Chapter6  DEVELOPMENT PLANS BY
ECONOMIC SECTOR

6.1 Agriculture

The WSB regioﬁ has been mainly agricultural, with half of the regional employment |
- generated in the agricultural sector. Agricultural development, however, faces a number
of constraints, and therefore a devetopment plan should be strategically formulated to
achieve restructuring and modernization. -Agricullural development is particularly:
important to accelerate development in the rural areas and to mitigate dlspanttes_
between rural and urban incomes. (Refer to Volume 6)

6.1.1 Objectives and Strategy
| (OR Present Situation

“The WSB .re'gion has 1.12 million ha {or ’i.OB million rail) of cultivated land, which
accounts for about 26 per cent of the total land in the WSB or about 5 per cent of the -
' total farmtand in Thailand. Soils in'the WSB, in génera!, are low in otg’anié matter and
- are_relatiteiy infertite. On this farnﬁlaﬁd, about 51 per cent of total regional employment
* or 820,000 persons ‘are engaged in agriculture in 1994,  The .vai'uc of regional
- agricultural production amounted to 27:2 billion Baht in 1994, which accourited for 19.3
- per cent of the gross regional product (GRP). The contribution of the agricultural sector
to GRP decreased from 32.3 per cent in 1981 to 25.0 per cent in 1990. The agricultural
GRP; however, maintained a minimum growth rate of 1.8 per cent in 1990-1994,

_ Most of the farmland in the WSB rcgion is used for cultivation of paddy (240,000 ha),
* field crops, e.8., stigar cane, cassava, imaize, and pmeapple (432, 000 ha), and tree crops,
- 6.8, coconut, mango, lemon, and guava (336,000 ha). CuItwatxon of vegelables is still
relatwely limited {32,000 ha) An increase in lhe agncultural produclton cost has been
“notable in recent years, including an increase in labor cost and the cost of fertifizer,
agro-chemicals, and other agricultural inputs. A crop model of the regionat agriculeral
- products indicates that cultivation of wet season rice has become financially marginal,

6-1



The Government is cureently implementing an agricultural restructuring program
(1994-1997) with the objective 10 promote a shift from the traditional crop cultivation
toward the production of higher' value crops. Obviously, demand is increasing for non-
traditional crops such as fruit and vegetables, as well as for meat and dairy products,
while demand for traditional crops is stagnant. Export markets are also changing, and
the trade of agricultural products is clearly heading towards a frec trade regime. The
agricultural restructuring program of the Government will have to be extended for some
'years to attain the ebjective of the program and to sustain growih in the agricultural
" sector (a growth rate of 3.0 per cent per annum is envisaged under the 8th National
. Plan). The development of the agricultural sector in the WSB is to be programmed in
accordance with the general policies adopted by the Government, as well as in view of
~ the potential for regional growth. *

- (2) - Objectives of Agricultufal Development -

‘The objectives of agricultural development in the WSB region, including those relating
“to crop cullivation and livestock, have been established in line with the general
development objectives of the:WSB, as well as in light of regional constraints and the
potential for agricultural development. These objectives are enumerated befow.

- (i} . -~ To promote higher-value crops and to raise farmers' income levels in
: . order to narrow the disparity between fural and urban i mcomcs
() - To promolc agncultural production that is less vulncrablc to nalural
' conditions and more responsive to domeshc and international market
_ . _condmons and -
- (iii}  Tocontinueto prov:dc jOb opponumuas for mral people and 1o presewe
social values and the environment.

{3) Slra(egy for Agricultural Developmcnt

To aitain the objeclwcs l1sted above, the foliowmg strategies are proposed l‘or the
: developmenl of the agncullural sector in the WSB reglon

Gy Since land and other natural resour_cés in the WSB are almost fully

“exploited and regional agriculture is well diversified, further growth through
expansion of the land area is difticult. Efforts should be focused on improving
eMiciency in the use of avaitable resources.



(i)  Increase in agricultural production should be programried through a shift
in tand use toward the cultivation of the higher value crops, as well as through
improvements in crop productivity.

(i)  To improve efficiency and productivity and to cope with the ever-
changing consumption patterns in the markets, further development of human
resources should be promoted. Farmers should be able to respond to and take
advantage of emerging market oppertunities.

