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CHAPTER 1V - STORAGE FACILITIES OF AGRICULTURAL PRODUCTS

41" History of Storage
.j:The follOwings are & brief histoty of the development of the étorage

facilities-fdr agricultural products, with an emphasis on rice.
4-1=-1""Storage Facilities During Canal Transportation

1The Thai rice exports became active in the 1880s when approximately
2003000'tons‘ of ‘milled rice ‘was exported to Singapore and Hong Kong
mafketé.. The'expdrtéd rice was produced primarily in the.CentrallPlain.
Steam~powered . rice. nills were built along rivers and canals in the
'Centréi "Plain, particulariy ‘in the Chao Phraya river flowing through
Bangk0k;:-Storage facilities were built adjacent to rice mills to conve-
niently receive paddy and ship the milled riée. Most storage facilities

were built ‘of wood, had low ceilings and no floors.
4~1-2 - Storage Facilities During Railway Development

Simée_the turn:of-the century, railways have been constructed in the
North and Northeast regions of Thailand. - As rvailways aeveloped, rice
mills appeared . in various 'fice—prdducing regions in  the North: and
Northeast . in _addition. to the Central Plain. In 1930,  statistics
iudicété,gthat the paddy amounted to 1.2 million tons from the Central
Pléin, 500,000 tons from the.NorthQastérn region-and 150,000 tons from

the Northern region were all transported to Bangkok,

“In- this péribd; most storage facilitles were built as annexes to the
rice mills -along the wafer_channels in the Central Plain or near the
raiiway 'stationé in the North and Northeastern regions. These were
primarily wooden structures with the capacities to hold approximately

500 tons of paddy.
Bangkok, then the center of trade with rivers, canéls and raillways,

had warehouses for  storing paddy, milled rice and other agricultural

products with a total capacity of approkimaéely 400,000 tons,
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4-1-3 Storage Facilities During Road Comstruction

Several agricultural products in Thailand recorded rapid production
increases for export to foreign markets., As examples;_“the maize
production increased in the 19605;'sugar cane in the 1970s ahd cassava in
the 1980s. Nhileiﬁaddy and milled rice could be transported by riveré,
canals or railwayg-from the producing regions fo Bangkok, upland crops
such as maize, cassava and raw sﬁgar had to be transportéd by land.

Extensive road construction in Thailand from the 1960s stimiulated the

production of these products.

These upland crops are handled and stored in bulk frdm harvest to
export shipment. This requires facilities such as driers for. maize,
pellet processing facilities for cassava, sugar extraction and'féfinéry
- facilities for sugar cane, Therefore, the'étoréée faci1ities fof these
products completely differ from those for rice in both the proceséing and
handling areas. As to the facilities for other ﬁroducts, emphasis is

placed on processing and handling functions rather than storage.

Private enterprises are eager to build larger faéilities-to meet the
increasing production and to reduce processing and handling costs. In
recent years, road improvements and the increasing number of trucks have
contributed to rapid domestic transportation and reduced transportation
costs., The use of trﬁcks has become more common than that of canal,

river and railway recently.

4~2 Warehouses of Major Agricultural Products

The existing marketing conditions and storage problems of individual
products: rice, maize; cassava and other ‘agricultural products are
described:iﬁ'this chapter,
4~-2-1  Rice

1) Storage by farmers

o Aftgr-harvest,rriée is_stoféd by farmers in the form of paddy for

* their oﬁn-cénSumbtion and seeding.
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Farmers have to store paddy until it is taken by middlemen. Most

farmers store. it under the floor or in other sections of their dwellings.

Specific data is not available so far, to assess the amount of paddy
possessed - by -farmers. However, the average annual amount of paddy
retained by farmers for theilr consumption as food, seed, sweets and feed

can be estimated as follows:

Amounf of paddy'xetained.per farmer ..... 280 kg (seed included)
Nﬁmber.OE farmer households cveceeaaa 4,500,000

Number of household members feeraaaaa 6

The amount of paddy stored is estimated as

280 kg ¥ 4,500,000 x 6 = 7,560,000 tons

According' to' the Survey on Post-harvest Practices in Thailand
conducted by the Ministry of Agriculture and Cooperatives, the followings

are the percentages of paddy.éold immediately after harvest.

Northern area: 42%
Northeastern area: 57.7%
Central arear . in the rainy season: 67,257

in the dry season: 31.44%

Farmers- are -assumed to retain about 7.5 million tons of paddy for
their own consumption and seeding out of the 17.5 million tons harvested
throughout the entire country. They sell 7 million tons immediately
after  harvest and gradually sell about 3 million tens within 3 to

4 months after harvest.

If farmers were able to store their products, they could sell at a
time when prices were more favorable. Farm storage facilities could help

baost up prices,
2) Storage by middlemen

The role of the middiemen in purchasing paddy from farmers and
selling it to rice mills is a major feature in the marketing of rice in

Thailand. Many middlemen are local merchants or own grocery stores

in towns oy
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villages. A widdlewman often-possesses saeveral tons of paddy In antici-
pation of price increases during the off-season. 1t is assumed that the
amount of paddy possessed by wniddlemen is at the most. 10% of all
marketable paddy. Thus approximately 1 million tons of paddy is stored
by middlemen throughout the country. This stock of paddy 1s pilled i

coarse and defective storage places together with other commodities,

3} Storage by millers

Rice millers possess the largest capacity in the rice producing area
in terms of paddy/rice stockpiles. Since rice milling is a simple
processing industry, the returns {rom processing is rather small in
general. If a rice miller wants to wake profits, he must purchase paddy
at a lower price and sell his milled vice at a higher price by watching
the market situation, Consequently, he needs to have his own rice

storage facilities nearby his rice mill to hold his paddy and/or milled

rice,

According to a survey ou warehouse, godown and silo distribution
nationwide conducted by the Bank of Thailand, the total -capacity of
storage of millers is 3,926,797 tons in terms of paddy. Although they
have the largest capacity, storages'in this level are simply plaées to
pile paddy and milled rice. In most warehouses technical requirements
for storing paddy and milled rice are not met, and the necessary storage

contrel is not properly provided.

The average number of days for rice milling is 170. Although there
are differences depending on the mill size, the peak mill operation
season usually comes within 3 to 4 months of harvest. After the peak,

mill operation mostly depends on the demand for milled rice for export.

The stockpiling of milled rice dincreases when the milled rice
exports decrease. The storage capacity of Bangkok warehouses is limited.
Therefore, a substantial volume of milled rice must be stored for a long
period of time in the warehouses in the producing regions under unfavor-

able storage environments and control.
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Tnadequacy of most existing warehouses in resisting heat and
humidity under the tropical'conditions.and their poor management cause
rapid deterioration_and damage of the stored rice. 7This deterioration is
largely due to the propagation of harmful insects. The longer the milled

rice is stored the greater its loss and waste become,

4) Farmers' cooperatives paddy storage

Farmers' cooperatives are not yet operating at maximum efficiency in
this coﬁntry.  According to the Cooperative Promotion Depértment, the
Ministry of Agriculturé' and Cooperatives, the capacity of warehouses

owned by the cooperatives was merely 251,065 tons with 510 units in 1981.

These warehouses were managed and operated by 358 farmers' coopera-
tives throughout the country. Most of these were built for storing paddy

with a 500-ton capacity under BAAC's long-term credits since 1977.

Although 37 of the above 358 farmers’ cooperatives have rice mills
with total capacities of 1,528 tons per day, most of the others provided
merely storage spaces for farmers and are not properly equipped with
post~harvest facilities such as dryers, cleaners and grading machines.
As a result, these warehouses were not utilized by farmers at maximum

efficiency.

5) Rice storage in Bangkok

According to a survey by Bank of Thailand, the total capacity of
warehouses for tice storage in Bangkok was 826,732 tons in 1979, ©Of
Ehis, space for about 600,000 tons is wused for handling of overseas
shipments. There are two types of warehouses: old warehouses, called
"godowns”,‘ belonging to ex-rice mills, most of which have moved to
rice~producing areas and are located mostly in Satupradit and Rasburna,
and the others are relatively new wafehouses constructed in Prapradaeng
by rice euwporters to facilitate rice leading at their annexed. These
warehouses provide space and functions for receiving milled rice from
producing areas, and mixing in accordance with the export standards and,
then loading it for export.

The warchousing operations are done generally by manual labor. TFor
example, the grading of milled rice to export standards depends primarily

on manual operation which is an outdated system.
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As most of the rice mills were moved to the producing reglons, rlce
sent to Bangkok has come to Include the deteriorating or damaged ones.
Such deteriorated milled rice must be regraded and sometimes milled again
at the port godowns before shipping to domestic or forglgn markets,

Losses that occur in the remilling process are observed between 4 to 8%.

4-2-2 Maize

Maize, one of the major exporting agricﬁltural products in Thailand,
exceeded the 3 million ton level in 1982/83. The export volume reached

2,550,000 tons in 1981.

Before pier silos with drying facilities were built in and around
Bangkok, maize was stored in bags in warehouses. The cutting bag system

was adopted for maize exports.

For the first time in Thailand, a bulk handling silo wasg built in
1964 and since then, the number has increased steadily. Today bulk
loading facilities for maize are operated in eight locations with a total

capacity of about 600,000 tons in Bangkok Port.

Tarua Port has recently been developed as the center of collection
and shipment with a total of about 400,000 tons in maize silos is located
85 km up the Chao Phraya River from Bangkok. In recent years, the ambunt
of maize handled by these silos has been increasing sharply as following

table shows:

‘Maize Export Ratio in Various Locations

1977/78 1979/80 1980/81 1981/82

Bangkok Silos - 67.0% 74.8% - 58.0% - 49.5%
Bangkok Warehouses - 22.8% 8.5% 15.5% 7.5%

“Tarua Silos . 10.2% 16.7% 26.5%  43.0%

Maize 51105 are d251gned to handle large volume of Bulk goods
economlcally, and equipped with drying facilities., Silo's functlomns are
different from those of the storage facilities for paddy and willed rice

from a technical'Viéwpoiﬁt.
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After harvest, a large amount of non-dried maize is transported by

trucks and barges from the producing areas to the silos. The progréss of

transportation by trucks now makes it possible to transport quickly from

the producing regions directly to the port silos in and around Bangkok.

1

2)

33

4)

-7~

There ére several problems with the maize storage facllities.

Most maize is sold by farmers mostly to middlemen immediately after
the harvest. ﬁiddlemeﬁ deliver the maize as soon as possible to a
gilo equipped with drying facilities. WNon-dried malze is likely to
deteriorate. As 4t is harvested during the rainy season, maize is
often exposed to rain while being dried. Fungus which produces
mycotoxin, particuiarly afratoxin, tends to propagate rapidly under

these conditions.

Six"Z-,OOO M/T silos are pwned_by the Marketing Organization for
Farmers. They are mostly located in the Central Region, the major
maize-producing area.. These silos have been used for maize col-
lecting and drying. Today they are operated by the -agricultural
cooperatives and private companies instead of MOF and are used to

vaise chickens and ducks.

Haize production has increased to meet the growing demand in fbreign
countries, Recently, however, many countries have imposed severe
‘restrictions on “quality, partibularly .on the infestation of
mycotoxin., Tt is difficult to maintain the existing markets and to

develop new foreign markets until this problem is solved.

There are 16 port silos in and ardund Bangkok and Tarua that are
operated by private companies. The total capacity of the silos is
over one million toﬁs; The present capacity of existing silos is
considered sufficient to meet the demand from foreign countries,
Therefore, it probably does not need any further expansion, unless

there is a rapid increase in production in future.
3 Cassava Pellets

Cassava pellet exports from Thailand have increased at a remarkable

pace, and this is accompanied by changes in the processing and storage

3Ysrems,
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Before 1970, cassava pellets had buen shipped by about 20,000 DWT
vessels. The vessels took a'portion'of the cargo from the Chao Phraya
river around Bangkok Port and the remainder at Kohsichang. At that time

" the pellets were handled mostiy in bags, and were loaded into the vessels

using the cutting bag system.

Cagsava pellet exports exceeded 3 million tons around 1975 and
vessels over 50,000 DWI were chartered to carry the pellets to_mainly EC
countries, Most shipments were done at Kohsichang_ahd large warehouses

for bulk handling of the pellets appeared at Bangprakong, Bansen and

Sriracha.

in 1978, a floaﬁing transshipment' gstation was built by European
traders with the participation of Thai- enterprises, Most chartered
vessels exceeded IOO,OOOVDWT and shipping required faster dperations.
The siZe.of faciiities handling cassava.products is much larger than

those for other agricultural products.

The following problems exist with storage facilities for cassava

products,

1) Most cassava products in Thailand are exported to foreign countries
as starch feed in the form of pellets, and domestic consumption.is
‘limited, Cassava is hacvested as roots, processed into chips by
“slicing and drying, and.processed into pellets. Storage facilities
are requifed for the large amount of;chips and pellets., TIn 1970's,
there used to be small chip and pellet factofieS‘ that ' produce
cassava products for export. Regently, however, huge factories have
be constructed that can process chips and pellets systematically and

at rediced costs.

2) Cassava pellets produced in Thailand are exported to EC countries
' where the import tariff is low, EC import tariffs_would have a

- significant impécﬁ'on’eprrts of cassava pellets from Thailand.

3) Quality improvement is an Important factor for the development of
 foreign markets. The réduction of foreign materials (particularly
"Sand)'aﬂd'fibéfsz(ffom'the root skin, etc.), the presence of which

s often a source of complaint by foreign buyers, would upgrade the
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feed efficlency of cassava pellets and increase the possibility of
its use as a material for alcohol and other purposes. This is omne
impdrtéﬁt topic‘for'the export promotion of Thailand's agricultural

products,

4) Sto:age'facilities”for cassava products cannot be operated effec-—
Eiﬁel?' unless they are supported systematically by processing
faéilities'for chip and pellét. The storage funétion should ﬁot be
sepafated ffom the functions of transportation, processing and

shipping of cassava pellet.

Cassava'pellet exports amounted to over 7 million tons in 1983, and
mény modern 1arge facilities for processing, storing and transporting as
well as shipping to vessels or barges were built in the prefectures of

Chonburi, Ayutthaya.
4-2-4 Storage of Other Agricultural Products

Thére are a variety' of other agricultural products din 'Thailand,

including sorghum, wung beans, peanuts, kenaf, jute, coffee and cocoa,

The production volume of these products is rather limited, and as no
signifidant problems occur in their wmarketing, no detailed description

will be given here,

4-3 Brief Description of Privately QOwned Warchouses

Storage is required at each phase of the production and consumption,
particularly- in the marketing. In Thailand, storage of agricultural
products has not yet matured as an independent service division, for the

following reasons.
1) For the product control it is advantageous to have a warehouse in
the proximity of the factory when the transportation infrastructures

is inadequate.

2)..Agricu1tural.product prices are generally low and these commodities

do not permit storage to become an independent economic service.
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' metric tons.‘

3) The merits of mechanized systems inherent in a modern warehouse do

not neeessarily tead to lower labor costs,

4) Capital ionvestment has focused'on'processing facilities, but ware-

houses are usually deemed non—production facilitles.

5) There is no guarantee against the deterloration of quality, espe~
cially in the high temperature and humidity' of a harqh. troplcal
environment. ‘Warehouses are also vulnerable to insect demage, and

for this reason traders deter to pay expensive storage fees.

Recently, however, activities in the warehousing business by the
private sector appeaxed to meet the requ1rements of industrial develop-
ment., For agrlcultural‘ products, the team observed such warehou51ng

act1v1tles only in the trade of cassava pe]lets.

4-4 FExisting Storage Facilities

The Bank of Thailand made a detailed survey on regional storage
facilities for agricultural products iﬁ'cooperation with the Board of
(nvestment in 1978 and 1979. Accofding to the data, the total storage
capacity for agricultural prodects in such facilities as barns, godowns,
warehouses and silos in all pfovinces was 14,456,286 mettic tons, and can

be regionally summarized as follows:

Unit: metric tons

ngigg. ' Publie'Sector Private Sector . Egﬁé;
Central 193,120 8,637,227 8,830,347
North S 89,400 1,215,121 1,304,521
Northeast 161,243 - 4,087,737 4,248,980
‘South - I 72,438 72,438
| Total 443,763 14,012,523 14,456,286

_ The above f1gures 1nd1cate that the total storage capac1ty of the
existing barns, godowns, warehouses and silos is about 37% of the annual
;gross production of the main agrlcu]tural ‘products, such as rlce, maize,

kenaf and cassava which have 'a total anmual’ production of 39,469,000
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Most of the existing storage facilities belong to the private
sector. Only 3% of the total storage capacity belohgs to public agencies
such as cooperatives, PWO, MOF and other governmentali agencles., The
covernment still lacks storage facilities as an instrument for use in
the market intervention to enable farmers to sell their products at fair
prices. In the past, the PWO had to rent warehouses from private sectors
for storing agricultural products during.the market intervention programs .
This.did not stimulate the privaté séctor to buy agricultural produdts
during the samé period because of the lack of storage which had already

been rented to the PWO.

Almost éll warehouses . listed above are substandard, .Originally they
were built for storing paddy of kenaf and the quality of the buildings is
poor;. These substandard warehouses do not fit to store milled rice for
longer periode under the severe conditions of the-tropics. Moreover, the
lack.of proper quality control has resulted in a drop in both the quality

and the price of stored rice,

Detdails of the above are mentioned by each classification of owner-

ship, régioﬁ and commodity in the Appendix K.

