,
53 Dec. 1 Sat.
54 | Dee. 2 Sun.
55 Dec, 3 Mon.,
56 Dec. 4 Tue.
57 Dec. 5 Wed.
58 | Dec. 6 | ‘Thu.
59. | Dec. 7 | Tri.
60 Dec. 8 Sat.
b1 Dec, 9 Sun.

Conitents of Stu@y  t?_:

Place of '

Stay

Meeting of PO, Work Superviqor,
and. Study Team.

Pleparatlon of Pngrﬂﬁﬁ Report

-Progress Repozt Preparation

Progre%s Repo1t Prepdlation

Final Study and Dlscussion with

PWO on -Preparation of the
Progress Report. -
Plogreqs Report PreparaLlon

Prcsent at diccussions of NEbDB, .

CIpC, PWO.

Progress Report Preparation

'Progress Repor Preparation

Listen to conditions regardlng
Paddy Bank execution: from BAAC
Progress Report Preparation.

Submission of Progress Report.
Reporting of Study Results to
Embassy and JICA.

Arrangement of Study Results.
Preparaticn for return home
Return of Sfudy.Team .
Bangkok + Tokyo (TG740)

_Bangqu

 'Bahgk6k jf

_Baﬁgkok'

Bangkok

_Béﬁgkﬁk

Baﬁgkok

' Baﬁgkok :

Bangkok

‘Bangkok -

1-8
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CHAPTER IT GENERAL VIEW OF PROJECT BACKGROUND
' 2-1 Agriculture of Thailand

.Agr{cultufe isTthe'la:gest and most important sector of the Thai
.economy‘ . From - statistlies of “the -Office of Agricultural Economics,
_:Ministry' of. Agriculrure and Co-operatives, the major. food crops in

1982/83 ‘were  about 38,42 willion tons with a total farm value of
;713505 wmillion baht as détailed below:

Table 2-1

Major Food Crops Production Farm Value
{(millions of tons) (millions of baht)

Paddy. -~ Major crop 14,77 _ 47,422

Second crop 2.10 5,315

Subtotal 16,87 52,737

Cassdva o 17.79 9,071
Maize 3.00 6,035
Mungbean 0.28 1,659
‘Sorghum ' : - 0.23 583
Soybean - D 0,011 - 688
Ground Nuts - 0.14 732 -
Totdl ' 38.42 71,505

The national development programé so.faf have concentrated mainly on
the agriéultufal:sector. Agriculture is a primary source of the national
income, accounting for about 26 percent of total income. In addition,

-employmeut in agriculture involves 15.6 million people or approx1mately
70 percent of the toLal labor population. Agricultural exports accounted
for about 70 percent of the total foreign exahange earnlngs of the

countxy in 1983

During the past 20 years, agricultural output has increased at a
high rdte of about 5 percent per annum compared with an annual worldwide
'agricultural growth rate of only 2,5 to 2.8 percent. Thai agrlculture

'Vhas diversif{ed extensively into ‘many new cash crops in order to satisfy



the domestic and - world demand. Thus, Thailand has become . tho largest'

country in Asia which has contiuuously enjoyed the position of a main net‘

agricultural product exporter during this period.

Thailand's aglicultura]. export lncroased substantially in the two;
In 1960 total exports of all agricultursl products from Bdngkok'u
illion tons and in 1980 the. export .of Lhese producta'

decades.
port was about 2.6 m
reached about 14.5 million tonms inoluding over 4 mi1liou tons of milled

rice.

The income of Thai farﬁers, however; has been limiscd_aod their
living standard is still low. Most farmers wmove their‘Crops to'msfket
1mmediate1y after havvest due to lack of gstorage facilities and to obtain
cash for living expenses. In the Fifth Five-Year National Economic and
Soctal Development Plan (1982 - 1986),_special emphasis has been placed:'

on encouraglng farmers to develop their soc1al and economic ststus.

Thailand has become a major agricultural product exportlng country
in the world. However, presently, the country faces keen competitlon in

the quality oriented international market,

It is generally recognized that unskilled post- harvest prdotices and
distribution shortcomings, particularly lack of storage facilities and
low export product quallty are factors in suppressing farmers income and
national export earnings. Under the Sixth Five-Year National Economic
and Social Development Plan (1987 to 1991), we have been told that the
Government of .Thailsnd will shift 1ts main emphasis of agricultura]~

product deveTopment from quantity to quality.
2-2 Rice Production

In Thailand 8 economic hlstory, rice has - been the plincipdl crop,.
1eading export and mainstay of "the economy. Its role iv farm production
remains prowinent, although new. crops have been developed at an astoni—

shing rate,
Rice now provides roughly one»fifth of the value of Ehailandqs toral

exports as well as accounting for two—fifths of the Lotal value of farm

_ production and one—tenth of the GNP. The regulation of the price of r*ce-
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has become an dmportant task of the Government because the price of rice

hés ‘a m3301 “impact on consumer prices and, indirectly, on non-

=ag1icultura1 good and wages,

E The Minlatry of Agrioulture and Co-operatives predicts that paddy
’ production during 1983/84 (November 83 - October 84) will be 19.2 million
‘tons of “which 16.5 million tonms will come from the major .crop and

2,7 million tons from the second crop. .

 in.fhe'caiender vear of 1984, rice export is expeéted to amount to
4.5 ﬁillibh' tth' from January until November 18, export volume had
already reached 4 0l6. mllljon tons, up from 3,273 million tons in the
. same period of 1983 Also predlcted is that of the 4,48 million tens of
Hexportable rice, ahout 27% will be hlgh guality rlce, 137 medium quality,
17 low quality, 16Z broken rice, 21% par—bolled rice, 4% glutinous rice

and 2% other grades.

In the crop'year of 1983/84, thbﬁgh there was a record production of
19.2 million tons, and the stable export volume of rice had pushed up the
paddy. prlce to 3 000 baht per ton at ex-rice mills.