(ivy Farmﬁzrs'shoutd= strive to meet challenges in the new environment, while
Government institutions should extend support to farners induding research and
extension scrvices, financial support, marketing, and assistance responding to
other issues that may arise. |

' 6.1.2 Development Targets
: :(i_) : jAg'riculu'Jral f.and DeVel()pment

- Since agncullural land use in the WSB has already been well estabhshed sagmﬁcant :
© changesin agricultural faind use patterns would be costly, if not :echmcally 1mp0531ble It
is therefore proposed that agncultural land use be rationalized with margmal changes:
| Major cnlena to bc apphed for the rauonahzalton of agricultural land use include the

e fo!lowmg

O To increase the area planled wnh hlgh value crops (up!and crops fmll
and tree ¢rops) in conformity with land suitability;,
(i) - To decrease the sugar cane area confining it to the area where the land is
- most suited to this crop, and to increase the area for maize to stréteg‘tcally:
: promote livestock; © _

- (il) To decrease the p_addy aréa but intensify its product.ibn'under 'irrigalion;
and S _ . ) |
" (iv)  To establish multi- s!ory farmlng combmmg tice crops and upland crops o
(eg, vegelables)

As presented in Scction 3.5, the area cultivated with paddy will be decreased from
185,300 ha to around 148,500 ha, while the arca for intensive upland crops will be’
increased to 480,300 ha. The area plansied for fruit and tree crops will also be increased
from 264,200 ha to 402,300 ha.
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With the proposed rationalization of agricultural land use alone, crop value added would
be increased by 25 per cent from the present level, representing an average growth rate
of 1.3 per cent per annum over the 1994-2011 period.

(2) Agricuimral Value Added

Farming practices will need to be futher improved to increase crop value added and
- productivity in the WSB region. Through improved farming practices, an additional
‘increase of 25-40 per cent froin the present level of production would be attainable by
2011, Togelher with the effect of land use rationalization, which is estimated to increase
by 25 per cent in 1994-2011 or 1.3 per cent per annum, the overall increase in crop
' prodﬁclion would correspond to an amnual growth rate of 2.4-3.0 per cent over the
1994-2011 period. - |

- When projecfioh of the value added in ofher subsectors is added to the projected crbp
value added, the total value added in thé agricultural sector would be increased from
27.2 billion Baht in 1994 to 44.3 billion Baht in 2011 (an average annual grow1h rate of
2.9 per cem) -as tabutated below. ‘ ‘

Table 6.01 - Projected Agricultural GRP

o o Value Added (mllhon Baht)] . Growth Rate
Subsector L _ 11994 22011 (% per aman
Crops | 15,444 24,931 2.9

- |Livestock _ 2,778 ) 5,41 4.0
|Fisheries - T 4871 - 6214 1.5
Forestry 1,063 0 1,259 1.0
| Agricultural services - 487 577 . 1.0
Simple agro-processing 12,569 - 5,888 © 5.0
Total . | 27212 44340 2.9

The framework and targets in the agncullurc sector are |Ilnstrated in the followmg
ﬁgure '
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Framework and Targets of Agricultare

{1997:300
POLICIES
Structure Restructuring Accetarated Restruc lunng Sustainable Growth
Resources tmproved Efticizacy Optimization Sustainable Uss
Management Agricolture Advanced Apricuture | Agriculturg and Off-farm
Activities
- [rakcees” . _
' . - 5 _'_...__————-‘-'-—"'"_‘ R
GRAP SRS e Y 413
(Billion Baht) 33 ) : .
Employment
© l{Thousand person) ———] 525 ) 510
: — g 459
EEE—
Productivity
( Thousand Baht )
per worker) 30 ' I o

(3 Pérspéclives by Zone |

Based on égro-climalic' éoni'dilions and the corrént agricultufal setting, agricultural
developinent in the WSB region may be divided into three zonesf ie, the Upper,
Central, and Lower WSB. Inthe U;ﬁp-er WSB, which is largely covered with the Greater
Mac Klong irrigation scheme, watef is available for d:y_—_seasdn_ farming. 1t is proposed
that the area cultivated with paddy and sugar cane b¢ decreased in accordance with the
planned land use policy. for the WSB. Since this zone is located felanvely close to the
BMA, it is proposed that cultivation of high- value crops (e.g,, fru:t vegetables and cut
flowers) be promoted for niche markets in the BMA and for export. Promotion of cattle
fattening and dairy production should be encouraged in the Upper WSS, agro-
processing should also be encouraged wherever feasible in the Uppcr WSB.