In 1982, the PWO owned warehouses in Bangkok and other regions with
a Lotal capacity of 124,713 metric tons. However, in order to meet the
target capacity the PWO had to rent additional warehouses with a total ca-
pacity of 1,629,753 metric tons. Therefore, the PWO depended on rented
warehouses for 92.897 of its total space requirements. Details of ware-

house capacity operated by the PWO are shown in the following table.

Warehouse Capacity
{metric tons)

Warchouse Locatio
¢ Locations PWO owned Rented

: Warehouses Warehouses Total
Bangkok aréa - 78,200 399,092 477,292
Northern Region 3,250 178,132 181,382
Northeastern Region 42,763 559,226 601,989
Central Plains Region 500 444,303 444,803
Southern Region - 49,000 | 49,000

‘Total 124,713 1,629,753 1,754,466
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The PWG havé its own warehouses with a total capacity of 160,540 metric

tons in Bangkok and other regions in 1984 as follow::

Béngkok area

Bukkaloc _ 51;270*

Rajburana 58,450 %

Bangkrasor 21,670
131,390

Other regions

Saraburi 750
Nakhon Ratchasima 10,000

(Bua Yai) 3,400
Khon Kaen 10,000%*

{Ban Pai)} . 2,500 _ :

. . ' * being suitable for storing
Sukhhothal . 3,250 milled riee

29,900

Out of the total 161,290 tons capacity of the PWO owned existing ware-
houses, warchouses located Bukkalo, Rajburana, Bua Yai and Ban Pai,with

total capacity of about 129,720 are regarded to be suitable for storing

milled rice.

4-5  Actual Situation of Rice Storage

4-5-1  Actual Sifuation of Storage
1) Significance of storage

ThE ma%n_pufpbses for storing rice in the temperate zones such as in
the U.S.,and.Japan are to maintain theiv viability of dormant seed and
prevent their quaﬁtitafiﬁe'aﬁd qualitative losses like deterioration
under the approprlate temperature ‘and humidity conditions. Keeping
Lhe freshness and v1ab111ty of r1L9 is the most 1mportant factor.

;Jof storage in Japan, where the frésh taste of rice is preferred..
However it 15 doubtful whether maintenance of. vxablllty is the wost
,1mportant factor in storlng riLe,_excepL that for seed, in the Southeast

\7A51an countrles where the taste of the old rice is preferred,
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in the Southeast Asian countries, a primary objective in storing
riceé is to prevent damage and losses under the tropical conditions with
year—vound high temperature, and high humidity in the faihy'season.
this is a fact in Southeast Asian countries, and Thailand is no excep-
tion. It is heceésary, hoWéver, for Thailand to prepare fresh milled

rice that some countries require to import.
2}  Paddy stdrage

Generally, paddy is stored in bulk ia the rice prdducing areas of
Thailand. "It is Originated frqm a traditiqnal practice that vice is
handled in bulk from the Farmers' saies (though sold by volume before,)
through milling stage. Paddy;is storéd primarily in local warehouses
annexed to rice mills. In addition to that, the second middle men store
paddy'in agricuitural products warehouses in the dealing process.

The way in which paddy is stored in these warchouses is outdated.

A numbex of small mounds of paddy are made, moved as required for
aeration and provided quality control in the warehouse. The interior of
the warehouse loocks too spacicus, but it is designed to allow movements

of the mounds and provide insulation for radiant heat from the roof.

The small mounds are usually detached from the side wall and
separated from each other by bapged paddy or bamboo mats to protect the

side walls from the horizontal pressure of paddy.
3) Milled rice storage

Milled rice, unlike paddy, is aiways_kept in bags. Storage of
milled_rice takes place in the course of distribution after the milling

process, mainly in the warehouses on wharves.

Rice_exporters’ warehouses on the wharves are generally not in good
condition,  ‘These. warehouses have the Function and sometimes the build-
ing itself of the former raw material warehouses located next to the

rice mills,
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It is as if milled rice is stored in warchouses for paddy.  These
warehouseQ function are like that of cargo handiing and processing
facilities rather than storage facilities. The storage period of

milled rice in these warchouses 1is limited,

As a rule, rice is milled to meet phe demand. Tt might be unavoldably
stored for a long time if the actual runs counter to the projection or
the selling price sharply declines contrary to the expectation. It is
kuown from experiences that rice should not to store longer than three

months so that it may preserve better quality.

1t is said that there used to be substantial stock of milled rice
and a iarge volume of paddy in and around the port of Bangkok in
earlier times when many  rice mills were in operation. However, this
should be attributed in part to the slow physical distribution rate

in those times.

At the time when Japan imported milled rice from Thailand, only
rice with period less than 40 days after milling is permitted for ship-
ment. This is caused on such reason as a shorter storage period results

in less development of micro-organism,

Apart from technical discussions concerning the propriety of
milled rice storage, there are some other factors calling for milled

Yice storage in Thailand. These are as follows:

a) In the international markets, an efficient delivery system which
‘supports prompt actions to meet the customers' timetables in-
creases competitiveness of the products. This is true forv
rice exporters at the private’ level and for the Thai Government

-who export rice at the national level.

b) . As the domestic market price of paddy increases with the conclusion
-'of'eprtt'qontracts,-it is necessary for rice exporters Lo prepare
a’'substantial volume of milled rice in'advance to secure profitable

salés,
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4-5-2 Storage Losses
1) Tactors of losses

There are a Qariety of factors that cause losses during storage.
Among these'are_environmental conditions such as ﬁhysical factors
(temperature; humidity), chémical factors {(moisture content; enzyme
action; oxidization),'phyéiological factors (respiration; heating) and
biological factors (insects; microorganisms;_réts; birds). There
are also ﬁaterial conditions such as soundness of rice kernel at the
initial storage stage, material form (panicle reaped paddy; threshed
paddy; brown ricej mllled rice), extent of processing (raw or

parboiled, bran attached to milled rice).

Rice storage is affected by combination of trhese factors, any
of which may result in the deterioration of the ‘quality or a reduction
in the quantity. Insects and.microorganisms cause losses in both the
quélity and the quantity. Moisture content and temperature are the most

important of all the factors mentioned above.
i) Moisture content of rice

Rice with a low moisture content can remain sound for a long
period of storage even though other storage condition are inadequate.
Humidity of the troplcal area during rainy seasons 1s another important
factor. Humidity is correlated to the moisture content of rice

by the natural equilibrium.

The woisture is constantly exchanged between Lhe storing rice and
the surrounding air by absorption and desorption. This exchange main-—
tains the equibrium between rice kernel moisture content and humidity

in the air. Refer to Fig. IV-1 and Table IV-1.

1t is difficult to estimate the safety 11m1t of moisture content
oE rice for storage, but should be kept below IAA to prevent the

propagation of microorganism.

Moisture content of Thai riece when shipping is comparatively

stable through out the year as shown in Table IV-2.
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It should be less than 14% accordlng to the export standard of
" Thai rice, but actually 50me rice comes Lo exeeed ‘the standard
especially in - the rainy season, The moisture centent c1ose_1az is
not safe for a long term storage of rice. Ana parboiled rice has the
moisture content of mearly 12%. This means not only parboiled rice
has a stabilized fat content, but also it can be kept longer than

the ordinary rice, due to its low moisture content,

ii) Temperature

Temperature is another important factor in the tice steraget It
can affect the relative humidity which.equilibtates the rice kernel
molsture content to a certain extent. Low temperatures are favorable
to the storage of rlee, and the tropical temperature of Thailand is
disadvantageous. Such high temperature encourage the respiration of
rice and the action of enzyme or parasite microorganisms. The temper-
ature of rice is affected primarily by the temperature of the air but
can also be effected by the respiration fever of rice and the organic

actions mentioned above.

1f the temperature of rice exceeds QO°C, insects and micro-
organisms begin to propagate, and the rice begins to respire ceusing
consumption to its components. Rice temperature is closely related
to its moisture content. Although low temperatures are favorable to
the storage of'tice, rice with a low moisture content will be sound
‘even under high temperature, It is recommended that the moisture

content of rice be maintained at a low level in tropical areas.

ioss of riee'durihg storage in tropieal countries has.been re-
ported.in varlous ways. In 1977, -FAOIreported on the storege loss
in Thalland of 3. 0-7. 07 1nelud1ng on-farm store. It is difficult to
compare simply with the loss’ rates each other because the methodology
of 1035 assessment has not establlshed and stdndard14ed yet, Quanti-
tarive losses of tice in developlng countries is generally caused by
:rats,-bltdS-and_lnsects in descendlng order. However, field surveys
thie tjme-iﬁdieete*that this order should be reversed. An extensive

study should be made on this problen.
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?) Losses caused by rats and birds

It is said that one rat consume apprdximately 9 kg of grain per
year, It's rare, though, to recognize rats in wérehouseé in Thailand,
Ag warehouses are usually with many openings, rats.can easily enter
there:. It may be difficult to identify influence of.rats in this
condition. As paddy are normally stored in bulk, it is difficult to

identify damage caused by rats, such as bag damage.

As a warehouse is designed to be open to the outside, birds can
enter into it primarily from an upper window. The absence of preventive
nets allows birds and other small animals to enter through an upper
window.. Sparrows are frequéntly seen.in warehouses. Losses caused by
birds are sometimes estimated to be less than those by rats, but there

is no quantirative data available.

Losses caused by birds and rats have been considered negligible
and unavoidable in Thailand. As experience tells, these losses are

inevitable, however they should be avoided.
3) Insect under grain storage
i) Insect propagation

a) Each inséct has its habitation limits under the environmental
‘conditions such as temperature, humidity and grain moisture, In
geheral insects are likely to increase at high temperature and

humidity.

b} The presence of much broken rice and other foreign material
proﬁides favorable conditions For insects who don't make
holes in grain such as almond moth, angoumois grain moth.

- They grow easily in grains with dust particles, fine broken

kernels and mold, rather than in clean -grain.

¢) It is a rule to store raw materials and finished products
éeparately to:prevent losses by insects, Paddy is often stored
closé to milled rice in the rice mills of Thailand. This
allows insects to move from the paddy to the milled vice. The

warehouse for paddy should be separated from that for milled rice.

LV-19



4)

11} Insects causing losses in Thailand

a) Insect fauna

The amount of insects depends on the meteorolbgical conditions,
They tend to actively propagate in the Southern region with high
temperature and humidity., They are. less in the North-eastern

region where the climate is dry, compared with the Southern region.

~ b) Paddy insects

The angoumois grain moth is an overwhelmingly common insect
to damage paddy. Rice weevil and lesser grain borer are also
frequently recognized,. In Japan, where brown rice is stored, the
angoumois grain moth may damage wheat and barley but not rice.
However, the angoumois grain moth %s the most hafmful insect
in Thailand, where paddy is stored in bulk. When somecne énters
the warehouse, many angoumois grain moths will fly up and hit

his face.

Few preventive measures against insects are actually taken
at the mills storing a quantity of paddy. Probably, the damages
caused by insects are considered to be relatively insignificant
6r to cause no effects on the quality of milled rice because the
damaged rice kernels may be crushéd éway in milling process.
The milling yield, however, particularly the ratio of whole grains,

will. certainly decline.
Insect control

Insect cdntrbl measures currently available for practical use

are quite limited;' They are chemical products such as fumigants and

contact insecticides, or physically keepivg the storage temperature at

a low léyelzéhd'sealing stored products. And CA (controlled atmosphere)

_methods to store rice with carbonic acid gas or nitrogen gas and high

~temperature treatment methods are now being developed.
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i) Fumlgation

Fumigants have played an important role as a insecticide
“used inside the wafehouses. Although various kinds of fumigant
wéré'developed and intfoduced to.the market in the past. The
use of fumigants,_exCept for methyl bromide and aluminium phosphide

(phostoxin), has been gradually decreasing,

Chemical compounds used as fumigants are poisonous to the
human body and their applications have been restricted because of
the residual toxicity and the resulting air pollution. Moreover,
it is reporfed éome species of insects have become resistant to methyl
bromide and aluminium phosphide. Residue of EDB used as a wheat

fumigatibn'insecticide has caused a problem in the U.S.A. recently.

"“The following relationship is observed regarding fumigants.

Refer to:Fig. IV-2, as well,
Effect of fumigation = density of gas x fumigation time

COnsequently, the emefgence of fumigant-resistant insects
may bring about a greater risk of residual toxics and air pollution

caused by the fumigants, and ultimately even suspension of use,

In Japan, the current regulation of the Food Agency specifies
that the warehouses to be desiguated by the Agency should be suitable
for fumigation. Such designations remain effective for three years
for concrete-built or steel-built wafehouses, and one year for other
warehouses. Gas deteétion devices are used to measure the density
of gas,'énd smoke candle tests are conducted to check the degree

of airtightness'in the warchouses.

Methyl bromide is most:commonly'used is Thailand. Phostoxin
is rarely used in Thailand, but is used extensively in the U.S5.A.
and Japan. Increase of insects is basically caused by late-timed

fumigations, calling for the use of an instant and strong insecticides
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like methyl bromide. It is necessary to fumigate early enough
in accordance with thc mode of lnsect life to minimize vesidual toxity

of fumigant.

In Thalland air-tight warehouses suitable for fumigation is
nbt'common. Fumigatlon is done using a tent. Although this method

has several advantages, insects outside the tent may survive and cause

damage .

In Japan, fumigation, by agricultural chemicals is carried out
for old crop once a yeér iﬁmediately after the rainy season. The
purposé is to-cbntrol rice weevil énd other inéects. These chemicals
afe methyl bromide, synthetic chemical of methYl bromide and ethyl

oxide and aluminium phosphide.

Noxious substances of the'fuﬁigént gradually evaporate iunto
the air after fumigation. However, fhe average fumigation interval
is 2 to 3.mdﬂths in Thailand where insects propagate coﬁtinuously.
And n0x1ous substance residues tend to increase cummulatlvely A
long range plan for controlling insects should be set up because this
issue could develope into a controversy, like maize afratoxin case,
which would affect the evaluation and, eventually, export of Thai

rice.
ii)  Contact insecticides

Because contact insecticides work through a dlrect contact with
the lnsects, they have to be applied uniformly and directly to cover

the grain surface. The use of such dBTlCU1th81 chemicals is not

suitable for general food.
However; a method to apply agriculﬁural chemicals directly to

paddy namely to-the rice husk méy be adopted in Thaiiand, where the

storage of rice is primérily in bﬁlk paddy. This is an effective
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method that can be readlly adopted in Thailand. Applying low-
toxic and low-residual powder 1nsectic1des such as pyrethlln and
malathion over paddy immediately after harvest would be effective
enough to completely prevent damage caused by the angoum01s_gra1n
moth. However, proBlem of residual toxicity should be considered
carefully for the extension of toxic chemicals including contact

insecticide.

iii) Sealed storage

~ Sealed storage is a traditionai method of grain storage in
the dry aveas. A facilify for sealed storage is built'ueing concrete
or steel, It is bullt underground with'a low density of.oxygen, and
is provided with airtight and water_proof treatments. Insects can
be killed in two weeks when the oxygen density becomes below 2%.
However, they would still damage the rice during this two weeks.
Crain with a high moisture content (more than 15/) is vulnerable to
anaeroblc fermentatlon. It is difficult to build underground sealed

storage facilities in the lowlands like the central plain of Thailand.

iv) Refrigerated storage

Many insects grow and propagate actively in a temperature
range from 25° to 35°C. They tend to be less active when the temperature
drops low. They can therefore be controlled by maintaining the storage
temperatuer at a low leVel. However,.this would involve high costs
related to:the construction of insulated structures, refrigerator

and an electricity to be consumed for the operation.

There are refrigerated warehouses with two temperature levels
_in Japan, one is refrigerated of "leas than 15°C" and one is semi-
refrigerated of‘”ieSS tﬁan 20°C. ‘While the temperarure in Japan stays
below 15 C for about 51x months out of Lhe year under mnatural con-
dltlons, however a 1arge amount of electric power As required to
maintain low ‘temperatures w1th1n a warehouse in tropical areas

_throtighout the year. More energy is required particularly in the
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initial stage when grain with natural temperature is first brought
inside., Moreover, a problém with this system is that the quality
of rice may rapidly deteriorate by sweating immediately after it
is brought out from the warchouse, because of the tropical

temperature, It is therefore not advisable to build a refrigerated

warehouse for rice in Thailand. The details about refrigerated

warehouse iu Japan are explained in Appendix P.

v) ch {Controlled Atwmosphere) storage

Nitrogen(Nz) and carbonic acid(COz) gases are employed'to
alter atmospheric conditions to those unfavorable te the propagation
of insects inside the warehouse. This can be done without a toxic
problem, and 1s effective For controlling mold and free faliy acids,
and reducing the consumption of carbohydrate. However, this method
is difficult to apply except in the case of a steel welding silo

which has gas-tight efficiency.
vi) High temperature treatment

High témperature will kill insects in a short period of time
as shown in Table IV-3. In this method, the flow of grains is
stratified and treated with compressed and heated air. Efforts for

pratical use are now under way.

Table 1V-3 Mortality Hours by High Temperature Treatment Method
for Rice Weevil (Sit philus oryzae L.)