- The attached illustrat1on of Fig. 2-1 shows ”Rlce Production and its
:Marketable Surplus by Province” on the basls of 3 years average statis-

‘tical data from 1979 to 1981,
23 Distributioﬁ Structure of Rice

‘The channel of trade for agricultural produéts flowing to domestic
_consumers or to export markets can be summarized by the activities of
'traders at three markeL levelq, local farmer's market, assembly wholesale
E‘mmlz(e.t,:-.__and— terminal or Bangkok markets. An illustration of 'Rice

Mérketing Flow" Fig. 2-2 is attached as reference.
1) Local Farmer's Market

.This__ié ﬁhére the éxchange or the transaction of agricultural
proddcts_ occurs 1in prodﬁéing areas, It is the closest to the
farﬁeré, _The size of trade ig not in large quantities., The dealers
here ére mostly middlemen who buy the products from farmers

- directly.
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2) Assembly Wholesale Mafkét

This warket 1is sometimes the Changwat Cent1a1 Market, genern1]y
iocated at a main transpo1tation cente1 of a pxovince ox region.
The dealers in this type of market are melchants who buy the ploduce;

from the local farmer' s markets ‘through middlemen and qell Sto

terminal markets. These merchwnts usually operate..1a1ge scalg
operations in that they have adequate capital resdurces and aléot
trade various other agricultura] products in large quantitieQ.' The
transactions are mostly based on grades and quallty of the products
as' specified by trade market standards.’ Most of them also have
their own godowns or warehouses for storage with. cemented open

spaces. However, those facllltiE% and practlces are qubstandard “and

simple.
3) Terminal Markets or Bangkok Market

These marPets do business with Bangkok metropolltan markets and
foreign markeLs.- They collect products fronx vatious .markets 1n'
_producing areas, and conduct grading :and packing in thedlr- own
-warehouses in. the markets. They  usually éngage in large trans-
actions and 1nf]uepce the buying and Seiling ptices of products.
The operations of - these melchants directly affect :the buSinesﬁ'
‘circle and most of them have 1&1ge scale facilities im Bangkok,
especially in port areas for various operatlcns such as reCelving,

storing, re-grading, packing, fumigation and shipp7ng

Farmers' Paddy Seles Pattern

Farmers generally sell their.suiplus'either tonmiﬁalémén or “ltiner—
aut rice wills. Farmers sell,:as é'very rough avétage;fin the éaée
of the Central region, about two-thirds of their'producﬁion and the

other one-third is used for their food, seed and feed,

Farmers' paddy sales pattern, by month, is shown in the folldwing 
rable: | .



“Pable 2-2 Monphly Percéntagé Distribution of
Paddy Sale by Farmersg

o Rainy Season . Di¥y Season
.MDn?P - Paddy Paddy
January 17.0 -
February 28.9 -

1 March 21.5 -
April 9.7 2.0
May - 5.9 5.6
June 2.7 16.0

1 July’ 1.9 44,3
August. 3.0 25.4
September 2.7 3.1
October 2.1 0.2

| November. 1.6 -

| December 3.1 -

Source: Ministry of Agriculture and Co-operatives

MoSt farmers prefer to sell their paddy at home or directly from

~ paddy fields just after hafvest. This results in an oversupply of
paddy in the peak harvesting season and causes a sharp fall in
- price. _$easonal‘_price fluctuétion of paddy/rice, by month,
‘genéraily'tgnds to.deplineﬁslqwly during November and December when
the f;rst pa@dy flon'to market, and it continues to decline further
1ﬁn§il'about:5pril. The price then rises and continues to rise until
Sép;émbef and October. The price trénd is thus interrelated to the

- farmers' paddy sales volume.
2-4 Marketing Facilities of Rice
2-4~1 Transportation

:__ Ttansportatiﬁn'of rice an§ paddy was generally done_ﬁy cargo boats,
rajl tréins ox t;ﬁcks, -Shipment by cargo boats was popular in the 1960's
because the ﬁgin rice producing areas were predominantly located iﬁ the
Central regibn “and .riced mills wefe situated near the main rivers,
."quadays,wtﬁekroai3tfénspoftatiqn system, including rural road access,
_ﬁaé'ﬁeen sﬁbstaﬁtiallj developed and tran5po;£a§ion of rice has changed
ﬁq'ﬁruck_serqices. ‘E§én tﬁough cost of trucking per unit is higher than

either the waterway or railway systems, transportation by trucks has the
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advantage of vrapild acce°51b111ty from rice mil3q direct to Bangkok ano

port'terminal warehouses, This trend of rice transportation by truck 1s.
expected to continue to prevail

An illustration of the. national transpoxtation network Flgs 23, 2-4

is attached for 1eference.

2-4-2 Rice Mills

Most rice mills are 1ocated in paddy ploducing areas. chotding to
information obtained from the Ninlstry of Agriculture and Co ope1at1vee,
in 1982 the number of mills 1nc1uding rlce mills 1n villages, totaled
app10x1mately 30, 000.. - Of this total, rice mills having ‘a capac1ty of
more than 10 tons per day accounted for “about 6, 000 ' It appears that
there exists a mon-utilized or excess rice mill. capacity In fact,_a
large number of the rice mills at the village level and a proportion of
small scale mills, includiﬁg medium scale rice mills, are actually

out-dated and employ old-fashion machinery.

‘'The milling efficiency of rice ﬁills varies accotding to the size of
the mills and depends on several factors such as. the type.of mi1ling
machine, quality of peddy, and yield of milled.producte; 1t is assumed

“in the Central region that milled output, including botH whole and’ broken
- kernels, welghs between 662 - 692 kgs, or 673 kgs per ton of paddy, or an
averdge_mllllng 'yield of about 67 percent. The cost of rice milllng in
1983 in the Central regioﬁ aVeragESI about Baht 135/mt. paddy. This
figure dincludes cost din -cash and non-cash, - e.g., IMilling 'exoeoses,

equipment and machinery depreciation plus interest on capital.
2-4-3 Storage Facilities

According to a survey conducted by the Bank of Thailand in 1979;:the
total capacity of storage of varlous farm- products in Thailand was about
14.4 million tons. Most of ‘these storage facilities were eubstandard and

simple shelters to protect the commodities from rain or theft
" Rice millere”in‘pdeucing'ereas possess the largest stofege:capacify

of about 4 miliion'tons in terms of paddv'etockpiie. Most of them are

built ‘mainly to store paddy so they are not suitable to qtore milled rice
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.ié@féiy,ﬁﬁdéf;the gevere climatic_conditidns in° the tropics. Further,
'Hﬂé&ffi@ieht:knowledge'of Stdrage technology causes considerable loss.
Insect’, fungus "and rodent damage to the stored products ave estimated to

be “enormous;

_ '_fRecenﬁiy, _hqwever, private sector aptivities in the waréhousing
' fiéid'ﬁppeaf:td—be3gradually-expand1ng parallel with the'export develop-
' _ﬁént"df:hqlk agriéUitural'products. These suppliers build warehouses to
'_haﬁﬁlé“sugar,'maize‘énd cassava chips and pellets in both producing areas
' and-"Shipping':pqrtsf However, it ‘must be noted tﬁat most storage

_facilities'of warelouses for other products remain generally the same.
- 2-4-4 Port Facilities

V-Mosf-of'ﬁhe'Bangkok metrepolitan markets and port facilities remain
unchhﬂgéd’from'the'way they were in the 1960s when rice handled and

eprrtéd amounted to only 1,5 willion tons.