- In the Central WSB, production of pmeapple sugarcane and coconulls c0nuenlrated at
“present. This zone has less fertile ‘soils and therefore agncultural potential is rather
“fimited. Since the yield of sugar cane in this zone is low and décreasing, it is not
recommended to continue sugar cane cultivation in the f}cin—irrigatbd areas. On irrigated
land, the production of high-quality fruit a_xid vegetables should be'encouraged and the
production of pineapple planned to continue at around the present level.” Dairy catile
raising should be promoted further to fully utilize pineapple waste and other by-products
readily available in the area.



In the Lower WSB, ‘a high B
e NN . « FIELO CROPS RESTRUGTURING
share of agricultural land is . - HIGH VALUE CROPS FOR NIGHE MARKETS
- DAIRY & CATTLE FATTENING

' AGRO-PROCESSING (link with Myanmar)

used for fruit and tree crops
(e.g, 77 per cent in

Chumplion province). This aburi
) L mut Songkhram
zone will continue to be the : _
; T haburi
base - of commercial
plantation of coconut, palm
oy ' o uap Khirikban -
oil, rubber, and various '} FELD CROPS RESTRUCTURING .
i Cal : o - AMENITY INFROVEMENT :
tropical - fruit . . trees, - DAIRY & CAITLE FATIENNG -
* Increased  production  and
exports of tropical fruit
should be encouraged in the - TROPIGAL FRUIT DEVELOPVMENT

- TROPICAL FRUIT CENTER -

Lower .~ WSB  through
expansion of -the cropped

- TROPICAL FRUIT MARKETING - EXPORT
- DAIRY & CATHLE FATIENING -
- AGRO-PROCESSING Wk with Myanmar) -

. < AQUACULTURE WOOEL
: - : : - - FISH PROCESSING COMPLEX : :

area and improvements in . - COCONUT BASED LIVELIHOOD DEVELOPMENT
quality.  Restruciuring of —

. . -y . ENTIRE WSS
coconut plantation  with -LIFETIVE TRAINWG

) - IMPOVEMENT INWATER EFFICIENCY

t H - = ELAUGHTERHOUSE MODERN'ZATION
replanting and Inter - COASTAL FISHER S REHARLITATION
. - - AGRICULTU! MARKETING INFOEMATION

cropping should also be

programmed. Since cattle .
raising for meat and dairy is a promising activily in this zone, it is proposed that livestack
production be further promoted in the Lower WSB.

6.1.3 Recommended Measures

To attain the regional development target in the agriculiural sector, it is recommended
that the following programs be implemented:

O A crop restructuring program is recommended pasticularly in the areas currently
cullivated with paddy (Upper WSB) and sugar cane {Upper and Central WSB). The
rice and sugar production area is lo be reduced gradually and shifted into the
cullivation of higher value crops such as \?egetables and fruit, and the:produclicin of

“livestock and dairy products (Project AGl1). . |

3 To promote a shift into the cultivation of higher vah_le crops, it is recommended that
a pilot profect for intensified agricultural production for niche marketls be

implem_cntcd. It is proposed that a pilot site be selected in the Upper WSB, where
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.the Greater Mac Klong lrngatlon schemne extends. In addition, lhc pllol prOJcct may
facilitate rucal de\.elopment by cxploﬂahon of cmerglng economic opporlunities
(Project AG2).

- An export-oriented ftropical  fririt improvement program is recommended
particularly in the Lawer WSB. Qualily improvement in production and markeling,
as well as expansion of the area for fruit cultivation, should be promoted under the

- program. The program also envisages promonon of agro-processing of the products

(PrOJecl AG3)

- To promote the tropical fruit improvenient program, it is recomtmended to set up a
:(mﬁfcm’ Jruit research and dissemination center in the Lower WSB (Chumphon
province). The center will be planned not only for improvement of fruit cultivation
in the WSB and other regions of Thailand, but also for promotion of subregional
cooperation with neighboring countries (Pfoject AG4). .