(Hrs)
Temp. (°C)
Mortality 40 43 45 47 50
Percentagé
507 ' 34.3 15.2 6.7 2.5 0.4
997 47 .1 21.0 10.1 3.4 0.5
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TableIV+h shows an evaluation of several methods described

above., Fumigants, currently in extensive use, have a weakpdint

in safety, which are however sufficiently wade up with relatively

low cost and efficiency. However, with the emergence of insects

that regist fumigants,

reviewed now,.

the conventional fumigation method shoud be

Possibie method for extensive application in the future

includes high temperature treatment method,

Table IV-4 Evaluation of Pestcontrol Effect by Methods

Cost Convenience
Method Effect Safety of
performance .
operation
Fumigants Better Normal Higher Good
lLess
Contact Insecticides Good (except High Normal
paddy)
Refrigerated Storage Normal More Normal Normal
Sealed Storage Normal - Much Higher Normal
CA Stofage Normal Much Normal Good
High Temperature .
Treatment : Betrer Much High Good
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4-6 Actual Situation of Rice Marketing Facilities

4-6~1 Storage Shed for Farmers

Farmers grow, harvest and then sell paddy. Farmers who sell paddy
before the harvest don't usually have a storage facility. Current con-

ditions of storage facilities for paddy are described below.
1) North-eastern region

Crop production is unstable in the Northeastern region due to the
hard natural conditions. Storage facilities are essential in these
areas to meet their unstable rice production. According to a survey,
about 92.4% of the farmers in the North-eastern areas own storage
facilities. There are two types of storage facilities, "Yoong—Kao"
which is a permanent shed, and “Kapong' which is a large container.
"Yoong-Kao" is a shed with upheld-floor, 1 to 2 m above the ground, The
pillars supporting the floor are made of reinforced concrete, or wood

which supporté the roof through the floor.

The floors are wooden plates, and the walls are wooden plates,
galvanized iron sheet or bamboo wickerwork coated with clay mixing with
cattle dung. TFarmers say that insects aré less likely Lo propagate in
the storage shed for paddy coated with cattle dung, which may act as a
repellent to insects. Roofs are made of galvanized iron sheet or
thatch, structured in gable roof with wide eaves designed to prevent
rain. The entrance is usually situated on the side of a shed, attached
by a hinged door or a sliding-plate which is like the stop—plate at the
water iglet for a paddy field. A sliding-plate door would.be more
effective for utilizing space within a shed storing paddy in bulk. A
portable ladder is available for élimbing from the ground to the uphéld*
floor. Wire nets may be set in the openings to preVent birds, rats and
iusects. Husks are scattered on the floor, over which bamboo wicker mats
are laid. Paddy is étored on the bamboo mats. BSeeds are packed in bags
and stored in a corner of shed. The capacity of a shed is about 8 to 15
tons of paddy, which differs depending upon the farming scale. The sheds

are bullt adjacent to the main house for the convenience of surveillance.
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A "Kapong" is a large cylindrical bamboo container coated with
clay mixing with cattle dung, like a "Yoong-Rao''. It is placed on a wooden
floor or crushed bamboo wicker coated with cattle dung, over low wooden
stands. Paddy is put in from the upper outlet, and is covered by
bags or cloth. They are taken out, through the small hole on the lower
part QE the side wall. The hole is usually pluged up with stopper.
A "Kapong" can contain about 2 tons of paddy. It is also often installed
under the floor of a upheld-floor house. When put outdoors, it is

covered by a simple roof.

While "Yoong-Kao" is owned by relatively wealthy large farmers,

"Kapong" is owned by small farmers,

2} Central region

Storage facilities are owned by 52.8% of all the farmers in the
Central region of Thailand. They include '"Young-Kao', "Kapong", and
"Sham" which is a chamber with the wall of knitted split bamboo. "Sham"

is either built independently near the ‘house or linked to the house,

It has a crude roof for shunning rain and sunshine, and a floor
sufficiently above the ground. The side walls are not made of clay,

but of large bamboo sliced or small bamboo crushed, and knitted.

Nearly 50% of the Farmers in the Central region do not possess
their own facilities for storing paddy. They usually sell all paddy
immediately after harvest, and then buy back milled rice for their
own conéumption.

3) DNorthern region

88.4% of the farmers .in the Northern region of Thailand possess

the facilities for storing paddy, mostly "Yoong-Kao" and "Kapong".
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4) Southern region

“In the Southern region of Thailand, paddy is stored in a partition
or container within a house, or in a storage shed built beside a house.
The  ¢heds are structured more or less the same as those described
above, but palm leaves may be used as roofing material. Some farmers in
the Southern region of Thailand still keep the rice panicle picking and

store in the form of dried panicles.
4-6-2 Brief Description of Existing Warehouses in Thailand
1) Outline

The warehouses of rice in Thailand may be considered as an special-
izaﬁion of the wérehouses of_paddy attached Lo the rice mill. The
basic structure of warehouses on the wharf is almost the same as that
of regional warehouse. ‘Therefore there is no large structural difference
between a warehouse storing paddy in bulk and a warehouse storing

milled rice in bags.

Most existing warehouses are not suitable for storing milled rice
for a long period of time. The temperature within warehouse becomes

rather high, The warehouses have no humidity resistant floor.

Warehouses with upheld-floor are recommended for the control of
humidity, heat, rats and insects, but the upheld-floored or multilayered

warehouse has disadvantages for the high construction cost.

Some of existing warehouses are designed to adapt to the natural
environment, but most have several drawbacks to be amended. While old
traditional warehouses were built with more considerations to the
climate of_Thailand, traditional technique has not been fully in-

corporated in new warehouses,
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Tor example, some new warehouses with new materilals are designed
to be semi-closed which may be suitable for the temperate areas but
not for the tropical areas. The traditional.concept of natursal
ventilation is forgotten here., If new considerations are added to
traditional knowledge, it would be possible to develop a structural

mode suitable for warehouses in tropical areas.

It is quite important to keep warehouses and thelr surroundings
clean for the prevention of insect and small animal damage in terms
of the warehouse maintenance management.  Various problems such as
grain spill, dust and dirt accumulation are observed in many warehouses,
Much accumulation of them is seen on the flat part of framework holding
wall-slate plate, and corners, where difficult to clean. Moredvér, a
lot of spider web on the stégl truss as béams is not only the problems

for cleaning but also the problems originated in designing.

Plan of the size of a stack is not reflected in the design of ware-
houses. The building width and the position of doors of many warehouses
are not proper for cargo handling. Design of a warehouse should be

affected in compliance with the result of cargo handling analysis.
2) Structure
a) Most of existing warehouses are of common one-storied structure.
b) Traditional warehouses are one-storied upheld-floored, wooden
and open type in which air may be ventilated naturally. _Wide
windows are open on the upper section, not on the lower section.
c) New warehouses are also structured to be open. type, but their

floors are low as the ground level, reflecting the change in

cargo handling low-floor structure enables trucks to come in.

:d) Iron frame truss_(pillar, beam), concrete block (side wall)
and SIQte:plate (roofing) have come to be used as building

‘materials, instead of wood in traditional buildings.
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Table TV-6 Details of Standard -and Rental Rate of Warehouse by PHWO

1. "A" grade

2. "B" grade

3. "C" grade

4, "D" grade

Maximom

Concreté floor
Concrete wall
Steel structure
Asbestos slate roof

1.60 Baht/Bag/Month,

i

Minimum = 0.90 Baht/Bag/Month,

Average

1.25 Baht/Bag/Month,

Concrete floor
Concrete wall
Wood  structure

Zinc galvanizing plate roof

Maximum = 1.11 Baht/Bag/Month,
Minimum = 0.85 Baht/Bag/Month,
Average = 0.98 Baht/Bag/Month,

Concrete Floor

40
18
29

29.
13.
21.

Zinc galvanizing plate or wood

Wood structure

Zinc galvanizing plate roof

Maximum = 1.11 Baht/Bag/Month,

Minimum = 0.68 Baht/Bag/Month,

Average

Maximum

0.90 Baht/Bag/Month,

i

Wood floor

- Wood wall

- Wood structure

Zinc galﬁanizing plate roof

= 0.80 Baht/Bag/month,
Minimum = 0.75 Baht/Bag/Month,
'Average =" (.78 Baht/Bag/Mounth,
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22

20,
15,
17.

Baht/mz/month
Baht/mzfmpﬁth
Baht/mz/month

99 Baht/mZ/mdnth
5% Baht/mzlmonth
79 Baht/mz/month

wall

.09 Baht/mz/month
10.

04 Baht/mz/month

.07 Béht/mz/mdnth

37 Baht/mZ/month
43 Baht/mz/month
90 Baht/mzlmoﬁth

Source: PWO, Mar.,

1984
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3) Roof

The materials for the roof are corrugated slates or zinc cdrrugated
plate. No roéfs are a dual structured and heat insulated. The
teﬁpérature rising.in the warehouse 1s partly attributed to the
roof light for lighting. A louver at the apex of the roof may be
'made for ventilation, however, much can not be expected without lower

windows From which ambient air comes in.

Steep inclination of roof and wide space under the roof above rice
stacks are effective for preventing the rise of temperature within the

warehouse caused by sunshine,

On the other hand, in many warehouses, eaves are too short and some
of them don't have any covering against rain at the end of the roof
or in the upper section of the door. Cargo handling in the rain 1is

very difficult in such conditions.
4) Side wall

. Consideration has not been sufficiently given to the prevention of
rising temperature due to the sun radiation. Galvanized iron sheet,
wood and blocks_are used as materials of walls. Blocks are found in
relatively new warehouses, but they.are not effective ou heat inmsula-
tion. Double-block walis are_seén in a few warchouses to compensate
for the absence of insulation but none of them use heat insulator to.

block walls.

No warehouses have wooden guards to prevent the damage to the wall,
It cannot be expected that the walls of the warehouses are strong
enough to resist the pressure of collapsing cargoes. 1In fact, some

walls have been broken by the collapse of rice stack.

‘Protection net against bird are installed on some of the upper

windows, but they are still vulnerable to insects.
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5} Entrance

In most cases, an entrance is provided on only one side of
a warehouse for the protection against thieves. The entrance plays
the important role not only in going in and out in cargo handling
but also iﬁ ventilation, consideration has not been given to the role

of ventilation.

The absence of rat guard should also be questioned, as well as
the entrance and floor lower than the road level, which have probably

been sunk by the load of cargo.
6} Floor

The floor of a warehouses are varied from the ground level to as
high as 30 cm from the ground. It is observed that small sandbags are

piled up around entrance inside warehouse.

The floor should be elevated by 30 cm at least from the ground
to prevent the rain invasion. It is also necessary to make slope
from the road to the entrance to enable the truck to come in for cargo

handling.

PHO's warehouses in Rajburana, Bukkalo and Bangkrasor'along-fhe
riﬁer of Chao Phraya have never been inundated by a river so far.
Table IV-5 shows the maximum water level of the Chao Phraya river in
- the period of 1940 to 1983. According to this, the ground more than
2.0 m above the average sea level'may not be inundated by the rising

tide.
7) Foundation

“Piles foundation is taken for construction of grain warchouses in
Thailand. As far as the survey team observed, the rainforced square

concrete piles are mainly used for the warehouses'aldng the Chao Phraya

river. 1In the rural areas, bearing piles are used only for the lower
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section of heavy loaded post, because the soil resistance is solid
enough. However, as it was observed the uneven subsidence of the
ground cven in areas Qith a solid seil, investigation should be con-
ducted carefuily for fhe design'of warehouses to recognize the

conditions of subsoil, bearing capacity of soil, ete.

The crack of a floor caused by the uneven subsidence of the ground
may raise humidity question, thus making the conditions of storage
worse significantly. Sufficient consideration should be given to the
foundation work.against the load, and in case of fill-up ground
'.the water proof floor should be made carefully to prevent the rise of

humidity.
8) Site

Transportation means include trucks, railway and barges. Trucks
are normally used for transportation with the exception of barges in
the Central region and railway in the Southern region. Warehouses
are located along highways (with the breadth of about 7.0 m) or have

access roads to highway with the breadth of 4 to & m.
9) Standard of PWO entrusted warehouses

PHO has specified the grades for entrusted warehouses, The con-
tents of grade are very simple as shown in Table 1V-6. Tt would be
necessary to make detatled standards in the entrusted warehouses.
They should include the requirements for warehouses (area, structure,
fumigation) and their equipment {cargo handling machines, appliances

and cquipment required for storage management).
10} Warehouses for survey

The warehouses surveyed by the study team are listed in

Appendix B.
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4—6-3 Actual Situation of Milling Facilities

Rice mills mbstly locate rice producing areas. Milling capacity are
shown in the amount {(metric tons) of paddy processed in a day. It has
a wide range from less than 10 tons to more Chan 100 tons. As shown in
Table IV-7, small-scale rice mills predominate in numbey. Medium scale
“account for major proportion in total processihg amount . Large scale rice
mill process mainly export rice. Yearly operating days for them have_been
reported as 100 - 150 days after harvesting, however in central region rice

mills have come to operate more due to fhe introduction of double creop of

rice.

Facilities of a rice mill for exporting rice consist of warehouses
for paddy, rice milling equipment with steam engine, paddy parboiling equip-

ment and drying floor, and river wharves depending on its location.

Some of large scale rice mills have expanded facilities such as
warehouse, and business of drying and storage for cassava chips under

their management.

Machines are usually manuféctured locally except that a féw complicate
ones are imported. A very advanced Rice Processing Complex has recently
apﬁeared for the purposes not only to produce quality of rice with high
added §a1ue but also bram oil exiraction, further utilization of paddy husk
(burning-gas power generator, carbonized husk production). This kind of
rice complex-is putting more emphasis on rice processing than on rice trad-

ing which was ever main profitable business. for rice wills,

New parboiling method .(hot water soaking) and labour-saved paddy
handling method (cargo handling machines) have newly been introduced in

many rice mills,

For tréding,‘quality_of paddy must_bé grasped correctly. Since the
end of last_ﬁéar, every rice facility is obliged to be equipped with the
inspectidn instgumeht”(mqiSture metfe, test whitening and grading machine)

instead of primitive devices.
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4~6-4 Milled Rice Packing

Milled rice is packed in bags for distribution. As milled rice is
the final product, it will be rarely sold without being'packed in future.
on the contrary, pfe—packing'is getting diversified. 50 kg chemicél fiber
bags are atready in market in additiomn to 100 kg jute bags and 1 kg plastic

film bags are also used to fulfill the customer's requirements.

‘Buyers usualiy prefer packed milled rice, This is also true with
maize and beans because of the lack of facilities fdr_receiving unpacked
~products- in importing countries, and the ‘difficulty with transportation of
unpacked products to the inland areas. The aBility_to export packed

products will make Thailand more competitive in export market.
4-6-5  Rice Transportation and Equipment for Transportation
Current transportation in Thailand is briefly explained below.

a) National wide road network has been developed rapidly in recent

years, and accelerated motorization.

b) River and canal transportation which had long history in

central region has declined recently..

¢} The Bangkok Port is the only one shipping port for rice export in
spite of various restrictions because of river side location.

It is always congested since most of exports are gathered here.

Under these conditions, trucks nowadays transport rice much, and
trains, barges follow as transportation equipment. Trains are utilized
especially for the transportatrion from the North-eastern and North regions

to the South, and for the export to Malaysia.

As stated separately, paddy is handled and transported in bulk. Trucks

with specially designed high side plate for cargo table are operating, for



increasing loading capacity. The cloth net and bags full with paddy on
the cargoe table are used to prevent paddy spillage. Trailer-trucks are
not used for rice transportation in Thailand. Large trucks bave the time
restriction to go in/out of Bangkok, and are checked the loading weight

at the check points locéting just before enteving Bangkok .

.in spite of the low cost, barge transportation has declined. There
are some restraints for barges such as irrigation water gate, £loating
plants in wéter, longer transportation time, Bul some opinions to re-
coﬁsider.barge Lransportation are heard ih view of energy saving. Steel
made and larger barges are being developed recently though wooden and

small barges arve still working.

Wooden barges operate more in the river Chao Phraya and main canals,
but From the warehouses in wharf to vessel, steel barges with the capacity

of more than 500 tons are used.
4~6-6 Actual Situation of Cargo Handling Procedures
1} Paddy handling

The form and cargé handling system for paddy differ from those
of milled rice. Paddy is normally stored and sold in bulk. Each
grade of bulk péddy, piled in a warehouse separately is shipped as
reqﬁited. This operation used to depend.on manual labour witﬁ
basket, but_has'recenfly been substantially mechanized. Baﬁy tractor
shbvelg (front—end fype, with a bucket capacity of 1.6 tons) are
used for. moving ‘paddy, particularly paddy feeding into the milling
fac111t1es_ A large scale lel often has two or three tractor

'_shoveis;

Belt conveyors have been used only experimentally in Thalland
'Lhough ‘they are most: common in other countrles for the bulk trans-
_:portgthp,pfspaddy, A tractor shove1 can carry-20 to 30 tons of paddy
Vper_hoq;fdepeﬁding upon the transportation distance. A tractor shovel

gapébilify is almost equal to a belt. conveyor of 20-inch width.
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Tractor shovels, which are excellent in mobility are used extensively

in the spacious facilities of Thailand.