Present warebouse'and shipping facilities in river port of Bangkok

are confirmed to be not only short of capacity but heavily congested.

_ Aééording to a survey conducted by the Bank of Thailand, the total
~ warehouse capacity for rice storage in Bangkok was 826,732 -tons in 1979,
Ofé-this; spaéé. for about 600,000 tons is used for handling overseas
: shipménts; Theré are two types of warehouses: old warehouses, called
f"gddené",”lotated mostly in Satupradit and Rajburana and belonging to
‘rice mills, moét“of which'héve-nOW'moved to rice producing areas. The
' other?'type .arE~ relatively large and new warehouses constructed in
Prapradaeng by rice exportérs to facilitate rice loading at their annexed
wharf--ﬁnto éhips of approximately 6000 to 7000 tons. These places
provide space and facilities for receiving milled rice from producing
--areas and for ﬂdxing.accofding'to the export contract spécifications,

béfore-loading onto the vessel,

-'ThE' warehousingr-operations- are mostly done by manual labor, and
'sinCQ thé'Pott‘pf_Bangkbkiis'located along the Chao Phraya River, loading
rice is liﬁited to about 7,000 tons maximum, Vessels then have to move

“to Ko Sichéng for additional leading of rice from barges.



As exports ol agficultural products rapldly increase and qhipang

style énd*di%tributibn wodes change
facilitles f01 modern bulk storage and loading

y new investments are directed towards
to meet thc raquirement of

handling, For exanple, automatic loading systems with siles for maige,

sugar. and cassava,

On the other hand Eac11itiés for bagged commodities, espegiﬁlly,for

rice, remain the same ag Chey were in the 1960s and . have not- been ren-

ovated. Most of these existing warehouseq ‘and bhipplng facilltles are
_substandard-and.too-old~fash10ned to meet the actual handling requir-

ements of large-scale aﬁd'proper services that are needed today-

To overcome these problems, the Thai Covernment ib presantly making
their utmost effort to -build modern and efficient gea-port facilities in

- the. areas of the eastern -coast under "the Fastern . Seaboard Development
Progranm', 1nc1uding development of urban areas, provi%ion of industrial

estates and export proces51ng of agricultural ploducts._
2-5 . Government Rice Policies

The role of'gdvernment intervention in rice pricing and distribution

can be summarised as follows:

Production Encouragement

 Efforts have been made to help rice farpers receive suffiéiént funds
and obtain necessary production facilitieé at cost in order to iﬂcfease
their yield per rai. and reduce their_cdsts of production. For insfénce,
a sufficient supply of low cost fertilizers, irrigation. investmént

support- and improved'seed are .some examples,

Distribution Policy

| The promotion of rice storage facilities, silos, grain dryers, rice
mills;:transportation and-post—har#est equipment can. Improve the dis-

tribution operation énd,quality for domestic and export markets.
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Price Sﬂppdrt Policy

“'Support for rice prices 1s necessary, and the ueceésity for market
interveﬁtion by the Government is high especially when farm paddy price
is 10W; Thus, the Government acts as a competiter with private traders
_-and _annbunces - and supbo:ts the fixed farm prices of paddy and other
agfiéulturai products. This measure is designed to maintain and suppoert
the price of paddy sold by farmers, sc as not to fall below the level as

determined by the Government.

Consumer Price Stabilization Policy

: étabiliziﬁg the rice price for consumers within the country is also
an important -policy for the Govermment, Due partly to the price support
for paddy, the price of white rice does rise for consumers in rtice
shortage areas and in the Bangkok metropolitan area. Tn view of this
fact. the Government must jimplement a relief policy to lessen the burden

on the low-income populaticn,

Rice Export Control Policy

The control of vice export, export taxes and premiums avre all used
as measures of . the Government te adjust export quantity. One such
ﬁeasure ig to collect a premium when foreign mafket demand is high, or to
iﬁcrease ‘the premium rate graduslly. Another way is that ‘when the
foreign market price declines, the premium is reduced in order to en-
courage an increase in rice eiport. Thus Government manipulation of the

rice -premium has helped to minimize the fluctuation of the rice price.

Government Export Policy

The Government directly intervenes in rice export, especially in
ﬁgbverﬁmeﬁt to-gbVernment contracts, in order to maintain a steady rice
flow to foreign countries when foreign demand is low. This direct
government intervention is also made when the international market price

of rice is low and supply of export rice from traders is not sufficient.



The diqtubution system of ag1icu}ru1al products and - prioe deter—
ally disadvantageous to farmers since prices of nmst
Jkok and by middlemen'

mination is gener

'products are determined by central maxketq in Bang

who have better information on market trends than farmers,

These factors always rvesult In a relatlvely weak bargaining pOWLr
for farmers. :Trade through cooper tiveé ot farmers’ organizations has
been underﬁeveloped and therefore -the majority of farmers stilY trade

through local middlemen.

Therefore, the Government has to increaseuits role and activities in
the market and improve the pricing system and. distribution facilities at

all levels of farmers, retailevsy wholegalers and exporters,
?-6 Recent Activities of PWO
‘The activity objectives_of PO ave described in the Royal Decree as:
"the objectives of the organizatidn_shall be to ensure that quantity,
- quality and prices of rice, and other agricultural products are appro-
priate and that the supply is sufficient to meet the demand of the. State
and the Publich,
The main current activities of PWO are as follows:
1) Participatioﬁ in a rice price support and stabilization prdgraﬁ in
which PWO procured milled rice to create a demand for paddy and help
raise ex-farm paddy prices. Also, release of this rice on the local

markets when consumer prices showed signs of excessive increase,

2) Export of rice either under government to government contracts. or

under directly negotiated contracts.
3) Supply of rice for local consumption under normal commercial terms.

"#) Btorage and distribution of rilce under the low rice-price-prbgfam}
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5) 'Tempdrary storage of paddy and other agricultural commodities for
farmers until prices risey and in the interim provide farmers with

eredit.