A cattle faitening program is recommended in the Upper and Lower WSB,
considering that about half a million head of cattle is brought into these areas at
present. Agricullural by-products for animal feed are avatlable in these zones. The
program will be implemented to supplement and raise farm incomes and to increase
meat supply for the BMA market (Project AGS).

A dairy production promotion program is proposed in the Upper and Central WSB,
- considering that the increasing domestic demand for this product is not satisfied by
domiestic output.” Nongpho Dairy Cooperative in Ratchaburi is an example of the
proposed program; it is recommended to further promote the dairy production
program through dissemination of technology (Project AG6).

A slaughterhionuse modernization program is 10 be implemented because the existing
slaughterhouses in the region are too old and in poor hygienic condition. The
program should include not only the construction of modern slaughterhouses, but
also institutional improvement {e.g., laws, regulations, and tax incentives) (Project
AGT).

An agro-proceéssing premotion ;;f'og)'ani is recommended for implementation, inline
“with the promotion of crop restructuring. Agro-processing of fruit and vegetablesis
promising, and it should be promoted further in the Upper and Lower WSB. Inthe



loriger term, the WSB region is a potential area to receive an additional supply of
products for processing from the Myanmar side of the isthmus (Project AGB).

00 Awater application efficiency promotion program is recommended, because water
in the Upper WSB is not efficiently utitized in the irrigable areas and water in the
Central WSB {Western Coast river basins) is insufficient for agricultural use. With
‘the shift in cropping patterns, the new methods of irrigation will become particularly
sighificant (Project AGY).

. O-A  coconut-based livelihood development program “is  recommended for
implementation particularly in the Central and Lower WSB. Old plantations of this
crop need to be replaced with young and better varieties, and coconut wood should
be processed for furniture. Promotion of livestock raising under coconut trees is
another program to be implemented (Project AG10).

D An agricui!hm! marketing information improvement progmm:is recommended in '
order to l_x'pgrade the existing 'a'gricuI_IUrél information system and to increase
- farmgate prices for farmers. Many isolated farmers in the WSB lack market
information and prices are set by middlemen (Project AG11). Improvement of the
marketmg information - syslem is proposed jointly ‘with development of the
Ieiecommumcauon system (Pro;ect TI.3).- h

0O A progrmn Jor fmmers igfcrm!e !m.'nmg is proposed conmdermg that agricultural -
'producuon is  shifling into: products of higher value' but smaller in production -
quaitities and that croppmg patterns are always changing.’ Practical knowledge

“should be extended commuously to farmers through formal and non-formal
cducauon (Project AG12). Itis encouraging that the Rajabhat Institute, Petchaburi
has recently initiated some courses designated for the public in the region.

Further details of the recommended pro;ecmlprograms as wel] as the results of
agnculture sector sludles are presented in Volume 6,

Fisheries
Although the development largelé of the fisheries subsector are incorporated in the
agriculture scctor, the development strategy for the fisheries subsector is separately

discussed as the development of sinall-scate coastal fisheries is particutatly important for
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socially-oriented dcveloﬁmcnt in the WSB region. (Refer to Volume 6, Chapter 2)

6.2.1 Objectives of Fisheries Development

(1)  Present Situation -

The fisheries subsector, though its contribution to the Thai ecbnomy‘ is relatively small at
1.7 per cent of national GDP and 16.5 per cent of agrlcultural GDP (1994) is of
particular significance to the development of the WSB since the regton has a long
coastline to the east on the Guif of Thailand. In 1993, total marine fish productioninthe
WSB region was 164,000 tons, or 6.0 per cent of national prodtction.

Production of marine fisheries in ‘Fhailand increased from 2.34 million tons in 1988 to
3.39 million tons in 1993, with the increase due paitly to catches in zones other than the

| 'excluswe economic zone of Thailand. Because of difficulties in commumg catches in -
such zones under the UN Law of the Sea Convention, Thailand's fish production has

| drastically declined since 1994; however, it is still far above the marine sustainable yield .