Unloédiﬂg'bf paddy in bulk from a truck depends on manual labour

or sometimes using 1arge board drawn by portable'power.winch_
2) Milled rice cargowork

Milled rice is packed in a jute bag after milling. A bag may
contain 50 kg or 100 kg of milled rice with tare. A 100 kg bag is
most commonly used. The_unloédiﬁg/loading of milled rice, and its
'handiing and'étacking‘aié usuaily done by'workers. The rice is

carried on the workers' shoulder.

Stacker and belt;éonveyor for bagé are used in some warehouses,
Most of the mi11éd rice for export is shipped from the port of
Bangkok. Tt is.directly loaded into a §esse1 alongside the wharf or
_indirectly by a bérge off the wharf. A recent survéy indicates that
70 to 75% df the exported volume is loaded directly into a vessel,
while its remaining 25 to 30% is loaded from a barge. The vessel
‘can not be fﬁlly loaded because of sand bars at the estuary of the

river.

The ﬁrocédu;es of_loéding including export inspections have not
Changéd bésicélly in this 20 or 30 years. Fig. IV-3 indicates the
flow of this loading which'relieé primarily on manual labor. A deck
eyane is.uséd to load a slinged unit of 16 to 20 bags, weighing

160 Rg'éach, directly into a vesselralongside a wharf.

Some attempts have recently been made to:rationalize the cargo
handiing method.  These aftémpts include the utilization of bag
barréws and ceiling cranes in a wafehouse, and truck cranes on the
wharf._ Labour can be.saved by using a bag barrow, but it takes
approximakely the same length of time as conventional shouldering.
A truck crane can handle about 500 tons of milled rice per day.
The first model of a bag spiral chute for bag loading is being

installed in Thanakit Warehouse.
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It is technically difficult to improve the efficiency of bag
handling. Aithough maﬁy othar.agrigultufal products are increasingly
being handled in bulk, the idea of bulk handliﬁg of milled rice still
faces oppositioﬁ except for special cases. Therefore, milled rice
wili be packed and handled in various types ‘of bags for the moment.

The most efficient pracfical method is to handle as many Bags as pos-—

sible, as one unit,
4-6-7 Mixing and Operations

Rice normally undergoes re-milling, grading, mixing and packing by
exporters, and inspection, in a warechouse at a wharf, before shipped for

export from their own wharf. The warehouse at a wharf partly has function

of cargo handling,

Rice merchants in Thailand export variocus grades of rice which are
of ten mixed to meet the customers' requirementé. This is recognized as
a series of economic transactions., In 1982, as many as 22 grades of rice
were exported. In the futuré, milied rice thét has been packed by fice
mills in accordance with scientifically standardized and quantified data
will be distributed probably. Milled rice hoWever.will continue to be

blended before export like other food items because it is the final product.

~The present rice mixing process in the flow of rice marketing is
positioned as shown in Fig. iv-3. The mixing method described below and

illustrated (Fig, IV-4) has been in use for many years.

° 100 kg milled rice bags are piled up to form a square with the
height of 5 to 6 m. The bags are then opened beginning from the
top of the pile te make a heap of rice. The rice is mixed by

crumbling the heap with a bucket.
® Mixed rice is fed with baskét'on workers' shoulder by about 30 kg,

to the sieve with inclination, and weighed and packed again in new

jute bags.
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° The method of mixing is unique to each godown manager. The
repacked bags are carried on the workers' shoulders and loaded

into a barge beside the wharf.

° The operation is smoothly carried out by teams (20 t6 30 workers

edeh) under the instruection of a foreman,

Layer of Bag (Quality of Rice differs to each layer)

() ()
a

T,

Front View Side View

Fig. IV-% Traditional Mixing Method in Thailand

A new mixing method has been adopted by some warehouses at the
wharf. Milled and broken rice of different grades are put into
steel tanks or concrete square bins. A certain volume of each rice
is discharged and mixed to achieve a predetermined rice quality.

A siiding shutter or a rotary valve is used to discharge the rice,

The operation 1s controlled not by weight, but by volume,
4-6-8 Actual Situation of Re-Milling Procedures
There is no statistics available regarding the ratio of rice that

is re-milled in the warehouse at the wharf. Through the survey as much

as one third of all rice is estimated to be re-milled before exports.
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The re-milling process, if necessary, usually precedes the mixing
process as it may produce’some broken rice. It is desirable to make

less broken rice in the re-milling process.
The purpose of re-milling is as follows:.

° The re-milling of milled rice, which can be stored for long time,
enhances the milling degree of rice by removing the deteriorated
browned aleurone layer. Re-milling would normally canse yield

losses of 2 to 3%Z.

° The bran attached to on ordinarily milled rice is‘femovea'by_
re-milling and polishing te give it a smoother surface. This

increases the commercial value of milled rice.
Receutly rice is re-milled mainly for the latter purpose rather

than the former one. Yet, concerning yield losses, the rise of added-

value by re-milling can compensate it.
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CHAPTER V. FUNCTIONS AND ORGANIZATION OF
| THE PUBLIC WAREHOUSE ORGANIZATION

5-1 History

The Public Warehouse Orgénization (hereafter called the PWO) was
established as state organization under the Ministry of Commerce in 1955

by the "Royal Decree Establishing a Public Warehouse Organization".

. The history of organization similar to the PWO date back to the
period immediately after the end of the war when the Division of.Central
Public WaréhoUse ﬁas established with the main objective of supplying
basic;commoditieS“which were imported'by the Government for sale to the
farmers and the ﬁublic'at a cheap price to stabilize the prices of those

commodities,

The Division's role was expanded later, by setting up rice storage
facilities:and_warehouses in the countryside, to purchase rice and serve

as a temporary storage for agricultural preducts.

© In 1954 it was proposed that the Division's status be elevated to a
state éntgrpriﬁe. . On April 20, 1955, a Royal Decree was issued to create
" "The PuBlic _Wéfehouse Organization" and all the properties, assets,
rights, iiabilities and buéiness of the Warehouse Division, as well as

the offiéials'under.the Warehouse Division, were transferred to the PWO.

$-2 The Objeéctives of the PWO

Section 6 of the_Rbyal Decree describes the objectives of the PWO as
follows: _“The objectives of - the Organization shall be to carry out
propetr activities.related to rice, agricultural and other products to
eHSute‘that3their'quahtity, quality and prices are appropriate and that

the supply is .sufficient to meet the demand of the State and the Public.

5-3  Roles and Activities of the PWO

The aﬁthority of the PWQ to carry out its objectives covers a rather

wide range as stipulated in section 7 of the Royal Decree,



However, its actual activities in the past have mainly comprised

price support and stabilization operations for various agricultural and

consumer products,

The main past activities in which PWO has been involved are as

follows:

1)

3)
4)

5)

6)

5--4

b

Participation in a rice price support and stabilization program in
which the PWO purchased milled rice to create a demand for paddy and
help raise ex-farm paddy prices. Also, release of this milled rice
on the local market when consumer prices showed sipgns of excessive

increase.

Export of rice either under Government-to-Govermment contracts or

under directly negotiated contracts.

Supply of rice for local consumption under normal commercial terms,
Storage and distribution of rice under the low-cost rice program.
Temporary storage of paddy and other agricultural commodities for
farmers until prices rise, and in the interim provide farmers with

credits to cover their expenses.

Procurement of consumer goods (locally or imported) essential for
public welfare to sell at nominal prices to stabilize market prices

at reasonable levels.

Past Performance of the PWO Activities

Activities 1isted in ditems 5-3;, 1), Z)Iand 3) are mainly concerned

with the market intervention program under the paddy price support

- and . stabilization policy of the Government. This is the most

important program the PWO has conducted over the last three

consecutive yearé.



3}

4)

The objectives, systems, performance and problemg of the wmarket
intervention program conducted by the PWO are described in the next

chapter,

Activities other than those mentioned above for the market inter-

vention program are called the PWO's private business.

The performance of this private business over the pést six years is
gshown in Table V-I. The systems and purchasing channels of this

business are shown in Table V-11.

The activities of item 5-3, 4) above are shown in the first column
of table A as economy rice, The purchasing system for this economy
rice including purchasing sources and procedures and setting proce-
dures for purchase prices are shown in the first column of the
Table B, This system was known as the "Rice Reserve Fund". It was
started in 1966 and was in operation'until 1982 when it was abol-
ished because of opposition from the farmers' groups that this

system brought on lower paddy prices.

Under this system exporters had to reserve about 60% of their
exborts and sell it to the PWO at a low price, about half of the
prevailing market price, The PWO could, therefore, resell this rice
to the public at nominal prices through the small stores under
governmeht support and provincial companies for the benefit of the
low-income population. An example of rice sold under this system

was the so-called "Ocha-Rice'".

The PWO activities in item 5-3, 5) in the previous section are the
most significant from the viewpoint of helping farmers increase
their bargaining power to  command higher prices when dealing with

middiemen and private traders.

These attivities are calied temporary storage and pawning activ-
ities, The PWO had not been very active in these activities but is
now trying to popularize this system among farmers by closely coope-
rating with the Bank for Agriculture and Agricultural Cooperatives
(hereinafter called BAAC).
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’

In this project, farmers will bring their paddy for storage in the

PWO warehouses and the PWO will issue the receipt for the received

paddy.

Farmers can, by using this receipt, borrow wmoney f£rom BAAC up to
about 80% of the value of the paddy. The project would help farmers

store their paddy until market prices become favorable.

On June 7, 1984, thé'PWO and BAAC announced a joint plan for this
temporary'étorage and pawning program to provide short-term loans to
farmers of 4 billion Baht for postponement’ of paddy sales in 15

provinces late this year.

The scheme enables farmers to pledge their paddy to warehouses
provided by the PWO for 80% of the total value of the crop. They

can sell their paddy when prices are favorable.

The program will begin in Novemwber, coinciding with the annual
harvest when paddy prices are generally low. Farmers can deliver

their paddy to 16 locations in 15 provinces,

In the northeastern region, warehouses will be provided in Nakhon
Ratchasim, Khon Kaen, Udon Thani, Ubon Ratchathanl and Surin. In
the northern region, facilities will be pfovided in Sukhothail,
Phitsanulok, Chiang Mai, Chiang Rai and Phayas, and in the central
-region in Ayutthaya, Ang Thong, Prachin Buri, Nakhon NaYok and
Suphan Buri. 1In each province, warehouses will have at least a

20,000 ton storage capacity, and some may have up to 50,000 tons.

The PWO picked only 15 provinces due to a lack of warehouses. Most
warchouses to be used in this scheme must be rented Ffrom private

firms.

When farmérs deliver paddy to warehouses they can use the warehouse
feceipts'ﬁo obtain short-term loans amounting to 80% of the paddy
value. Initially, the ‘bank will set aside 1 billion Baht for the
scheme, Farmers will pay a 14%Z interest on pledges not exceeding

six months.
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1)

2)

3)

There is a problem with paddy that has over 14% molsture because it

cannot be stored for long periods,
If farmers default, their paddy will be sold to the central market
by BAAC to recover the payment. Farmers who use this service are

expected to be mainly BAAC clients and number about one million.’

The Qrganization of the PUWO

The PWO is divided into varlious departments which are sub-~divided
into divisions and sections. Each unit 1s administered by a chief
or head. These administrators-report to deputy managing directors,
assistant ménaging directors and managing direcﬁors. Qverall
management is supervised by the Board of Directors. The PWO organi-

zation chart is shown in Figure V-1.

The members of the PWO Board of Directors are chosen from experi-
enced éﬂd qualified Government persounel. The term of office is
four vyears. The board members consist of a chairman, vice-chairman
and the'managing directors as ex-official members, and no fewer than
four but no more than eight members including a representative from
the Finance Ministry, The board is authorized to set policy and
supervise the overall management of the PWO and to set regulations

dealing with business and personnel management.

At present, the PWO Board of Directors consists of 11 members, with

- the Minister of Commerce acting as chairman.

The PWO'Managing Director is authorized to manage and administer the
PWO affairs in accordance with policy, rules and regulations laid
down by the board acting under Thai Government rules and regulations
that govern state enterprise activities, He is authorized to give
rewards, annual promotions ahd administer the code of conduct, etc.,

in a manner that does not deviate from the policy set by the Board.
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4) The organization of Departments and Divisions is as follows:

Adminfstration Department

General Warehouse Départment

Agricultural and Consumer Products Department
EXport~Im§0rt Department _ _
Internal Audit and Control Department

Office of the Managing Director

Business Policy and Planning Division

'5)  The Administrative Départment is reéponéible for general business

6)

7)

management - including other responsibilities not specifically as-
signed to any other department or division. Tts main duties include
legal and financial matters, accounting, personnel, storage and

property maintenance. The Department is further divided into:

Administrative Division
Finance Division
Accounting Division

_ Budgét Division

Supplies Division

The General Warehouse Department is responsible for various storage
and warehouse services such as temporary storage, bonded ware-
housing, dinventory record keeping and quality control with

particular reference to égricultural products, It is divided into:

Control Area Warehouse Division

Regional Warehouse Division

The Agricultural and Consumer Products Department is responsible for
procurement and sale of domestic products such as rice, field crops
and ‘other consumer products to maintain and stabilize prices for the
benefit of domestic producers and to help create prices which

consumers can afford to pay. It is further divided into:
Rice Division

Field Crops and Fibers Division

Consumer Products Division
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8)

9)

10)

1)

The Export-Import Department is responsible for procurement and
customs processes with regard to export and dimport of .various

commodities. It consists of:

Export Division’

Import Divisien

The Internal Audit and Control Department is responsible for various
aspects of internal auditing relating to the performance of the
general warehouse operations, procurement and sale of pfoducts,
financial matters, accounting and other -assigned tasks including
develo?ment, and dimprovement of the PW0O management system, It

consists of:.

System Dévelcopment Division

Audit and Control Operating Division

The office of the Managing Director is responsible for éll secre-
tarial work, coordination within and outside the PWO, public
relations and proposal of technical data and information duly

assigned. The office consists of:

Secretary Division

Coordination Division

The Business Policy and Planning Division is responsible for general
sﬁrvey, study, and analysis of  economic conditions and marketing
situations in order to formulaté basic criteria and parameters for
policy-making decisionsrin accordance with the Natiomal Ecoﬁomic and

Social Development Plan.
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CHAPTER VI PWO MARKET INTERVENTION ACTIVITIES

g1 Objectives and Problems in Apricultural Product Market Intervention

by the Government

The marketing system of agricultural products and their prices are
unfair to farmers since prices of most agricultural products are deter-
mined by wholesale markets in Bangkok and middlemen who have better
information on market movements and price fluctuations Ethan farmers.

This results in relatively weak bargaining power for the farmers.

Trade through the cooperative system or farmers' organizations has
been underdeveloped, and therefore the majority of the farmers still

trade through local middlemen.

Thus, the government had to dincrease 1its intervention in the
marketing and agricultural pricing system at the export, wholesale,

retail and farm levels.

However, these measures have not progressed, while the private
sector's marketing system has expanded. TFurther, many market dinter-
ventlon measures of the Covernment have caused many problems that need to
be seriously reviewed, For example, there is a policy to slow down
agricultural price increases to protect domestic consumers that conflicts

with a pelicy to raise farm-gate prices.

Other problems of the marketing and agricultural commodity pricing
policies which need to be reviewed and improved during the Fifth Plan

period are described in the Plan Document as follows.

1} The Government's intervention in the export market increases

exporters' costs and results in lowering farm gate prices.

2) Local farm trade lacks basic infrastructural services, for example
warehouses, godowns, silos and transportation services causing
farmers to rely on widdleman at various levels. Furthermore,
middlemen have a monopoly over marketing and agricultural pricing

information resulting in lower bargaining power for farmers.
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3) Govermment intervention at local levels, such as the price support
program, is not extensive enough and not operating as efficiently as

it should be due to very limited resources.

4) The formulation of farmers' groups for - trading purposes is still

limited.

All these factors 'constitute existing agricultufal.-marketing and
pricing problems which place farmers in a disadvantageous position

and prevent them from gaining the full benefits of agricultural

prices.

6-2 Market Intervention

Thailand had attempted to introduce a price guarantee systeﬁ for
agricultural products but did net implement the system in a true sense.
Setting price guarantees for any crop implies that farmers can obtain a
guaranteed price for that crop from either merchants oy the Government.
When the Covernment sets a price guarantee, it must be prepared to

purchase all guaranteed érops at the puaranteed price.

The various price-guarantee schemes undertaken by the Government
since - 1975 have always been conducted under severe financial and
personnel limits, The Government has intervened only in some ‘areas and
has paid those few lucky farmers the guaranteed prices. The vast
majority of farmers have had to sell privately in the open market, below
the'guaranteed price; The two-price system that has emerged has caused

some problems..

In the price. support’ system, the Government purchases crops on the
basis of the prevailing market price, As‘loﬁg as the Govermment does not
want to destroy the ekistihg' market system, it should respect the
'priqc;ple of the market mechanism for successful price support based on

clear understandihg of market operations.
.One' pqpu1ar: theory which shows the effectiveness of market

interventiOnfactiﬁipieslis that the goverﬁment purchase of crops creates

an artificial demand which raises prices.
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However, if the Government sells the products immediately after
purchase,'the measure 1s useless. Any artificlal demand created by the
Covernment is cancelled by an artificial supply from the sale of -the
products. The purchased commodities must be held in storage to make the

created demand last as long as possible,

Generaily, the prices of agricultural commodities drop immediately
after harvest when the marketable surplus of the commodities floods the
market. Their prices increase especially in urban areas at the end of

cYop yéar when the marketable surplus is almost sold out.