6) Procurement of consumer goods essential for public welfare and
selling at fsace value in order to stabilize market prices to

. reasonable levels.

A.recent-significant activity of PWO is a joint venture with the
Bank fbr_ Agrichlture ~and Agriqultural Co—-operatives (hereafter called
BAKC). -This's@heﬁe enables farmers to pledge their paddy to warehouses
provided by PWO. | |

When farmers deliver paddy to the warehouse they can use the ware-
--house recelpt to obtain short-term loans amounting to 80% of the paddy

value, They ‘can sell their paddy when prlcea of paddy ave favorable,

BAAC . first launched this program with the cooperation of PWO to
provide its services in Nakhon Ratchasima and Khon Kaen Provinces in the
198371984 harvest season. In 1984/1985, the project was expanded, and

was named "Paddy Bank". Tt spread into the following 20 provinces:

Nakhon Ratchasima, Khon Kaen, Udon Thani, Ubon Ratchathani,
 Surin, Phitsanulok, Sukhohthai, Phichit, Makhon Sawan,
Kamphaeng Phet, Uthai Thani, Uttaradit, Chiang Mai,
| Chiang Rai, Payao, Ayutthaya, Anthong, Prachin Buri,
Nakhon Nayok, Suphan Buri.

 Due to the lack of warehouse facilities, PWO picked only 13 prov-
L inces to providé warehouses out of the above 20 provinces, Most
warehouses in the 13 provinces used in this scheme were rented from the

private sector,

For the coming crop season, 1984/85 year, BAAC decided to make HM,
.hv King‘s:birthday (December 5, 1984), as a starting day to begin this
year's "Paddv Bank Project," and is prepared to provide 1, 000 million

. baht or more if farmers prove to be interested in the project.
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_ GBAPTER TII ACTUAL CONDITION OF RICE STORAGK AND TMPROVEMENT MEASURES

This- chapter describen the actual condition of milled rice storage
:baqed on- the survey made by the study team in various parts of Thailand
'and its observations of actual warehouse conditions, The chapter also
‘makes suggestions regdrding warehouse fac1lities to be modernized and
expanded by PWO., '

31 Riee étorage Mode'

Generally, rice 1s stored in the form of paddy. It is far safer to
gtore rice in the form of paddy than to store in the form of milled rice.
This ‘can be readtly understand when one thinks that milled rice is a
processed starchy product to ‘be sold as food; compared with paddy grains
_whioh is in the natural form of living matter protected by a rice bran

.'layor and husk

_ In Théilend and in most other countries of Southeast Asia which
prcdcce rice, padd§ sold by farmers is usually collected and stored in
warchouses owned by rice mills and .then, rice millers process paddy
accdrding to their sales schedules, They usually ship milled rice
without stbring.it further, Milled rice from various places of Thailand
is generally collected in warechouses in Bangkok, which are mostly owned
by rice traders {(mainly exporters), and is mixed and graded for sale. It

is then shipped to consumers in Bangkok or to export.

_ As long as rice moves smoothly through these marketing channels, it
does not have to be-stored in warehouses for a long period of time,
However,_on account of the following reasons, milled rice is sometimes

stored in warehouses for a longer period.

(a) Seasonal Milling Operation

Generally, rice mills eommenee ndiling rice around December when
-;rice harvest starts and usually ends 1n May of the following year.
This. 1s. the ugual pattern in one-crop harvestjng area. In Thailand,
‘unless the rice mills have a very large rice collecting capacity or
the' mills are located in twc*crop areas, milling operation is
_actually suspended when paddy supply 1s ceased, Under these

”circumstances, 1t is estlmated that about two million tons of milled
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rice is atored at many kéypoints' of production, wmarketing ~aud .

export, throughout Thailand,

(b} Export

ThrOugh exporter é warehOuses located in Bangkok alea,_approximately
300 000 tons of rice, on AvVerage, is exporred per month regularly;
%ometlmes, export of rice in a monﬁh yeaches more than 500 000 tonq.
Exporters normally collect 1ice .qystematicaly from rice mills.
affiliated with them for shipment according to thelr. plﬂHQ. How—'
ever, stocks of milled rice in port warehouses, increases when the.

export market becomes weak,

{¢) Milled Rice Storage for Speculation

" Many me1chants store milled rice for a ]ong time in rice producing
towns and  in Bangkaok duriug the process' of marketing for
speculation. They do not have proper space of storage, but utlJlZE
living spaces, etc. Tndividual storage amounts_are small; however,
the number of theée merchants is large, and the volume of stored

miiled rice is not negligible.
{d} Transportation

As many as five million tons or more of rice is brought into Bangkok
from rice producing areas per year, and the bulk of. thls mostly
depends on larpe trucks for trénspbrtatlon. These trucks.&re also
used to cafty other agricultural products 1nc1uding malze :and
cassava pellets exceeding ten million tons from various producing
areas to Bangkok. If no'proﬁer transportation afraﬁgements afe.made
during the peak transportation pericd, a coﬁsideréhly large volume
of milled rice is stored in warehouses in prodﬁéing areas for faitiy

long period of time.
3-2 Actual Condition .of Warehouses

For the most part, milled rice is stored by rice mills in producing

areas, and exporter warehouses in port. (Refer to Phase 1 for details.)

Warehouses Owned by'Rice Mills

“The warchouses owned by rice miils-wéfé origiha1ly bullt to store

paddy and have ho facilities for storing milled rice safely for a
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~ long - time in the tropics where both temperature and humidity are
high.

Port Warehouses Owned by Exporters

. The'transferred_milled rice is'remgraded in the port warehouses in
accqrdance with cantract standarde and load rice onto vesséls.. Even
rthougﬁ new warehouses have recently been built with structural
iﬁproﬁements, basically, the bulk of these port warehouses are not
zéuiﬁable‘fop-ldﬁg term storage of milled rice. The common points of

these warehouses are as follows:
a. Lack of function of temperature and humidity control.

b. Space in warchouses are also used for mixing, grading, packing,

and other work in addition to storage.

c¢. Hardly any preventive work is performed tc eliminate inmsects in
storage, and insect extermination is wusually conducted after

damage 1is seriously found,

d. Mardly any consideration is given to insulate heat in the areas
of rodfs, walls,xetc., and construction materials are generally

- simple,

e, No pfoperrprocessing facilities, such as cleaning and grading,
exist for farm products and mostly performed by using manual

labors.