The objectives' of market dintervention by the Government 1is, as
stated above, to support the prices of agricultural commodities,
especially -at the beginning of the crop year, to raise farmers' income
and 1iviﬁg standérd, then to stabilize the prices of commodities for the
sake of consumers during the end of the crop year when the farmers'

stocks are low and prices increase.

For this'purpose, the purchased commodities must be kept at least

six months between the harvest season and the pre-~harvest season.

1t is for this reason that basic infrastructural services such as
warehouses, godowns, silos and transportation are essential, and that the
lack of these services is a crucial problem to be solved for the

successful implementation of marketing and agricultural pricing policies.

When the Covermnment wants +to support 'prices through market
intervention, ‘it must take proper steps at the export level because
domestic prices are more effectively adjusted by export premiums or

taxes,

6~3 Market Intervention Activities by the PWO: Procedure and’

Performance Over the Last Three Years

1) The Thai Government realized the need to increase the income level
and living standard of farmers by intervening in the market to keep
agricultural cbmmodity prices at a reasonable level, ‘TFor the first
time in its history of agricultural priéing policies, the Government
announced a peolicy to .support and stabilize the paddy price on

September 1, 1980,
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2).

A Price Policy Committee under the chairmansbip of ~the Prime
Minister Général Prem Tinasulanonda was also set up to stipulate the

policy aund implementatiom procedures.

In addition to the primary objectives stated above, this policy also

has the following objectives which can be attained simultaneously:

a) Stabilization of consumer rice prices

b) Increase of national revenues through exports

The first priority among these three objectives is that of in-

cfeasing the income level and living standard of farmers.

Measures under this policy were slightly changed under the new title
of the policy, termed as Market Intervention and Paddy Price

Stabilizatdion,

The PWO, as a state enterprise under the supervision of the Ministry
of Commerce, has been- assigned to carry out the mnecessary measures

under this policy.

‘Market intervention under this policy is the most important function

of the'PWO activities over the last three yearvs,

Market intervention procedures

Market intervention procedures involve purchasing rice as buffer

_stock at the beginning of the crop year and releasing it to - the
_markec at a lacer period when farmers' paddy stocks are low or when
_-paddy and rice prlces increase to a level . creating a burden on
-_consumers._ Purchase of rice by the PWO is expected to create an addi-
~tional art1f1c1a1 demand at the. beginning of the: harvestlng -season
'and increase paddy prlces above or near the target price fixed by
:the Government._ Thls_enables farmers to sell thelr products at

thESE~pr1CESg'

---ihere are two’ systems for the PWO rice purchases for market inter-

iventlon' by bidding and/01 at fixed prices.
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In typical bidding, rice traders, willers, exporters and farmers'
organizations are all entitled to submit bids. However, in some
' specific cases only farmers' organizations are entitled to submit

bids to give them a more favorable position.

The fixed price system means direct negotlation and contracts with
the specifie supplier and is applied to purchasés from the
Agricultural Cooperatives Federation of Thailand, Accelerated Rural

Development and the farmers' organizations.

Since the announcement of the Paddy Price Support and Stabilization
Poliﬁy in September 1980, the Thai Government has fixed_and an-
nOunced'the prices of paddy for each crop yeaf. The prices of paddy
fixed by the Government -in the_1980/81 and 1981/82 crop years were

"target prices', but in the 1982/83 crop year was the “floor price."

The target price was higher than the market price when it was set,
The Government, after the announcing the target price, took every
possiﬁlé measure iﬁciuding market intervention and export mechanism
'0pération to bring the market price of paddy.up to the fixed target.
price. - The PWO Qas in charge of market intervention and temporary

storage for pawning.

The floor price was set by the Government as the criteria for market
intervention. The Government intervenes in the wmarket when the

market paddy price is lower than the floor price.

' The PWO is entitled to purcﬁésé milled rice from milleré, rice
traders and farmers' organizations in the market Intervention
activities. The Market .OrganiZation 'for TFarmers under the
jﬂfisdictibn of the Ministry of Agriculture and .Cooperatives is
assigned to purchase pa&dy from farmers, farmers' organizations
and/or middlemen to intervene into the market under the Paddy Price

Sﬁpport and Stabilization Program of the Government,

In the 1980/81 crop year starting from October 1980 and lasting to
September 1981, the government set_the_targef price for paddy fof
miiling'to 5% rice at 3,500 Baht per metric ton. The market price
of paddy for fhe'same grade was 3,000 Baht at that time.
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In the next crop year of 1981/82 {(from October 1981 to September

1982), the tarpet price of paddy was increased to 3,750 Baht for the

same grade of paddy to intensify the market intervention activities,

However, from July 1981, the price of rvice in the domestic market of
Thailand followed the declining tendencies in the world market and
fall to 3,100 to 3,200 Baht.

In the 1982/83 crop year {October 1982 to September 1983) the
government found the target price at 3,750 Baht impragtical, and
changed its pricing procedure from the. target price to the floor
price. The floor price set by the government in the 1983 crop year

was 3,300 Baht.

Market intervention activities by the PWO: performance over the

last three years

The perfbrmance of the PWO operationé under the Government's Paddy
Price Support and Stabilization Program 1s shown in Table C. The
system and channel of rice purchases by the PWO under the program

are shown in Table D.

Table C shows that the quantity of rice purchased by the PWO to

intervene in the market was 1.16 million tons, 1.33 million tons and

0.55 million tons, réspectively, in the crop years of 1980/81,
1981/82 and 1982/83,

Buffer stock accumulated over the last three years which was origi—
nally for export and local consumption, could not be entirely

released to the local market . dnrlng the early perlod of the each

crop year because it would have effected a paddy prlce decrease.

'The3PWO,‘therefore, had;to store.this huge amount of rice for a long
period ﬁo_éxpoﬁt it. . But unfortunately the price of rice in'the

international market fell in the latter stages of the operafion.

‘The prlces of rlce purchased by the PWO were in fact hlgher than the
l_market prlce, and international rice prices during that time were
“much lower than the purchased prices, thus causing a huge loss to

.'the PUO..

VI-6



4)

In the implementation of the Paddy Price Support and Stabilization
Program, the Agricultural Cooperatives Federation of Thailand
(hereaffer-balied-ACFT) has -also been assigned By the CGovernment to
pufchase-paddy.frbm its members at the Government target price for
rice milling. Theutarget price of paddy fixed by the Government was
higher than the actual market price and thus caused higher costs to
ACFT. ACFT would be faced with losses if it sold the rice stock on
the market. 'The-PWO‘wés, fherefore, assigned té'buy milled rice
from ACFT at a price caiculated from the target price.of paddy-with
the additionsof'other operating costs. - The prices of "these pur-

chases were therefore much higher than actual market prices, thus

were another cause of the huge losses incurrved by the PUWO.

The cabinet -has approved an agreement for the Government to compen-

sate the PWO for all losses during the past three years.

For the 1983/84 crop year, the government used the export mechanism

-'by,reducing the export premium and export tax, instead of using

parket intervention to support the paddy price.
Floor ‘prices of paddy have also been aunounced for this crop year by
the GCovernment, but the purchase of rice by the PWO and other

agencies to intervene in the market has so far been suspended,

Constraints on the PWO activity in the market intervention program

‘and countermeasures, .

Several constraints on- PW0's performance in market dintervention
operations were the main causes for the huge loss incurred over the

last three years. They can be gfouped, however, into the following

‘four factors. -

i} © Financial factor

To smoothly purchase a fairly large amount of rice during the
short period immediately after the harvest, the PWO requiréd large
funds, TIn the rice market dntervention activities over the last
three years,.these funds were financed by a commercial bgnk loan

with rather high interest.
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The financing for these operating funds which can be .turned
over by the selling and buying operation should be made avallable

from governmental financial sources without interest or at a low

rate of interest.
ii) Facility factor

The PWO owns warchouses which wmet only 7% of its capacity
requirements for the operation in the 1980/81 and 1981/82 crop
years. The balance had to be reanted from the private sector.
Renting private warehouses gives rise to various problems. These

include:

a) Warehouses of substandard quality allow the stored agricultural

commodities to deteriorate rapidly.

b) Warehouses are of small capacity requiring the PWO to rent a
large number. They are also scattered over a wide area which

makes it difficult to keep them under proper management,

¢) Rented warehouses are often located far from loading and port

facilities, causing transportation problems,
d) Rental fees are high because of limited available space,
e) Lack of necessary warehouse facilities.
In order to serve the Government policy in such a program, the
PWO should be ready to intervene in the market with its own ware-
houses and facilities.
iii) Marketing factor
The huge amount of rice purchased by the PWO to support the
prices for the benefit of the farmers must be either released to the
- local market to stabilize consumer prices or exported to foreign

"countries;;.Howgvet; dutiqg the program, the PWO was not given top

priority in_government—torgovernment export for its rice stock,
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Marketing is very important not only for its price stabilizing
function but also for fulfilling the PH0's role to support the price

for farmers.

When it is difficult to release the huffer stock to the local
market because of the prevéiling market situation, these stocks in
the PWO warehouses should be given prilority im meeting the export

quota of the govermment-to-goveroment sales contracts,
iv) TPersonnel factor

The assignment of market intervention has caused the PWO to in-
.crease its personnel sharply from 500 to 800 persons during the
program. It is thus quite natural that the PWO had to recruit a
.1arge number of inexperienced pevsonnel to perform the job., It is
necessafy for the PWO to establish the Grain Storage Technology
Development Facility (tentative) to improve inventory management and

conduct applied research work and training.

The four constraints on the PWO mentioned above should be dealt with in a
systematic, dintegrated manner with the'coopération of all organizations

concerned in the PWO's financial, purchasing and marketing operations,

Toe attain the goal of market intervention, it is necessary for the Thai
Government to establish long-term policy, so that the organizations in
charge of and concerned with the operation can be sustained on a firm

foundation and managed effectively.
In spite of efforts to remedy the situation, market intervention is still
subject to Josses because of its function in supporting prices for

farmers and stabilizing prices for consumers.

These losses, when occurred, can be compensated by the Government as for

the loss incurred in the last three years,
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Effective rice market intervention by the PWO to support paddy

prices

i) It.has been clearly stated by Mr. Kosol, the Minister fér
Commerce, during a courtesy visit of the survey téam that the
Ministry intends to interveme in the market by purchasing and
selling about 10% of the marketable surplus of agricultural

products.

The marketing of agricultural commodities in Thailand is mainly
handled by numerous uerchants, millers, and traders which have

formed efficient groups of business circles.

Under these circumstances, the PWO must take special and
gpecific measures to make market intervention activities guccessful,

effective and efficient,

ii) Raising the income level and living standard of farmers is the
most important of the three objectives of the rice market inter-
vention activities assigned to the PW0O under the Paddy Price Support

and Stabilization Policy of the Thai Government.

A market mechanism has been used for market intervention with
the expectation that additional demand at the begimning of the
harvesting season will help increase the paddy price above or near
the target price Fixed by the Government and enable farmers to sell
their products at a higher price. The purchase of milled rice by

the PWO is expected to produce this additional demand.

The PWO purchased milled rice in the last three years from
various groups, including millers, private traders and agricultural
cooperatives and farmers® groups. But the most effective channel to
assure that farmers can sell theif'products above or near the target

price is direct purchase from agricultural cooperatives.

i1i1) To stabilize this system, - it 1is advisable that the PWO co-
qpeyétes.or enteré a joint program with the Agricultural Cooperative

Qrganizétions_and Bank for Agriculture and Agricultural Cooperatives

{BAAC},
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Agricultural Cooperative Organizations (including primary
cobperatives at the Amphoe level, federation of cooperatives at
Changwat level and Agricultural Cooperatives Federation of Thailand
at national level) are conducting mnarketing business to attain
reaédnéble prices of.agricﬁltural products, especially for paddy,

for the benefit of farmers against the profits of private'traders.

BAAC is in a pbsition to provide the agriculthral'cooperatiVe
organizations with the necessary funds for purchasing and marketing

agricultural products of members.

This type of joint program has already been in operétion from
1980, titled "Production Credit and Marketing Linkage Program for
Rice of. Agricuitural, Cooperatives in Thailand" (hereafter called
"Linkage Program") undér the support of the Cooperatives Promotion
Departﬁent of the Ministry of Agriculture and Agricultural Coope-

ratives to implement the program.

The PWO has been purchasing milled rice from the ACFT and/or
farmers' organizations under this "Linkage Program". These pur-
chases have been about 20% of milled rice purchased by PWO in 1981

“and 1982 and more than half in 1983.

A joint program such as this "Linkage Program" should be
continued and expanded to serve as the basic set-up of rice market
intervention by the Government of Thailand, as this type of joint
program is most conducive to effective market intervention activi-

ties to support paddy prices for farmers.
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CHAPTER VII  OTHER ORGANIZATIONS CONCERNED
WITH THE ACTIVITIES OF THE PWO

7~i- -_Agricultural éooperetiﬁes

7-1-1 Brief Historyiof Agrieultural Cooperatives in Thailand

1) 1he agrlcultural producer s associations. in Thailand dated
back to 1916 when the first rural viliage credit cooperatives was

formed at the 1n1tlaL1ve of the government.

Between 1959 and 1972 - the land 1mprovemenL cooperatlves were

formed and expanded to the 1rr1gat10n system at the "tumbol" level.

Recognizing the fact that most of'the cooperatives'were small in
-size'and narrow in scope to Satisfactorily meet the increasing
demand of member farmers, the government in laLe 1959, set up a
programme under whlch llmlted llablllty production credlt co-
'operatlves were organlzed in some prov1nees with share capital,

and con51sted of groups of farmers at the dlstrlcf level to enable

greater number of members o join.

As membershlp 1ncreased and the business fUnCLloﬂS expanded, the
Vcooperatlves generated surplue The successful operation of these
credit cooperatlves proved thaL w1th proper size. and expanded :
bu51ness act1v1t1es, they can meet the, greater needs of members and
have a better chance Eo succeed than a small single-purpose credit
.soelety. This supports the 1dea of merging a number of small credit

societies into a large size and more viable unit.

2)  In 1968, the Cooperatives Societies Act was promulgated, repealing
the. Cooperatives Societies Act of 1928, in order to facilitate the
'expanSLOH and 1mprovement of the cooperatives. The first government

programme of cooperatlves amalgamaLLon was then designed for a three
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year operation from 1969 to 1972, combining several village-level
credit socieries into a district level cooperative, They performed
rhe same activities as production credit cooperative but are

officially called agricultural cooperatives.

In 1972, the government's organization in charge of administration
for cooperatives including the Land Cooperatives Department finally
merged Into a unified Department which is the present Cooperatives

Promotion Department. This weans that the agricultural cooperatives

have evolved from the amalgamation of village credit societies, land

improvement cooperatives and production credit cooperatives into co-
operatives of larger size covering an entire district and capable

of doing a multi-purpode function.

Present Situation of Agricultural Cooperatives

At the end of September, 1981, there are 714 agricultural cooperatives
established in various districts of the country. .Their activities
include agricultural credit service, purchasing, land improvement,
processing (small rice mill) and marketing of farm products and

extension service,

These agricultural cooperatives are the primary societies at the
local or district level which consist of individual farmers. At

the level above this level, there are 27 secondary or provincial
cooperative federations which undertake joint activities on behalf

of their primary affiliates, inecluding the processing of agricultural
products. Thelr members are not only agricultural cooperatives but

also consumers' and thrift and credit cooperatives.

At the national leﬁel, the Agricultural Cooperative Federation of

Thailand is the apex society of the agricultural cooperatives. The
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memhers are the agricultural cooperatives and the provincial
agricultural cooperative fedevations. The Cooperative League of
Thailand, established under the Cooperative Societies Act of 1968,
i1s reparded as the apex organization of the cooperative movement

at the national level.

7-1~3 Marketing Activities of Agricultural Cooperatives and its Problems

1)

Cooperative marketing system for rice

The marketing of paddy or rice is the biggest business line of the
agricultural cooperatives. In 1977 the government provided long-
term loans to agricultural cooperatives to establish 500 ware-
housés For paddy and orher products. At the end of September,
1981, 714 agricultural cooperatives with 711 thousands members,
in total, own and operate 064 warehouses with a total capacity of

315,425 mt and 19 rice mills with a total capacity of 448 mt/day.

In addition to these, there are 27 provincial cooperatives federations
operating 23 rice mills with a total capacity of 1,450 mt/day.

These federations also obtains marketing loans from the Cooperative
Promotioﬁ Department and other sources for purchasing paddy or other
products from the primary societies as well as farmers. They process
these products and resell them to the Agricultural Cooperatives
Federation of Thailand (hereafter called as the ACFT), cooperative

stores, traders and others.

At the national level, the ACFT is engaged in importing farming

" materials and exporting farm products. The most important imported

product is fertilizer as it is the agent that distributes this input
to the primary societies. Rice is the most important export which

is purchased from the provincial federations and primary societies,
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The ACFT is financed by the Cooperative Promotion Department,

2) Maior problems of cooperative marketing

Members of primary cooperatives account for ouly 14 percent of
total number of farmers in the country, hence their bargaining
power is weak. The primary cooperatives have, on average, the
member of only 1,000 families. Their volume of business is too
small to support the price of paddy for farmers and are not éble

to compete with private traders of farm products.

As a matter of fact, under the current set—up and practices, the
marketing system of agricultural cooperatives as a whole is widely
distributed and manifold. It starts from the farm gate of member
farmers, through the second points of primary societies for col-
lection of paddy and the third point of the provincial federation
for processing, finally goes thrﬁugh the fourth point of distri-
bution center at national level organization. Consequently, the
price of the products which go through these channel and are dis-
posed of finally by the national level organization is usually

much higher than those dealt with by the private traders.
7-1-4 Production Credit and Marketing Linkage Programme for Rice

n In view of the weakness of the marketing system discussed above,
the qupefativé Promotion Department decided to stop the old
marketing system in 1981 and promoted instead a new programme called

Production Credit and Marketing Linkage Programme for Rice.
Under this programme, cooperatives at all levels will work together

as. one integrated cooperative organization. Their bargaining power

will be.strengthened, the marketing costs will be reduced, and a
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reasonable ?rice supporlt scheme will be applied,.

The ACFT, 19 provincial cooperative federations and 339 primary
agricultural cooperatives, with theiy facilities of 37 rice wills
and 510 warehouses were selected to cooperate. The government
agencies provided the financial and marketing support and super-

vision.
The operation of the programme is as follows.

The Agricultural Cooperatives Rice Marketing Promotion Centre was

set up under the Cooperatives Promotion Department (hereafter

. called as the CPD) of the Mimistry for Agriculture and Agricultural

Cooperatives to operate and control the activities of the movement
such:as the paddy collection, grading, storing, transportation,
processing and distribution. Afrer a few years or as soon as the
programme pains a headway, the ACFT will take over the responsi-

bilities gradually.

The Bank for Agriculture and Agricultural Cooperatives (BAAC) and the
CPD are the main sources of funds to finance the primary societies

for paddy collection.

The primary societies are only authorised to collect and grade paddy.
The farmer members who deliver the paddy receive the way bill from
their societies and collect the proééeds themselves from the bank.
The societies deliver the paddy to the nearest rice mill of any

primary societies or provincial cooperatives federation.
The rice mill of the provincial federation will undertake only the

processing of paddy and deliver the milled rice to the PWO .ware-

houses or to the ACFT warchouses without purchasing ox/and selling.
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7-2

1)

2y

3)

ACET 1is responsible for the whole operatlon as follows., It does
not. purchase paddy or riece, as it is only distribution of rice.

It enters into an agreement with the PWO and offers to make delivery
contract. It collects the proceeds from the buyer and deposits

the same to the BAAC or CPD for clearing of loans borrowed for paddy

purchasing.

The initial results of the new programme in fiscal 1981 have been
encouraging. The value of paddy delivered by the farmer—members
was 397.4 million Baht, of which 293.6 million was turned to loan

repayment representing:74 percent repayment rate.

The primary cooperatives collected paddy from member at high prices
according to the new price support system. The operation cost of

the primafy societies was only 10 Baht/mt of paddy.

Bank for Agricuiture and Agricultural Cooperatives

Bank for Agriculture and Agricultural Cooperatives (hereafter calied
as BAAC), as a government-owned bank, dis extending its credit
services to more than 2 million agricultural households which
represent nearly 40% of the total number of agricultural households

in Thailand.

There are three types of clients of BAAC loans, individuél registered

client farmers, agricultural cooperatives and farmers’ assocfations.

Loans which ‘are provided to individual registered clieut farmers

- are divided into three kinds of loans, short term loans, medium-

term loans and long term loans. These loans represent about 70 - 80
percent of -the total amount of loans disbursed annually by BAAC,

About 25 percent of ‘the total loans are provided to Agricultural

_Cooperatives and the remaining 1 - 2 percent to Farmers' Associations.
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4)

5

6)

7)

Loans to registérﬁd client farmers are provided on both a group

. lending and individual lénding basis. Since by far the majority

i)

of the Bank's clientele are small and middle-income farmers, the
group lending delivery syétem'is the more impdréant of the two,
Under this system each farmer is required to join an informal, joint
1iébility client group of at.least 5 farmers before appiying for

a short and/or medium term loan.

BAAC.makes four typés of ldans available to agricultural cooperatives,
These coﬁsist of loans for lending td member farmers, loans for
purchasing agricultural inputs and equipment for resale to members,
loans for purthésing-énd marketing members' agricultural products

and long terﬁ loéns‘for investment in fixed assets., In 1982,
cooperatives availed themselves of loans for purchasing and

marketing meﬁbers' agriculthral products to the amount of 243 million
Baht which accounted for 9 percent of the Bank's total disbursement

to cooperatives.

Farmers' association are the second type of farmers' cooperative
inétitution'existimg in Thailand, and are basically organized along
the same lines as agricultural cooperatives. Current government

policy clearly faVours'agriCUltufal cooperatives rather than farmers'

"associations with the result that the number of farmers' associations

in existence is gradually diminishing.

Agricultural Cooperatives Restructuring Programme

Despite 65 years of sustained effort and the expenditure of con-
siderable governmental resources, agricultural cooperatives in

Thailand has not yet matured into efficient and self-reliant business

enterprise serving the social and economic needs of their members.
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ii)

1ii)

iv)

v)

In the year of 1980 the Thai Government adopted in prinCiple

the NESDB's Five-Year Comprehen81ve Plan for the Development of
Agrlcultural Cooperatlves, one development from which is the
AgrlculLural Cooperatlves Restructu11ng Programme. This programme
aims to strengthen and develop the multi-purpose business activities

of about 400 weakest agriculturel cooperatives in three years.

Among many activities and tasks of the programme, BAAC is also
assigned to initiate the Marketing Suppdrt Project for those
cooperatives having the potential to provide a viable marketing

service to their members.

Tn its cdpacity as the most important source of operating Funds

for agricultural cooperatives at all levels, BAAC is highly

desirous that the credit worthiness of these agricultural

.cooperative should be upgraded.

In addition to a credit service ériginslly_assigned to it by the

Government, BAAC now thus offers advice and cooperation in a

broad sphere of agricultural cooperatives activities, in a strong

bellef that the comprehen51ve flve -year plan w111 meet its. stated
objectlve and ultimately result in agrlcultursl cooperatives
maturlng into economically vlable, self Suff1c1ent, business
enterprlses conducting credlt farm supply and marketlng operations

for the benefit of the Kingdom's farming population.

Market Organization for Farmers

'Market Drganlzatlon for Farmers (hereafter called MOF) was

established as one of the state enterprises under the Royal Dectee

of Establishment in 1974 w1th the authorised capital of one billion

baht (U§$50 milliqns}, oi which 50 million baht has been invested

_by the Covernmeht.'
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2)

3)

i)

ii)

iii)

The major objectives of MOF are

to provide farmers with their agricultural in-put including

materials and equipments and thelr necessary consumers' goods.

to establish the market for selling and purchasing of agricul-

tural products to keep up the price of agricultural products.

to assemble agricultural products from farmers for disposition,

or processing for disposition both within and outside the

"Kingdom of Thailland.

The MOF's operation with regard to paddy

In accordance with the government's policy in helping farmers
to get good selling price for paddy, MOF was assigned to
purchase paddy from farmers, agricultural cooperatives and
farmer's associations in order to support the price of paddy
ﬁo the target level. This is the paddy market interventions
activities by MOF under the paddy price support and stabliza-

tion programme by the government,

This purchase by MOF has also the merit for MOF by giving the
fund to farmers to clear up their debts of fertilizer provided

them by MOF on credit.
The fund necessary for MOF to purchéSe paddy is fipnanced by the

loan from Farmers' Aid Fund administered by the Ministry of

Agricuiture and Agricultural Cooperatives.
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CHAPTER VIII ANALYSIS OF PRODUCTION, MARKETING AND
~ EXPORTS OF AGRICULTURAL PRODUCTS
IN TERMS OF QUANTITY

8-1 Analysis of Current Sifyation in a Three Year Average, 1979 - 1981

Statistical analysis was made using economical formulas, employing

parameters of individual statistical sectors.
8~1~1. Analysis of R;ce Situation
D | Anaiysis propedure
. Two_basic formulés ére-employéd to determine both the sales of
paddy froﬁ'fice—growing farming'households and the export potential

of milled vice in térms of quantity.

(1) V = Y-p'

Normal availability of sales from rice-growing

wheref v

" households

It

Production of paddy

Z
It

Normal demand in rice-growing households

(i) X =Y - D

where: X Normal availability of exports of milled rice

i}

Normal demand in whole Kingdom

D' and D are-aggregation'deriﬁed from (i) seed reguirement, (ii)
normal estimated loss in harvesting, transportation and storage,
(iii) normal requirement of food consumption and (iv) requirements

other than.food'(for'example; feed, processing sweets, etc.}.
2} Results of analysis (See the following table.)
Aﬁalysis feéults.summarized-the marketing flow of paddy and

milled rice at each stage in the marketing channel and also, at the

same time, normal export potential both nation-wide and by region:
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-~ Production is recorded at 16.967 million M/T.

-~ Normal demand in rice~growing households is estimated at 6.553

million M/T.

- Normal marketing availability from rice-growing households is

estimated at 10.541 million M/T.

~  Export availability in three jear average during 1979 - 1981 is
estimated at 2,939 million M/T.

3) Marketing analysis

Analysis prbcedures were applied to the:Bangkok Métropolis area
and 71 other Changwats. The result values were processed using the
same formula as forementioned in 8-~1-1. These figures of every
Changwat, combined together with results of regionél. anélysis,
aupply us with significant informational data regarding marketing

rice in terms of quantity in Thailand.
General conclusions are:

i) 'Rice—growihg households in the Central and Lower North have
ayailable to them a large amount of paddy_sales (4.163 million
M/T) (83% of paddy production) in the Central and 2,201 million
M/T (73% of paddy productién including second rice crop) in the
Lowex North while.iﬂ the Northeast, markétab]e availabi]ity
from rice~grow1ng households is a lesser percentage (4)7) of

" paddy productlon (2. 511 mllllon M/T)

ii) Milled rice- which may be distributed and consumed in
non—ricg—éﬁbwing.ﬁouseholds is estimated at approximately 36%

;and '302 'of-:the total estimate "of rice milled within the
_regiona; réspéctivély'iﬁ:thé Central (except the Bangkok area

o where estimated food . consumption is about 0.65 million M/T
1m1lled rice basis) and “the Lower ‘North.. In the Northeast, as

'cqmpared with these figures in the two regions, the percentage
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Table VIII-1 Analysis of Production, Marketing and Export
of Rice in Terms of Quantity (1979 - 1981 Avg.)

(Unit:

Paddy in 1,000 M/T

Milled rice in bracketed figures)
(Milling rate: 65%, except 60% in Wortheast)

| Lower ! Upper | North Whole
| Central| Worth  Horth | East 1South | Ringdon
0. Population 15,464 1 5,066 ' 4,521 [ 16,090 5,823 | 46,961
1. Production of paddy E : _ |
Major rice crop 3,847 | 2,886 - 1,844 | 5,591 1,102 {15,270
Second rice crop 1,458 105 641 41 29 | 1,697
Total 5,305 2,991 1,908 5,632 (1,131 ] 16,967
2, Demand in ricé~growing
hougeholds 1/
Major rice crep 1,030 - 781 - 1IN 3,076 578 6,256
Second rice crop C1iz 9 5 4 2 S 132
Total 1,142 . 790 . 796} 3,080 580 1 6,388
Population 2,806 | 2,199 2,726 | 9,381 12,369 | 19,491
3. Availabiiity of sales 4,163 2,201 1,112 2,352 { 551 (10,579
from rice-growing (2,706)1 (1,430)- (723)] (1,531); (358): (6,749)
households (1. - Z.) !
4. Regional demand other 2,492 668 | 453 1,753 634 : 6,000
than rice~growing (1,620) {434); (294) (1,052)i (4123 (3,813)
households i 1
5. Surplus above 1,671 1,533 659 799 ~83 | 4,579
Regional demand (1,088) (996) (428) (479)] (~-54) (2,939)
2/
Source of Data:
Production; Agricultural Statistics of Thailand, 1981/82
Population; Registered Population, Ministry of Interior, 1980
Population of rice-growing households; 1978 Agricultural Census

Remarks:

1/

2/:

Report, data adjusted to 1980

Includes requirement for seed, uses other than food, harvest

losses, transportation and storage by rice-growing households.

Export potential 1in this analysis, 2.939 million tons is 2.19%

over actual export of 2,876 million tons of a three vyear

average 1979 - 1981,
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Fig. viII=1 AMOUNT of RlCE.PRODUC_TI_ON and MARKETING
~ in THAILAND

T"'f\h"\\ {1979 - 1981 average )
et ' .

UNTT : 1,000 metric ton
on paddy

Held paddy by rice grower

Distributed out of province

Consumption by aan-rice grower

" Total amount of paddy produccion




Fig.
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SURPLUS and DEFICIT of RICE

(detailed data in every Changwat;

by CHANGWAT

refer to Appendix 0-24)

Legend

Rice Deficit Changwat
. Rice Subsistence Changwat

Rice Sutrplus Changwat

Changwat with Adequate
Surplus

Changwat with Large
Surplus

{1979 - 8i av, )

Supply Pemand
Ratio

8% 7 >

85-115

i~

115-200 2
200-250 7

250 7 <
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of milled rice which will be redistributed ‘and consumed in
tnon-rice-growing households is much higher (68%), 1,207 millicn
N/T)

11i) Bangkok is conceivably estimated to collect wore than
2.7 million M/T of willed rice including normal food
consumptién in the Béngkok area (a tittle more than
0.65 million M/T) from dnly two regions, Central and Lower

North, in addition to shipment from other regions.

Approximately 2.1 million M/T (more than 0.85 million MT may be
second rice crop) of milled rice collected from the Central and Lower
North is estimatéd to be sént info'ereign‘trade channels from Bangkok,
together with a little more than 0.9 million M/T of milled rice collected

from other regioﬁs in a three year average, 1979 - 1981.
8-1-2 Analysis of Upland Crops and Products

Six major upland crops (maiie,_mﬁng bean, cassava, sugar cane, kenaf
and sorghum) have a share of theIB? - 89% of plénted acreage among the
total area under upland crops and vegetables, (Appendix 0-27). Exports
of six major upland crops and products émount to 9 million M/T in three

year average, 1979 - 1981, (Appendix 0-28)

Most of the production of upland crops is marketed from farming
households with wvery little kept for. home consumption. Expoft
percentages for selected upland crops are estimated at 75 - 95% for
maize, 35 - 40% for mung bean, 90 - 95% for cassava and about 70% (sugaf
and mqlassés included) fbr sugar cane in ‘recent normal years,

(Appendix 0-29)

Eight major exports items (rice and six major .uﬁland crops and
products — sugar and :molasses are processéd from sugar cane.) -—--
amount to almost 90% (approximately 12 millfon M/T) of the total
estimated export quantity (approximately 13.5 million M/T 4in a 3 yéér
average'l979 - i981)_from ﬁangkok. Fxports in terms of quantity of the
six majdr__upland crops and products (9 million M/T) almost equal 85% of
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Pig. viIi-3 MAIZE PRODUCING CHANGWAT

refer to Appendix 0-24)

(for detailed datas,

Proditction (1,00 tons}

)

1973 - 31 Av,

(

(=
(=3
[aa]
i
o
=

200

300 -~

500 <
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CASSAVA PRODUCING CHANGWAT

VILII-4

Fig,

{for detailed data, refer to Appendix 0-24)

1,000 tons in Pellets }

Production (

Legend

100 ~ 300

300 - 300

500 - 1,000

1,000 <

1979 ~ 81 aAv, }

(
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the total exports, excluding rice (13.5 - 3 = 10.5 million M/T). "Six

major upland crops play a large role in exportS, in terms of quantity,

from

Bangkok. (Appendix 0-28)

That 26 million rais of upland crops produce 9 millien tons of

exports may be a good basis”for_estiméting future exports 1n quantity.

8-2

§-2~1

‘the extension of the planted area.

Projections of Production, Domestic Demand and the Export Potential

of Agricultural Products in 1990 and 2000

Statistical Review of Major Factors Supporting Agricultural

Development in the Past

1) GChanging tendencies of major factors supporting agricultural

development

The average anmal growth'rétes of ﬁhe_major faétorS'thét have
supported this country's agricﬁltﬁral development have changed
during the 30 years from 1950 to 1980..'They are summarized in the
fellowing table.

Development of Thai agriculture has been achieved primarily
through the extension of the planted area with few agricultural
1nputs 1nstead of an increase in productivity per rai during the

same period. Populatlon growth had played a considerable role in

¥

i) Pdpulétion growth rates
‘High population growth rates of more than 3% per annum up to

1973, declined to’ an aVErage annual growth rate of 2.37% between

1973 - 80
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{1) Growth rates of area of farm holding land

- The averége-ahnual growth rate of area of farm holding land was
above the-average annual growth rate of population and was as high
as 4,19% in the diversification of agriculture period of 1962 - 73.
The comﬁetent'réte declined to below the population growth rate from
1973 - 80, to a rate of only 1.20%.

iii) Growth rates of paddy planted area

The avérage' annual growth rates of major rice crop planted
areas which are always below the average annual growth rates of

population was only 1.79% in the period from 1973 - 80,
iv) Growth rates of area under upland crops

- The average annual growth rate of the area under upland crops
was as high as 11.79% in 1962 ~ 73. This was significantly higher
than the average annual growth rate of population,.3.15%. This rate
fell to 3.95%, which is much lower than in the previous period,

however, still over population growth rate.
v) Farm size per agricultural household

Farm size per agricultural household declined from 27.79 rais
in the 1950s to 21.68 rais in 1962 when the Agricultural census was
~conducted. " This .was an annual rate of decline of =2.05%Z. From 1962

- 73,:farm.size per household increased to 27.97 rais, .at the annual
growth'rate of 2.34%, However, farm size turned again to decline
from 1973, and it was 26.63 rais in 1980, This was an annual rate

of decline of -0.79% from 1973 - 80.