These sifﬁations apply not enly to warchouses owned by vice mills

and exporters, but also to warehouses owned by PWO,
3-3 ﬁillgd Rice Storage Conditicns
Requirement of the storage conditions of milled rice are as follows:

"a. Milled riece should be sufficiently dried in order to prevent

deterioration,
b. ﬁice_should be well milled, and rice bran should be thoroughly
Vremdvédg Quality deteriorates quickly if willing is not

adequate and rice bran is attached to the grain,
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c. Rice should be bagged securely. Bag breakage  sliould not oeccur

easily,

d. Rice is divided into lots according to its kind and grade, and

lots are well separated.
e. Thorough pfevention control in storage on insects.

i. There should be control of the internal, env1ronment of the
warehouses to keep the tempexature and humidity as low as

possible and to minimize their difference in one day.

The actual storage condition in Thailand is described below in the

sequence of the foregoing conditions.

a. The moisture content of milled rice is 12.0 to- 13.0%. Most of.
tbe maior ‘rice crop 1s ‘dried to 12. 2%. However, the second
rice crop harvested during the rainy season tends to have a

moisture content 0.5 to 1,0% higher on average.

b. Milled rice has a large variety in grades. The more white the

rice, the higher the milled rice grade,
¢. Packaging was generally satisfactory.
d. Lot storage was also satisfactory.

e. Insect extermination was conducted (fumigatlon by methyl-

bromide) after insects were serlouely found.

f. Mechanical control of the environment inside warehouses  1is
extremely rare, Where . warehouses have facilities, such

facilities are'simple with véry little effect.
3-4 Losses During Storage

The loss of milled rice during its storage differs quant:tatively
and qualitatively by wvarious’ factors, such asg moisture ‘content and

milling degree of stored rlce, internal condltion of wareh0use, storage

_perlod, and conrrol measure against ingects etc.'
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_ Loss. of milled - rice during storage is divided into quantitative

- logses, which can be measured directly, and qualitative losses, which are
de;ermined as QCOndmic deﬁreciation. Quantitative iosses are malnly a

reduction in weight of ecological substances by respiration or stored

. exrops _and.'damage' from storage insects._ OQualitative losses are a
depreciation in' quantity <caused by quality deterioration during the

_storage perlod. TIn any event, these quantitative and qualitative losses

are_interfelated and cannot be evaluated independently.
The followihg 1s the main loss phenomena that occurs during storage:
a. Reduction in weight by energy consumption due to respiration

The respiration amount of milled rice is relatively small, and

the loss quantity from it is not much excessive,
b. Reduction in weight due to damage by insect

Quantitative losses from this damage by insect during storage
are relatively large. Qualitative depreciation is also large.
For milled rice, multiplication of warehouse insects two or
three months after milling is small, However, after this
period, insects increase geometrically and losses dincrease

proportionately.

These factors are common with other farm products. Damage is

“particularly large with maize because insects quickly multiply.

The volume of loss which PWO has suffered during the storage of
milled rice in warehouses is stated in the Project Request submitted to
Ithe: Japanese -government by the Thailand government in June of 1982,
Aééordihg to the Project Request, 3% of milled rice stored- for over
6 months in PWO warehouses under management conditions at that time was
lost due to biological factors. These factors include insects, rats,
birds, mdld_and microorganisms.. 20% of the milled rice depreciates in

value due to quality deterioration.

There is 1little reliable data on the loss cf the volume of milled
rice during storage in the tropical regions of rthe world. Although it is
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a very important pxoblem, no consensus has becn reached for the loss

assessment, In fact, the extent of loss may vaxv considerably depending

upon the type of milled rice, properties (water contents, extent of rice
hran attached), season of storage (dry season, rainy’ seagon, etg;),
conditions of storége {warehouse conditiong) aund “control measures

(control of insects, heat, humidity and others).

The survey team conducted on extensive survey of the local areas,
mainly in order to identify the various ways in which the volume of 1oss

was suffered by PWO.

The main causes of the loss which PWO suffers during the storage of

milled rice are as follows:

1) The warehéuses leased By PWO for the stbrage of milled rice are
mostly built to store paddy and, therefore, are not fune-~
tionally suitable for the long-term sforage -6f ‘milled rice.
For example, mest of the warehouses have zinc-1lon plated roofs
exposed to the sun, and their floers are directly adjacent to
the ground and only the husks of paddy are usually placed to

prevent humidity.

2) Warehouses are poorly mandged, For example, the principle of
"first-in — first-out" is loosely observed in the operation of
a warehouse, The rice may 1In turn incur substantial damage

from insects and déterioration of quality.

3) Mgasures for protecting milled rice such as insect control,

heat and humidity are rarely applied.

In short, the considerable loss of milled tice has been caused by

the poor design and loose management of warehouses.

The findings of the survey on the loss of milled rice 1in the

warehouses leased by PWO are as follows:
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Loss of weight Damage by insects,birds, Depreciation
by resplration microorganisms and other of assets

(%) " biological factors (%) (%)
-3 months 0.1 0.5 : -
6 months 0.3 = ' 2.7 15
.S.months- - 0.4 5.0 20
12 months 0.5 10,0 . 25

1) The percentage of weight loss during storage is higher in a

warehouse with fluctuating temperatures.

- 2) The highest percentage of loss is caused by insects. This
tends to increase geometrically unless protective measures for

. controlling insects are effectively taken.

3) 1The depreciation of assets ig attributed to the deterioration
of  quality, iné]uding additional expenses for remilling and

other processes,

These survey data figures were obtained by a site survey conducted
at warehouses leased by PWO, including an interview with a number of
.godéﬁn :keeﬁérs. The increase of loss after 6 months in storage is
possibly attributed_to the poor conditions of warehoﬁses_in the rainy
'éeésong in ﬁarticular the dncrease of insects. Most of the entire volume
of loss was found in those warehouses leased by PWO which were poorly
operated and managed. By contrast, the volume of loss in better
étructured and controlled private warehouses is estimated te be less than

half of the figures indicated above.

Ideally, the volume of loss should be reduced to zero. It is,
however, difficult to anticipate a complete improvement in warehouses in
the tropical.climéte of Thailand unless they are equipped with wmodern

air-conditioned facilities.