The declining farm size per agricultural household deserves
special attention in foreseeing the capacity of development

agticulture.
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Tn reviewlng ~changes 1n major factors which sﬁpported
agricultural development, especially area of farm holding land and
farm size per household, the year 1973, is important in studying the

agricultural development of this country.
2) Review of majer factors supporting production of major rice crop

Major rice corp has been and still is the most impqrtant crop
in Thailand, TYurther examination will supply suggestions for a
perapective analysis for future production capacity. Two main

factors of production -are planted area and average yield per rai.

i) Crowth rate of paddy planted areas by reglons

When a statistical review is centered on rice cultivation, the
annual growth rate is recorded at 2.02% from 1973 - 80, However,
1.79% is marked for the major rice crop and 5.45% for the second

rice crop.

~ Growth rates vary from regiom to region. The region with the
highest growth rate is the Northeast. Major rice crop planted areas

have declined in the Central region.

From 1973 to 1980, the planted areas for the major rice crop in
all regions, except the Northeast, increased by only 0.433 milliom
rais (from 27.844 wmillion rais 1in 1973 - 75 av. to 28.277 million
rais in 1979 - 81 av.) at an average annual growth rate of 0.25%.
In the Central region, planted areas of the major rice crop declined

" at an average annual rate of about -1.8%.

The planted areas of the wmwajor rice crop in the Northeast
increased.by 5.849 million rais (from 22.588 million rais in 1973 -
75 av, to 28.437 million rais in 1979 ~ 81 av.) at a high annual
-growth rate of 3.91X%.
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In consideration of the fact that the planted area of the major
rice crop increased by'6.282 million rais (from 50,432 million rais
in 1973 = 75 av. to 56,714 million rals in 1979 - 81 av.) almost all
of the incieased planted areas of the whole Kingdom (93%) were in

the Northeast Region.
i1) Growth of yield per rai of second rice crop

Yield per rai of the major rice crop has not improved much in
the period from 1973 - 75 av. to 1979 - 81 av, Yield per rai
increased from 267.1 Kg in 1973 - 75 av, to 269.2 Kg in 1979 -

81 av. at an average annual growth rate of only 0.13%.

However, in Northeast, yield' per rai decreased unexpectedly
from 201.7 Kg in 1973 ~ 75 av. to 196.6 Kg in 1979 - 81 av. Yield
per rai in the Region decreased at an average annual vrate of

~-0.393%.

All other areas excluding the Northeast showed an increased
rate of 1.08%. This was because yield per val improved from 319.7
Kg in 1973 - 75 av. to 341.2 Kg in 1979 - 81 av.

8-2-2 Projections of Rice Production
1)  Population projections

Population data 1s important in making -an examinatidn of
 producFion, domestic féquireﬁénts and .export poteﬁtial of rice, All
projected pe:é§e¢tives on planted afeas of rice and upland crops,
domestic requirement and export potential in 1990 and 2000 are based

upon -the following projected population.
The Government -of Thailand had made population projections

" under two aésumﬁtidns of high fertility and 1low fertility.
Accofding to these projections, Thailand population will be:
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Table VIII-3 Changés of Yield per rai by Regiouns
| (1973-75 av./1979-81 av.)
' (Unit: Kg)

{ Average
: o Annwal (%)
1973-75 av, 1979--81 av. ! Growth Rate
_ | _
¥hole Kingdom 267.1 269.2 ; ~ 0.1306
1
Central - 305.2 324.1 ; 0.995
(i) Bangkok Metropelis | o f
drea 340.2 | 47,1 3,488
. : i S
(ii) excl. Bangkok area 304.3 322.1 | 0.952
11.  Central . 326,2 163.9 1.839
. i
. - ! § ’
(ii) excl. Baungkok area 325.1 ' 356,2 1.534
12.  East 263.0 ! 282.3 1.187
13.  West | 306.4 299.9 ~0.356
i
North : 356.7 | 378.6 0,998
- ‘ !
21.  Lower North 317.8 . 336.8 0.972
22.  Upper North 459.0 469.1 0.363
Northeast. \ 201.3 ! 196.6 ~0.393
South 258.8 281.,7 1.423
Whole Kingdom excl. Northeast . 319.9 341.2 1.080

Source: Derived from data in Agriecultural Statistics of
Thailand series
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. ‘ (Unit: 1,000)
High : : Low

fertility fertility
1980 46,455 46,455
1985 51,571 " 51,301
1990 56,185 55,345
1995 61,113 : 59,580

2000 o 66,114 63,772

Average annual growth rate from 1980 to 1985 will be 2,11% in
the case of high fertility and 2.00% in the case of low fertility.
(Appendix 0-30)

~ Recent annual popuiation growth rates Wefe 2.62% from 1970 - 75
and 2,34% from 1975 - 80. The annual population growth rate has
been declining, Such declining trend is very clbée‘to the growth
rate éf low fertility in the Government projections. VPopulation
projections are, then, made based upon low fertility data from the

Government projection.
Annual growth rate of population may be;

1.77% in 1980 - 90 and
1.43% in 1990 - 2000

Populatioﬁ: growth rates wefe not the same ih the different
regions., The Bangkok.métropolis area has expérienced the highest
:growth rate,. Tt is 1.62 times as high as the amnual growth rate of
the whole Kingdom's average. The averaged figure of the annual
grdwthnrate of the'populagioﬁ in the whole Kingdom, exclﬁaing the
_ Bangkok metrqpblis area, 1is 93Z of that of the whole Kingdom.
(Appendix 0-31) '

VIII-16



Population distribution by region shall be as follows, based

upon different annual population growth rates computed by regilon.

(Unit: 1,000; Projections are in round figures)

1980 1990 2000

Whole Kingdom 46,455 55,345 | 63,772
‘Bangkok metropolis 5,152 | 6,84d 8,600
Central _ _ _ 14,601 17,800 20,900

Central excl. Bangkok area 9,449 10,960 12,300
North | | _ 9,667 11,160 12,540
Northeast _ L6,433 19,580 22,570
South ' ' 5,754 6,890 7,970

. This population data by _fegion is the basis on which the
following projections of production, demand and exXport potential are

made,
2) Projection of major rice crop
i) Projections of planted area of major rice crop

Projections of planted area of major rice crop are processed
from relationships'of growth rates of planted area and growth rates
| 6f ﬁopﬁlation. by regiqﬁ in the past 1973 ~ 1980 (elasticity of
anmual growth rate of planted area against annual growth rate of
population), Projected planted area of major rice crop by region

shall be summarized as follows:
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(Unit: willion rals)

1979 - 1981 .

av. 1990 2000

Whole Kingdom 56,432 _ 64.1 71.4
Central 11.924 11.1 10.8
North - 12.478 13.9 15.1
Lower North | 8.550 9.3 10.0
Upper North 3,929 4.6 5.1
Northeast 28,437  34.8 40.9
South 3.923 4.3 4.6

ii) Projections of major rice crop production

Projections of production in 1990 and 2000 are bréééssed
respectively from both the abo&e projected planted area and the
projected yield' per rvai by region, which is estimated by the
different annual growth trends eXpefiencéd in 1973 - 80, 5ase& upon

the average yield per rai of 1979 - 81 av. by regioh.

Production projections of the major rice crop, by region, in
1990 and 2000: '

(Unit: willion tons)

1979 - 1981 N |

| av. 11990 2000
‘Whole Kinédom e 15.270 17.01 - '18.66
| Central | 3.847 3.91 4,12
-;North”' 4.733 5.27 5.75
" Lower North 2,886 3,13 3.33
Upper North 1,847 2.14 7,42
Northeast ~ 5.591 6.57 7.44
South 1.102 1,26 1.35
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3) Production projections of the second rice crop

The second rice crop has been under regular cultivation in full
scale, from the 1972773 agricultural season, #his was when Phasom
.Dam waé completed, in 1972. Historical records in the folldwing are
not ‘enough for statistiéal analysis. The second . rice crop has
developed significanfly, under practical cultivation in bbth_plaﬁted
areas and also yield per rai. However, It may be said that it is
‘not yet stabilizéd enpugh to make a projection based on past

statistical records.

Table VIII-4 Records of second rice crop after
1972/73 agriculture season

Planted area Yield per rail
" (1,000 rais) (Kg)
- 1972/73 1,310 567
1973/74 - 2,038 495
1974/75 2,968 : 454
1975/76 2,358 512
1976777 2,736 | 509
1977/78 - 2,979 - 532
1978/79 ol 4,257 535
1979/80 ' 2,103 ' 528
1980/81 3,228 608
1981/82 . 3,578 564
1979/80 - 1981/82 av. | - 2,969 : : 571

The planted area of the second rice crop was recorded at more
than 4 million rais in the 1978/79 crop year. Yield per rai was
also recorded at more than 600 Kg in 1980/81. o

In consideration of the potentiai yield per.rai of the new,

improved RD.variety series with 700 - 750 Kg, 600 and 630 Kg are to
be employed for yield per rai in 1990 and QOOO,Irespectively.
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Estimated figures in projections of the second rice crop are as

follows:
1979-81 L

av, - 1990 2000

L
planted area 2,969 5,000 5,500

(1,000 rai) :
Yield per rat 591 600 630
- (Kg) : '
Productien 1,696 3,000 3,465

(1,000 tons) _

Regional distribution of the production of the second rice crep.

is estimated as follows:

(Unit: 1,000 tons)

1979-81 .
av. 1990 2000
Whole Kingdom 1,696 3,000 3,465
Central 1,418 2,520 2,910
Lower North 104 180 22b
Other regions 174 300 335

. Regarding the second .rice crop, irvigation facilities are
desperately needed. Estimated figures in the preojections of the
second rice crop in the above table are subject to further

investment in irrigation facilities as in the past,

8-2-3 Qrojecﬁions of'Supply, Domestic Demand and Export Potential of
' Majdr Agricultufal Products in 1990 and 2000

1 '_?rojection of supply, domeétic demand and export potential of
rice in 1990 and 2000

.P;Qjectipns_rpf fthe_ demaﬁd for rice in IQQO and 2000 are
 §cometé&be~the same method as in "the 1979 - 81 av., based on

population projections in 1990'énd 2000,
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Export Potentlal is to be introduced by the reduction of demand

from supply in the same manmer as in the 1979 - 81 av, analysis.

Summarized figures for the whole Kingdom are as follows, and

details by region are in the following tables,

(Unit: 1,000 tons)

1979-81
av. 1990 2000
Supply 16,967 20,010 22,125
(production) :
Demand - ' 10,414 14,810 17,100
(domestic requirement)
Export potential . . - | 2,939 | 3,350 - 3,700 | 3,250 ~ 3,600
(in terms of milled rice) :

2)  Projections of export potential of major upland crops and their

processed products in 1990 and 2000

Estimates of area under wupland crops. are introduced by the
relationship between average annual growth rates of an area under
upland crops and average annual growth rate of the poﬁﬂlafion in the
Whoie'Kingdom, exciﬁdiﬁg the Bangkok metropolis area (because there
is no area under commercial upland crops in the Bangkok metropolis
area) from 1973 - 1980 (elasticity of growth rate of upland crops
area against growth rate of population is 1.563), on the basis of

area urder upland crops in 1979 ~ 81 average.
Estimated areas:

33.955 million rais in 1990
41.510 million rais in 2000

as compared with 26.443 million rais in 1979 - 81 av.
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Table VITT-5 Projections of Production, Demand and Export Potential of

Rice im-1990

(Unit: 1,000 tons)

North

Whole

{in terms of milled rice)

. Lower | Upper _ _
General | North | North | East | South | Kingdom
. Population 17,800 | 5,900 | 5,250 | 15,580 | 6,890 | 55,345
1. Production
11. Major rice crop | 3,910 | 3,130-|2,140 | 6,570 | 1,260 | 17,010
| 300 | |
12, Second rice crop 2,520 180 ng. ng. ng. | 3,000
13. Total 6,430 | 3,310 | 2,140 | 6,570| 1,260 | 20,010
2. Demand 1/ 4,350 | 1,710.| 1,450 | 5,870 | 1,430 | 14,810
3. Balance 2,080 | 1,600 690 | 700| -170| 5,200
(13, - 2.)
4. Supply-Demand Ratio 1.478 | 1.936 | 1.476 | 1.119 | 0.881 | 1.357
(13. - 2.) :
5. Fxport Potential and 1,352 | 1,060 | 449 | 420 -1111 3,350
Regional Surplus _[(approx.)
2/

Remarks: 1/ Demand includes requirements of seed, food-uée, all

other usage except of fodd; feed, pfocessing, etc.

and postharvest loss,

2] ‘This projectiqn is about 0.4 million tons larger than

" actual export 2,940 million in 1579 - 81 av.

Projection shall be, in 1990, 3.35 million tons at

low estimaté-ahd'3.7:millipn tons at high estimate.
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Table VIII-6 PrbjeCtions'Of Production; Demand and Export Potential of
Rice in 2000

(Unit:_l,OOO tons)

Lower Upper North | Whole
General | North'| North ; East South ! Kingdom
0. Population 20,900 | 6,630 | 5,890 | 22,570 |7,970 | 63,722
. . : !
1. Production . i
11. Major rice crop | 4,120 |'3,330| 2,420 | 7,440 | 1,350 | 18,660
' . 335 _
12, Second rice crop 2,910 220 romme Ry 3,465
EEE : : . ©ong. ng. ng. _
13. Total . 7,030 | 3,550 2,420 | 7,440 {1,450 |22,125
2. Demand 1/ | 5,080 | 1,920 1,620 | 6,770 1,660 |17,100
3. Balance . =~ .. : 1,950 1,630 800 670 -310 5,025
(13. - 2.)
4. Supply-Demand Ratio | 1.384 | 2.178] 1.494 | 1.099 |0.813 | 1.294
¢(13. - 2.y
5. Export Potential and - 1,268 1,060 520 462 | -200 | 3,250
Regional: Surplus ' o ' ' {approx.)
. (in terms of milled rice) _ _ : gj

Remarks: 1/ Demand includes requirements of seed, food use, all
other usage except of food; feed, processing, etc.

and .postharvest loss. ’

‘2/ Pfojeétion shall be, in 2000, 3.250 million tons at

low estimate and 3.600 million tons at high estimate.

This projection is 0.1 million tons below projected

export in 1990.
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Estimated export potential in 1990 and 2000 is also ta be
processed.in pfoﬁortion to the area under upland crops. Procedure
of computation is based upon the export potential of major upland
crops and products, 9 willion toms from 26.443 million rais of
upland crops planted area in 1979 - 8l av,, with an adjustment of
the average annual declining rate of yield per ral of upland crops

from 1973 ~ 80, as. &hown in the following formula.

xt = 9 million tons x AY/A® x (1-0.0067)°%

where 3 Xt = Estimatéd export potehtial in 1990 and 2000
At = FEstimated area'under upland droﬁs'in 1990 and
2000
A° = Area unéer upland Qro?s in 1979 - 81 av.
0.0067 = aQerage annual declining vate of yield per

rai of upland crops from 1973 - 80

‘Estimated figure of export potential of upland crops and

products shall be,

-,.10.800 or.appfoximately 11 million tons 1n:1990, and
12,350 or approximately 12.500 million tons in 2000.

3) Comments on exports potential

THe ‘export potential of rice and major upland crops and

praoducts may-be summarized as in the fdiiowing table,

(Unit: million tons, in round figures)

1978-81 avg. = 1990 2000
o Riee 3 3.35 - 3.7 3.25 - 3.6
Major upland crops . -9 11 + 10% 12.5 + 10%

and products
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The following three comments are mnot to be neglected in an

Sunderstanding export potential,

1)

i)

iii)

The year of 19§0, or 2000, does not 1indicate an individual.
year. ZFach is to be recognized as a three year av., with 1950
or 2000 - at the middle. Because all estimated figures are

constructed based on the figures of the 1979 - 81 av,

Fstimated figures do not mean export quantity in absolute scale
in a individual year, because all factors supporting exports

such as supply-.(pfoduction), domestic demand and demand of

foreign markets are subject to both domestic climatic and

economic conditions and also, at the same time, the require-
ments 'Qf foreign coﬁntries. Actual exports in terms of
quantity in an individual year, 1990 or 2000, might deviate
with appropriate variation as matter of course, from the
estimated figures in the above-mentioned table,

Export potential  means,  then, a kind of standard export
potential under normal conditions with tolerated statistical

error,

All estimations have been made by employing parameters in 1973
- 1980, based upon informational data of the 1979 - 81 average.
It is, then, suggested that another examination is to be made;
more clésely focusing on the future potential of exports, by
utilizing possible new parameters in 1980 - 85 based upon the
1984 ~-. 86 average. In,par;iculaf, population, area of farm
ﬁolding land, farm size'pe: agricultural household, development

of second rice crop and yield per rai should be used.
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8-3 Estimated Exports from Bangkok Port

8-3-1 Estimated Exports from Bangkok Port and Shipping Facilities

" Construction

Statistically estimated exports from Bangkok port based upon export
potential amnalyzed in the aforementioned projections are summarized in

round figures as listed in the following.table.