_Tﬁe watehouse.fop this project would be designed to  regulate the
heat of ;he'sqn by insulating materials, and to control temperature and
humiditf‘by}openiﬁg dobrs.and windows as much as possible., It will be
possible to anticipate considerable improvements in storage efficiency by
:utiliiing-this design and the possible reduction in loss of volume is

conservatively estimated to be 50%.

3-7



3-5 Suggestions ‘and Recommendations on Modernization and Expansion of

PWO Warehouse Facilltles and' on Uarehouse Opcration

Farmers sell paddy immediately. after harvest, Thls 1s due to

aconomic reasons as well as because farms do not have sultable storage

sheds. A large awount of paddy {s sold in the market in a short peried

of time after harvest, causing the price of paddy to tumble, thus
decreasing the éarning'power of farmers. The most jmportant goal of
PWO is to own warehouses in producing areas jin order to' secure and
improve income for farmers. This can be implemented by the following:

1y Price control by arcificially ecrdating demand in the market by

puying milled rice.

7} Cooperation between PWO and BAAC by purcha51ng paddy; etc,, and

by offering warehouse spaces and services.

The concept of warehouse opefation by PWO basically'differs from

that of private warehouse operators as follows:

1, Operation by private operators 1is the short-term operation of
inventory aimed at an efficient turnover, whereas FPWO aims for
longwtérm storage of inventory in order to stabilize the rice

price,

2. Private operators always pursuit their business in purchasing
and selling advantages. However, PHO  should perform its
business affairs fairly and equally under its-pblitical roles
and functions. In this sense, the private sector operates as
economically as pbssible, and - aims at achieving enterprise
profits; whereas PWO operates in the.interests of the public,

as an implementing organization of government policies.

With such a béckground; PWO is required to manage.rice storage in a
larger quantity and for a louger period of time compared with the private
. sector. It is also eXpected to actively and extensivelj intervene in the
market throughout Thailand, particularly when the paddy price lowers ox

when exporrs weaken,



. Neveftheless,_the loss quantity will be large if milled rice is
' _stored-EOr-a long time as mentioned above, and PWO will be burdened with
a_iatgé business handicép. This project aims at permitting PWO to build
and expand modetp wérehouses and auxiliary facilities, and to conduct its
business safely and ééonomically in ~ rice operation as a policy

implementation organization,

The following concept 1s recommended in the modernization and

expansion ol warchouse facilitles by PWO,

a. - Considering the character of the business operation of PWO,
warehouses shbuld be built at the province level of the main
rice producing areas in order to engage in activities closest
to the farm level and to contribute to improving the income of

farmers.

b. Warehouses at the regional level should be built with
éppropriaté accommodation capacities, This would stabilize the
rice price and allow PWO, as an eﬁterprise under the admini-
stration  of the ' Ministry of Commerce, to control rice

distribution and to manipulate the vrice price,

c. ~ Warehouses at export ports should be further modernized and

expanded, This would ensure smooth shipment of exporting rice.

d, These warehouses should have functiomal mechanical facilities
for warehouse operations, as well as processing equipment to
prepare paddy and other agricultural products for sale in the
domestic market. In addition, warehouses in ports should have
re-grading equipment to process a high quality of export rice

which would enhance Thailand's reputation in foreign countries.

e. Ih addition to modernizing and expandiﬁg related facilities,
PWO -is urgently required to improve and develop agrjcultural
'product storage technology, and to undertake tra1ning of those
concerned. Management modernization is to be achieved through

various experimentations in model warehouses.
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CHAPTER IV RASTIC DESIGN OF THE PROJECT
4-1 Objective

The objective of this prdject 1s to promote the efficiency of PWO's
operation of rice and other agricultural ptoducts.- This will he achieved
by an overall improvement and expansion.of warehouseé and related facil-
ities in major key stations of production, marketing and exports of
_agricultural products, mainiy rice. This will comtribute to the achieve-
ment of various national goals of PWO, a government organization; such

as, the Improvement of farmers' income and the expansion of exports.
4-2 Basic Considerations for Providing Warehouses
4-2-1 Agricultural Products Handled

In view of the important role of rice in the economy and society of

Thailand, the principal product of this project handled by PWO is rice.

The warehouses may also be used for other agricultural products
handled- by PWO whenever storage space for rice becomes seasonally
available. - However, the planned warehouses are designed to accoumodate

agricultural products packed in a bag.

The warehouses are priﬁcipélly used for the procurement, storage and
marketing of milled rice which is conducted by PWO in order to ensure the
Stabilify'of the price of rice. 1In addition the warehouses are partly
uged for the purchase of paddy at supportive prices In order to protect
farmérs' interests, and for the operation of paddy and other agricultural

products by RAAC and other government agencies.

Thus the projéét would start with the handling of rice and other
agricultural products in a bag., . As the number and skill of PWO's
officers and clerks improve and their experience in operation accumu-
latES; the warehouses and facilities would be further expanded by PWO so
that other agricultural products in various forms might be handled. 1In
'_thé long: run, PWO intends to fully perform its social and economic

functions as a government agency.



{32 Volﬁme,of Products_ﬂ&ndlad =

The target volume of rice “to be handled by PHO undcr this project is:
450,000 tons nilled rice} about 10% of the total volume of rice marketed-
in Thailand both for domestic consumption and exports, .as. degetibed in

 phase 1 of the Study Repoxt,

However, the target volume of" paddy and other: agriculturaT ploducts
in 2 bag is not spec1fically determined because ‘they are handled: seconu

darily when storage space for rice ‘in the warehouse becomes ﬂeaQOBﬁlly

empty.
423 Type of Warehouse

Under this project the following type of wérehouse would bé built'sb
that PWO might perform its public Operations efficiently and economically

in each stage of production, marketing and exportln? of rice
1} Warehouses at the Provincial Level

A middle-size warehouse (5,000 tons) would be built in each of ‘the
major producing provinces in Thailand. This would enable PWO's
activities to be closer to farmers and would contribute substan-

tially to an- increagse in farmers' ipcome.

Several of these warchouses are to be built in local cities, where

PHO would also sell rice at a:fair price for local consumers.
2) Warehouses at the Regional Level

A 1arge- warehouse (20 000 to 30 000 tons) is fto be buin: at the
marketing center of each of the five regions of Thailand i.e.y the
Central Region, the Lower Northern Region, -the Upper Nofthérn
.Fegién, the Northeastern Region and the Southern Region.. Tﬁey will
play: the: ro]e of the- reglonal cariter for - PHWO's activitles..'Therénly
exception is_the.warehouse to be,bu11t in Lhe Southern chidn-Wiil
be a Hdddle~si£e 6ne (5,000 tons) -in viéw of;the.smaij volume of -
tice productlon and the prlncipal functlon of the warehouse. would be

a regional distribution center for local residents.
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'3)  Warehouses at the Port Terminal Level

PUO must efficiently ship the rice collected from the producing

- areas, Under this project, PWO's existing warehouses in Bangkok are
“Inttially éxpandéd to have facilities to ensure smooth activities,

" including domestic sales in the market of Bangkolk, exports, as well
as to prepare and ship'quaiity products.. In view of.the possible
congestion: and obsoletlon of the Béﬁgkok port curfently functioning
as ‘a river potrt, this project foresees the completion of large
_export-faeilities including a large warchouse at a seaport. This
ﬁouldlresult in an increase of exports of agricultural products from

Thailand in the near future.
Ch=2-4 Facilities for Sthrége Technology - Improvement and Training

The facilities For the development of technology in the storage of
agticultural products are not deemed as an académic research organ, but
afe”désighed to ekplore practical solutions of various urgent problems.
Solutions are required for the improvement of storage control of agricul-
tural produéts in each stage of harvesting, marketing and exports of
agriculturél-products in Thailand. PW0O is to promote basic and applied

study, and training.
" 4-3 Functions of Each Warehouse
"4~-3-1 . Provincial Warehouse

- PWO's activities directly affecting the improvement of farmers

income are principally conducted at provincial warehouses,

For example, a large volume of paddy is at the same time released in
the market during the harvesting season, resulting in the reduction of
.pricé'and the decrease of farﬁers income. Considering the socio-economic
stétus of farmers, the current aspects of activities by agricultural
.cbopératives, the_intéreéts of the parties concerned in the marketring of
riée, and other factors; PWO should preferably arrange warehouses in rice
pfodﬁcing areas and conduct activities in order to stabilize the price of

rice. The funetions of a provincial warehouse include;



1}

2)

3)

'to store milled rice procurcd by

PO from vice mills in the neighm

borhood to maintain the rice plice by altifjcja]1y elevating the

_demand for rice.

to store paddy for various operation by PHO, BAAC ot.other govefﬁ~

ment agencies, purchase or moxrtgage paddy from farmers.

to store other agricultural prodiucts; collected and distributed by

PHO whenever the space for rice becomes seasonally availlable,

4-3-2 Regional Warehouse

4 reglonal warehouse plays a central role in conductimg PWO's

activities in each region. It also conducts activities .as a provincial

warehouse 1in a province where the warehouse is located, or its

neighboring provinces.

2)

3)

For PWO to hold a buffer stock of rice in hand for export or

domestic sale,

to carry out PWO's daily operations in the. regions such as procure~.
ment, storage, local sales and shipping to Bangkok or other port

terminals, and

to consolidate PWO's regional operations such as a stock control,
quality control, pest control and maintenance of bulldings and

associated machinery.

4-3~3 Port Warehouse

4 port warehouse has the roles and functions of a "teyminal ware-

house" where rice is collected, and is processed for shipping to domestic

and foreign markets. Specific functions of the port warehbuse_include;

bty



1) to_receive rice from both provincial and regional warchouses as well

as directly from rice mills in regions,
2) “to store vice temporary either for export or for domestic sale,

3} to re-grade rice abcdrding to required gpecifications for export and

domestic sale contracts, and

4) to ship off rice for export and to deliver rice for domestic markets

after re-packing and fumigation

Rice procured by PWO need not always be received and stored at local
warehouses .in province and region as a reasonable proportion can be
digspatched directly to regional and terminal warehouses to save opera-

tional cost and to avoid storage losses as follows:

N Provincial Warchouse » Terminal Warehocuse
Rice Mills -+ "Regional Warehouse + Terminal Warehouse
A

Terminal Warehouse (direct shipment)
4~4 Proposed Plan

The detailed descriptions of the warehouses, facilities and machin-

eries to be bullt or installed under this project are as follows:



ﬁ-4w1' Warehouse Facilities

Type of Warehouse  Region ~ Location Storage Capacity
' ' (Unit‘ tons)
Provincial Central : Quphan Buri 5, 000
warehouse SRR ' Chai Nat o 53090‘ ..
Cgavaburd o 'SsOOD“;'_'
" Upper Horth Chiang Mai 5,000
 Chiang Rai 5,000
Lower North ~ Phitsanulok 5,000
Phichit . 5,000
Northeast © Udon Thani - 5,000
' S Surin _ 5,000
Ubon Ratchathani 5,000
Total 10 areas 50,000 tons
Regional warehouse Central ' Nonthaburi 20,000
Upper North  Lampang o 29,000
T.ower North Hakhon $Sawan 30,000
Northeast Nakhon Ratchasima 20;000
South Surat Thani ' 5,000
Total 5 areas © 95,000 tons
Port warehouse : Laem'Chabang** ' 70,000 tons

Total storage cépacity 215,060 tons

* Nonthaburi has the function of shlpping as well as the function of

collectlng rice in the central region,

*% Laem Chabang has the function of shipping as well as functioning as -

a provincial warehouse and a reglonal warehouse,



Aéﬁwé Facilities for Export Rice

Type of Port

River port

Seaport

T.ocation

ﬂggthaburi

“(Reglonal ware-

house with a
capacity of
20,000 tons) .

Rajburana

. (Bxisting ware~

house with a
capacity of
50,000 tons)

Laem Chabang

{Port warehouse
with a capeity
of 70,000 tons)

"5;4—3 Facilities for Processing of

Iype
Packing Unit

for domestic

sale of rice

Location

Bukkalo

‘(Existing ware-

house has a
capécity of
45,000 tons)

Regional

Warehouses

'anfﬁaburi

Nakhon Sawan

Lampan

a)

b)

a)

a)

Function of Facllities

Processing rice for export
(Amual handling volume:
40,000 tons)

8mall quay for loading cargo

into barges

Processing rice for
export
{(Annual handling volume:

110,000 tons)

Preparing rice for
eXpOrt
{annual handling volume:

200,000 tons)

Domestic Agricultural Products

Function of Facilities

Cleaning, mixing, grading and

packing (Annual handling volume:

90,000 tons)

Crading and packing for local

sales rice by PWO

ﬁakbon Ratchasima

_Surat‘Thani
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Fuﬁctidu'of Facllities