Current exports of 13.5 million tons in 1979 - 81 av. is almost
doubled as compared with 7.05 million tons in 1970 - 74 av., This
dramatic growth was achieved in only less than ten’ years, at a rapid

average annual growth rate of 8.5%.

Most increases 1in export quantity have been made by these export
items for which bulk shipment are available siuch as maize, cassava
pellets, sugar and molasses. Large investment has been made for
facilities for storing and loading these increasing export commodities,

along with development of exports in these years.

Well equipped wmodern facilities for storage and loading of these
commodities in bulk were constructed in Bangkok Port and its vicinity in
recent ygars.' However, some of theéé-facilities are deemed to be over
capaCify_in terms of normal need of shipment of the specified cargoes'for

the moment,
In contrast - to these large investments, facilities for commodities

which must be shipped exclusively in bag are obviously inadequate, and it

reqﬁires necessary investments for regular commodity outlets.
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Table VILI~7? Estimated Exports from Bangkok Port by Type of Handling

(Unit: 1,000 tons)

, - r
1970-74 1979-80 1990 Poo2000
average | average | estimate }estimate :

1. Expott total 7,050 i 13,500 | H 17,800 | H 19,700
' ] L 16,300 | L 17,900
. i :
2. Rice export 1,330 3,000 H 3,700 ; 7 3,600
L 3,350 0 L 3,250
3. Exports of major upland 4,400 | 9,000 | H 12,000 | H 13,750
crops and products 3/ : ' L 11,000 ; 1 12,500
4. -Exports of rice, major 5,730 | 12,000 | H 15,700 | H 17,350
upland crops and products ; . L 14,350 , L 15,750
(2. + 3.) : ; E
5. Other exports 2/ 1,320 ' 1,500 | H 2,100 ; H 2,350
. - ; 2/ . L 1,950 , L 2,150
6. Exports by type of handling : :
61. Potential bulk 2,250 | 8,550 | H 11,400 | H 13,050
handling 1/° ' t L 10,450 1 1 11,900
: : ; ! '
62. Shipment exclusively 4,800 | 4,950 E H 6,400 ! H 6,650
in bag ' i L 5,850 [ L 6,000
Remarks: H ='Estimatiqn at high level
) L =.Estimation at low level

1/ = Estimate based on loading facilities at the port

2/ = Selected major items included in other exports are

listed in the following table.

These items comprise

about 60% of other export in terms of quantity in
1979 ~ 81 av.

3/

Major upland crops and products are waize, kenaf,

mung hean, cassava products, sugar, molasses and

sorghum
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Table VIII-8 Selected Export Farm Products from Bangkok

" {Unit: 1,000 tons)

] 1979 1980 1981 Av,
Rice products 51 | 46 70 56
Other sugar/products incl. 99 1 32 44
refined sugar '

Black matpe 69 114 62 82
Fiber crops and products 112 97 90 © 100
excl. Kenaf .
Animal feea 342 277 280 300
Animal product . 67 _ 52 56 58
Fruit and fruit pfoduct 187 197 242 209
Total 927 784 832 848

Source: Agricultural Statistics of Thailand, 1981/82

‘Fxisting warehouse capacity in Bangkok is estimated at about
1.3 million tons in the Bangkok area and more than 1.3 million tons
in Prapradaeng area, except of warehouses in Chonburi area for

cassava pellets,
Warehouses in the Prapradaeng area are mainly for purpose of
storing and loading of waize, cassava pellets, sugar and molasses.

The foilﬁwing is a breakdown of warehouse capacity by commbdity:

approximately.0.470 ﬁillion tons fbr maize

" 0.300 " " for cassava products
"o 0.640 i " for sugar and molasses
" - 0.120 ¢ " exclusively for rice

The warehouse cépabity.of 1.3 miilion tons in the Bangkok area

"hés<thé féilﬁwihg'brEakdown.
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About 0.35 millIOH_tons are owﬁed and operated by commercial
banks for general cargo'with higher unit prices and may not be
available for -ordinary storage and handling of agricultural

products.

0f the remaining capacity of about 0.95 million tons,
warehouses with capacities of about '0.45 willion tons are now

generally used exclusively for storing and loading rice.

The combined capacities of warehouses regularly used for rice
in the Bangkok area at 0,45 million tons and 0.12 million tons in

the Prapradaeng area, totaling about 0.6 million tons.

8-3~2 Warehouse capacity For storing and loading agricultural products

in bags

Bangkok port had warehouses with about 0.6 million ton
capacities when approximately 1.5 million tons were exported from
Bangkok in the beginning of the 1950s, Warehouse capacities which
are regularlf utilized for agficultural products are considered

deficient for the following reasons.
i)  From the viewpoint of volume handled in bags

1t is rather difficult to conclude how many tons of goods are

now handled in bags, however, handling activity must be much more

conjested in the 1979 - 81 av. than in the 1970 - 74 av, as seen in

the following measurement. In practice, commodities which can be

handled in bulk are not always handled in bulk. On the assumption

that 10% of such cargo should be handled in bag actually, bag

handling would be 2.25 x 10%Z + 4.8 = 5.025 million tons in 1970 - 74

av., and 8.5 x 10% + &.95 = 5.805 million tons in 1979 - 81 av.

“According to this estimation, shipment of cargo in bag will increase

considerably.
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Present capacity of storing and loading of commodities in bag
at existihg warehouse facilities are obviously dinsufficient, in

comparison with the period, 1970 - 74,
ii) Rice storage and loading at Bangkok port

Bangkok has warehouse - capacities of about 0.6 million tons,
when 1.36 million tons (1950 - 1954 av.) of rice was exported in the
early 1950s. Alniost 90% of exports from Bangkok were, at that time,
in bags, excluding export commodities such as teak (approximately

0.1 million m3) and salt (2 million piculs = 0,12 million tons).

The export ratio of rice in terms of quantity against warehouse

capacity was 2.27 : 1,

Warehouse capacity for bag handling was unchanged from 1950 at
0.6 million tons (verified by warehouse data in 1972} in the 1970 -~
"74 av, with 1.33 million toms of rice exported, and the ratio of

export against warehouse cépacity was also unchanged at 2.22 : 1.

The situation changed very much in the late 1%70s. Rice export
_jumped up to 2.04% million tons im the 1975 - ?9 av., and 2.876
million tons in the 1979 - 81 av,, almost the 3 million tons level,
despite warehouse capacity for rice remaining at approximately 0.6
million tons. The ratio of rice exports against capacity went up to

3,41 : 1 in the 1975 - 79 av. and 4.79 : 1 in the 1979 - 81 av.

‘Present warehouses for rice storage in Bangkok are confirmed to
be short of capacity and are more conjested than the past up to the

early 19705,
-iii} -Existing warehouses for bag handling

- Puring the period of rapidly expaﬁding exports of agricultural
products, especially upland crops and products which are handled in

bulk in the l970s; most of the investments were directed towards

fécilities for modern bulk storage and loading to ﬁeet the
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requirement of large-scale handling, for example, automatic loading
system with silos, automatic suction pontoon off Ko Sichang and/or

Sugar terminal,

On the other hand, facilities for bagged commodities,
especially for rice are the same as they were in the 1950s and have
not been fenovated. Most of these existing facilities are obsolete
or too old-fashioned to meet the actual handling requirements of

large-scale and proper services needed today.
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CHAPTER 1X THE COMPREHENSIVE STORAGE FACILITIES DEVELOPHENT
PROJECT AND ITS OUTLINE, OBJECTIVES AND APPROACHES

9-1 Outline'of'thé:Prdpbsed Comprehensive Storage Fgcilitiés

In proposing the recommendation to improve the storage facilities of
the PWO, the_dbjectiﬁes of the Thai Government's Fifth Five-Year National
Economic and Social Development Plan in which the PWO acts as an important

implementing organization have been duly taken into consideration.

" To improve the marketing system of agficuitural products is one of
the to§ priority objectives, therefore the Thai Government has drawn up
a plan to provide warchouses equipped with the necessary facilities to

stabilize the prices of farm commodities as well as to promote their export.

In the past, the Pwolhad_tb rent a considerable amoﬁnt of warehouses
from the private sector to pefform services.oh behalf of the Covernment .
Most of these waréhdusés wete_éﬁbstandérd, mainly built to store commodities
such as'péddy, kenaf, etc. and were not suitable for the stofage of milled
fiéé, As a result the rice pfocuféd by the PWO'déteriorated in the ware-

“houses quickly.

The high initial amount of investment:and slow profit turnover deters
the private sector from investing. in warehouse construction, It is there-
fore the Government's responsibility to build médel warehouses which meet
~both quality and quahtitj requirements and are equipped with proper

facilities to store milled rice.
Based on the findings of the Feasibility Study Phase I, it is recom-
mended that the plan to improve the storage facilities of the PWO should be

implemented as mentioned below in order to intensify its comprehensive

“storage system.
The project would consist of the following three components:

Increase of Regional Warehouses’

Development of Central Shipping Complex

Establishment of Storage Tachnolopgy Development Facilities
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A brief;explanatibn on the above components are described below and

details of the each project component are proposed in Chapter X,
1} Tncrease of Regional Warehouses

As stated already, the existing warechouses are mostly far below
the desired standard and the éppropriate.storage facilities are
evidently short in number. To enhance the activities of the PWO and
to ensure its aim to stabilize the price of agricultural products for
farmers as well as for consumers, it would be necessary Lo increase
the number and to modernize regional warchouses with the necessary

equipment at the -selected locations.
2) Development of Central Shipping Complex

In view of the utgent necessity for an efficient éontrol of the
stock in the regional warehouses, quality impfovement of stored |
products, smooth handiing of export shipments, the dévelopment of a
Central Shipping Complex with the proper storage capaclty, efficient
gradlng equipment together with the modern loading facilities for both
domestic and overseas shipments would be of great help for the PWO's

entire activities.
3) Establishment of Storage Technology Development Facilities

It is obvious that the improvement of technology related to the
stock:éontrél, the quality contrel of stored products, the storage
and handling"bf'éargoes are essential to advance the storage condi-
tion of agricultural products. "It is also important to employ a sys-—
tematic abproachﬁto achieve the primary objective in terms of the
'marketing-functions of the PWO. In this connection, the relevant
techndiogy'application facilities and sufficient staff tfaining would

be most appfbpriate for the purpose,
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g-2 Objectives of the Project

The objectives of the Comprehensive Storage Facilities Development

Project would be as follows:
.1) Increase in farmers' income

Farmer's poverty problem is mainly because of the trelatively
low farms price compare to other commodities. In the Fifth Plan,
the one of major objectives is to solve this problem. By enhance-
ment of the ability of the PW0O serving as a mechanism to ensure
better priceé-for farmers by constructing warehouses, the PWO would
be in a better position to contrel the market price in response o

the market demand.

2} [Export increase by improvement of agricultural product quality

and shipping facilities

Export of agricultural préducts have always been the major source
of foreign exchange earnings. However, strong competition in the
world market requires Thailand to improve quality of exported agri-
cultural products as well as to improve efficiency of shipping facil-
ities. By establishing modernized warehouses as model for the country
togethér with export shipping facilities, the PWO can play a leading
role in the export business circle. It is also expected that more
agricultural products can meet the foreignlstandards when processed
through these modernized facilities which in turn will increase the

export earnings and reduce trade deficit for Thailand.

3) Facilitation of government programs

Since the PWO has played a major role in government programs
through various market interventions, it is essential for the govern-
ment to strengthen the PWO's capability to implement various policies
such as paddy price programs for fafmers, cheap rice programs for

consumers, welfare programs, etc.
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4) TDecrease in post-harvest losses

The -post~harvest losses of agricultural products in Thailand are
assumed to be substantial. This is due to primitive practices employed
in the post-harvest works and insufficient'marketihg infrastructures
including storage facilities. ‘According to FAO's sorvey on posk-—
harvest losses conducted in 1977, an assumption of losses during
storage was reported at 7% 1nc1ud1ng on-farm storage in Thailand.
Decrease in qual]tatlve and quantltatlve 1osses durlng Storage is quite
51gn1f1cant. To protect stored crops. from damage or deterioration by
bUlelng improved- deslgned warehouses and Shlpplng complex, the PFWO
can ensure farmers of better prices as well as high income earned from

foreign sales.

9-3 Approach to the Project

9-3-1 Regional Warehouses

The oversupply of agricultural products during the peak harvesting
season reduces prices. This cen be settled by providing the PWO with
storage faoilities in which the crop can be stored for longer period of
time. Such facilities may serve several purposes: (1) To substantiate the
Government programs to increase farmers' income and uplifting tﬁeir living
standafd,'(Z) to reduce storage losses and protect the products from
QUality'deterioration and insect damage, and (3} to function as a rice

control instrument with adequate buffer stocks.
Pfactical'approaches to achieve these purposes are described as follows.
1) The design of warehouses should ensure that milled rice can be
stored safely and effectlvely for a 1ong period of time (over 6 months)
under the tropical condltlone with hlgh temperature and humidity.
d2) Because loss caused by . 1nsect pest can be most serious compared with

other oues, proper measures. on pest control are necessary as well as

rodent control
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3). Regional characteristics should be considered for the installation
bf=various:ﬁabhinery and equipment in the ﬁarehouSeS. Tor example,
warehouses in the Northern regions should have those for cleaning

and grading.various agricultural products that are produced in

those areas, while Warehouses in_the.Southern regions should be
equipped with packing machines as they must act as regional distri-

bution centers.

9-3-2 Central Shipping Complex

The ééﬁtrél éhipping cdmplex should be a pil§t plant designed to
improve the quélity of export rice not only to maintain the existing
foreign markets but also to deﬁelop new markets by increasing its reputation
abroad, it shbuld be a model after which the private sector can follow to
build théir own facilities. And the complex should be considered as an
instrument to cérry‘oﬁt policiés to stabilize the rice price for farmers and
consumers,.to subport the Goﬁefnment weifafe programs and to promote the

rice export.

In order to implement such objectives, the following approaches would

be recommended.

1) The complex shall have a capacity which ensures PWO's smooth

handling of the domestic supplies=and export shipments

'2) The machinery and equipment attached to the complex shall be in-
stalled so as to improve the rice quality to meet the export require-

ments and domestic needs,
3) The complex shall include withjnecessary'facilities to handle

rice efficiertly in such processes as veceiving, mixing, regrading,

remilling, packing, fumigating and shipping.
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4) Machinery and equipment for existing wavehouses in
Bangkok port should be properly installed to expedite smooth
and efficient shipping operations of the export rice taking

account of the PWO's total operations and facilities in the port.

9-3-3 Storage Technology Development Facilities

It is qdite clear that the efficient management of the warehouses,
introduction of modern technology and adequate personnel training are

esgsential for the rationalized operation of the PWO,

Since the PWO handles and stores various kinds of agricultural products

in the warehouses across the nation, the improvement in stock control

is extremely important.

At present, research and study on the post~harvest quality control,
specially on storage techniques for the agricultural products in the
tropical regions are still insufficient despite the increasing necessity
and importance. Implementation of the necessary research and study and.

provision of an institute to carryout such works are required in the PWO.

The present major bottleneck of the PWO's total management is the
shortage of properly trained personnel. The improvement of the skills of

the PWO staff at all level through training program are necessary.

Therefore, the PWO is advised to take positive measures as follows

- to overcome .the afore-mentioned problems and limitations.

1) Introduction of an advanced modern management system using
computeré and telecommunications will enable the PWO to handle a
variéty-of'cargoes of great volume smoothly and efficiently, and to
reduce the substantial losses during the storage in line with the

primary principle "First-{in, First-out".
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2) Various kinds of researches concerning post-harvest qualily
control and storage technology should be carried out in order to

strehgtheu PWO's capability of its operations.

3) Proper size of laboratory equipment and simulation warehouses
shduld be provided to perform chemical and physical analysis, and to

carry out various kinds of research works.

4) A training institute shall conduct programs including the following

items.

a. Warehoﬁse control practices
b. Gréding and inspection methods and practices of agricultural
products '
c. Pest confrol measures
“d&. Post—harvest processing techniques

e. Marketing and operating contLrol

As the Government of Thailand realized the significant role of
quality problem in the internationmal market, standards of inspection of
export products have been tightend and the Trade Training Centre was
established recently to render various services to facilitate the activi-

ties of exporters.

Such research and development might includes what has already been or
is currently being carried out by the Trade Training Center and other re-
search institutions. Tn this facilities, however, it should deal with out-
standinging problems related to the storage of agricultural products
particularly the PHO's operational and managerial fields, and overlapping
of the studies should be avoided when other institutions conduct similar

researches.



Concerning the integrated research and development, the details
are mentioned in the Chaptér 10-6. Howavef, it is_advisaglé to establish
a training course in the PWO to tréin primafi;j'the'storagé egperté and
other necessary Specialists. Further study should be made in this respect

how to organize technical cooperation with foreign assistance in order to

obtain an appropriate technical transfers.
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