Grain Processing Nakhon Ratchasima  Drying, cleaning, grading and
Unit for paddy (Regioﬁal ware-  packing '
and other agri~ house with a

cultural products capaclty o

£

20,000 tons)

Rakhon Sawan

an Ditto

(Regional ware-

house with a
capacity of
30,000. tons)
Grading Unit 'Lanipang Cleaning, grading and packing
for beans and (Regional ware-
other commer- house with a
¢ial products capacity of
5,000 tons)
Nakhon Ratchasimé " Ditte

(Regional ware-

house with
¢apacity o
20,000 ton

444 Storage Technology Impr

Type

Main building, facilities

Auxiliary building

Warehouse

Facilities for
handiing paddy
in bulk

‘a
£
s)

ovement and Training Center

Area Function of Facilities

Nonthaburi Headquarters for
technological development

.and training

Nonthaburi Dormitory of trainees

- Nonthaburi A model Warehousé for

experimenting and training

Chai Nat Model facilities fér drying,
cleaning and storing
paddy in bulk

Model facilities: - :
Flat type: 1,500 tons
" 5ilo type: 1,500 tons
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4-5 Management and Organization:

:4u5~i Management and-Action Policy

PHO's management of business activities under this study should be

made 'efficiently and 'économically. Major poilnts are summarized as

follows:

" 1) Basic Maﬁagement Méthod  for a Provinclal Warehouse and a Regional

Warehouse

1

ii)

111)

iv)

Systematic Programs of Purchase, Storage and Shipping Opera-

-tions

Estabiishing orderly schedule of procurement storage and

shipping operation,

"Operation with an Emphasis on Economy of Warehouse Operation

puplication, such as the storage in a regional warehouse
following the storage of them im a provincial warehouse shall

be avoided.

Maﬁagement of the Warehouse with an Special Emphasis on Loss

and Wastage of Storage Cargoes

The management of a warehouse should avoid storing rice for
over 6 months by adopting the stock control method based on the

principle of first-in, first-out.
Measures for Controlling Insects
Insects may cause considerable dahage and loss to rice stored

in a warehouse. -Therefore it 1s necessary to adopt appropriate

measures for controlling insects including observation for the

appearance of insects., - Under this project a team of insect

. controllers - is organized in each region for developing

activities to economically contraol insects,



v) Inspection of the quality of rice

— The quality and quantity of rice isfiusﬁected at the time of

purchase to see if they are conformed to contract terms.

vi) Managementlﬁethod by Type of Warehouse

~ Yor example milled rice should be stored temporary in a
provincial warehouse so that empty spacés might be. utilized for

the storvage of paddy and other agricultu1al_products,

é) Basic Managewant Method in- Terminal ‘Warehouses Tneluding Port

Warehouses

hfficient Operation 'for“.Taking Products into or out of a

arehouse

Shipplng schedules should be based on information obtained
“hrough cloqe contact with the F01elgn Trade Bureau, Ministry

;of Commerce.
- Storage of Lots by Type and Grading

The: rice dellvered from 10ca1 areas is ‘stored by ‘type and by

grading. Thls is essentlal for preparlng rice for export,.
Processing Rice for Exporﬁ and Domestic Consumption

i;The processing of rice for export used to rely .on the intuition
of a supérinténdent or godown keeper. Under thls prOJect the
" processing would be mechanized to-save labor and to grade rice
into lots of unliprm quallty in accordance with each contract.
. This would ralse the quality evalﬁation; iu'the eyes of for-
eigners, of rice exported from Thailand. It should be made fo

impress private exporters as a model effort,
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_iv) Promotion of Exports by Various Packages

~ Competition is curfently fierée in the expdft market of ride,
especlally where diversified packages are reduired, as well as
the imbfovement of quality, Technology for packages should be
developed in such a manner as to contribute to the increase of
ekporté of rice produced in Thailand. The various methods of
'packages of rice for domestic sales should also be develop for

further salés.:”
Cv) Imprbvement of Shipping Capability

~'The'shipping of rice produced in.Thailand has conventionally
Vbéen conducted in Bangkok, which is a river port, to the extent
that -thé._draft of a vessel permits, This is an unpopulai
method among foreigrn owners and operétors of veéssels, Under
the:planned_project a full set of shipping facilities are built
in the seaport so -that all the cargo work might be conducted
: ditecfly from the quays where large vesseis sety, This removes
the cause of cargo work delay by the conventional method, which’
relied on the river port. Naturally PWO's management practices

should be improved to cope with the change of functions.
4~5-2 Organiéation and Personnel -

" The organization for {mplementing this project.will become an arm of
PWO, which is an administration under the Ministry of Commerce. However,
it will dinitially be managed by a "Planning Commission”, a body reporting
diredtly.to Director General of PWO. The Commissioners on the "Planning
Commission” consist of PHO's officers selected Ffrom Administration
Deﬁaftment, General Warehouse Department, Agricultural and Consumer
Products Department, Export-Import Départment, Internal Audit and Control
. Department, Office of the Managing Director and Business Policy and

Planning Division.

'Tha operational organization for handling milled rice will consist
maiﬁly of a Warehouse Operation ‘Division and a Shipping Operation
Division. The_foﬁmer is augmented by PWO's existing departments, and the

latter is managed by "A Corpofatioh'for Shipping Operatibn" (temporary
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name) presided ovef.bj the Director General of PHO,  The part of this

project concerning shipping operations ig undertaken by another body an

behalf . of PHO.

The reasons for_Separatiﬁg-the functions of shipping operations from

the duties of PWO are as follows;

1) Heavy export operations in the port could not be handled

effectively under the roles and functiéns,of'?WQ;

2) The understanding of, and cooperation from the Board of Foreign
Trade, the Deﬁartment,qf Commerce, are absolutely necessary for

the continuous implementation of export duties.,

3) Close contacts with the Port Aﬁthority,:fhe:Express Transport
Authority and other Public Cbrporations_are indispensable for

smooth implementation of tasks at the port.

4) Experienced péople should be recruited from private sectors to

conduct export businesses efficiently and economically.

. The duties of the Warehouse Oﬁeraticn Division;'controlled directly
by PWO, are undertaken mostly by the.exiéting General Waféhoﬂse Depértu
ment, which is supporﬁed by Businessg ?oliéy and  Planning Diﬁision,
'Agricultura] and Consumer Products Department, and Expo:t—Impoft Depart-

ment.,
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