1‘ {MSY) in the Gulf of Thailand, which is estimated in the range of 700,000 to 800,000

tons a year. Destructive effects of uncontrolled ﬁsherieé are now emerging, and catch

* rates have been drastically reduced in the Gulf. For reference, catch rates of demersal

fish by trawlers fell from 254 kg/hin 1962 to 170 kg/h in 1966, 40 kg/h in 1982, and as

low as 20 kg/h in 1989 '

o The wsB rcglon had 2,860 reglstered ﬁshmg boats in 1992 rcpresemmg a decrease
*from 3,973 in 1989. This decline follows the nattonal trend. The number of fishing boats
“in the WSB is still excessive if compared with the recent decline in production and the

estimated MSY in the Gulf. - Another serious problem of fisheries in the Gulf is trawl
- fishing. The ﬁsheries in the WSB region are seriously aftected by the uncontrolled trawl

fishery along the coastline, where small- scale fisheries are scattered over a number of
coastal communities. Further, small-scale fi sheries are nol proiected because of ihelack
of an adequate legal f'ramework of fishing rights i m Thalland '

Coastal shrimp aquaculiure had been widely developed in the WSB, p'arﬁ(’:ulﬂrlyin_l _
Saniut Songkhram and Petchaburi provinces, until the early 1980s when the first crisis
came and a huge area of shrimp ponds was abandoned due to emfironmental
deterioration. Shrimp aquaculture was thrown into a second crisis more recently when
viral diseases inflicted serious damage. After the crisis, shrimp fields were abandoned in
Samut Songkhram and Petchaburi provinces, and moved south to Prachuap Khirikhan
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and Chumphon provinces. Production of black tiger shrimp in the WSB region
accounted for about 7-8 percent of the total national production (168,000 tons) in 1993,
In the WSB, it is no fonger permissible to raise shrimp production by further destroying
mangroves along the coasthne.

(2)  Objectives of Fisheries Development

The objectives of the development of fisheries in the WSB, including commercial
fisheries, small-scale coastal fisheries, coastal shrimp aquaculture, and fresh' water
aquaculture, have been established in tine with the general WSB regional development
- objectives, as follows:

(i) ° To revitalize coastal fisheries to provide stable and sustainable livelihood
oppottunities for small fisherfolk lhrough rehabititation of  coastal
- fisheries resources;
(i)  To establish/expand new opponunitieé such as non-traditional
| aquaculture; Suslaihablé shrimp 'farming, and a fish proccssing complex_;
and ' | '
i)y To promole the sonnd managcment of ﬁshery and coastal resources for
' sus{amabh, use.

6.2.2 Recommended Measures

In vncw of the current satuat:on ofand conslramts on fisheries developmenl in the WWSB,
as well as in line with the objectives set out to attain sustainable development in the
fisheries sector, the following measures and strategies for commercial fisheries, small-
scale fisheries, aquacuhture, and fish processing are recomimended:

O Since overlishing in the Gulf of Thailand is indispltiabiy evident and fishing in
-~ foreign waters has become difficult, it is recommended that fishing be reduced in
~ Thai watéré by ex(endiﬁg curbs on the op'er'ation's of ira\';flers * Learning from the

'_lessons of other countries in controlling ﬁshmg by trawlets, eﬂectlve control of

- commercial fisheries should be undertaken supponcd by sirong polmca! will.

a} Réhab’ilitgatio”n of coastal resources for small-scale fisheries iS an urgent economic
and social isstic in order to alleviate rural poverly and preserve the environment. In
this context, the WSB region'is‘ in a position to spearhead a model project in which
appropriate technology (e.g., artificial reefs), small-scale infrastructure (e.g., small
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jetties and hatcheries}), and new social systems (e.g., marine parks, territorial fishing

- rights) would be demonstrated in a combined form {Project AF1).

In the aquaculture subsector, it is no longer permissible to raise shrimp production
by further destroying mangroves. It is therefore recommended that a project be
initiated in the WSB to disseminate environmentally sustainable aquaculture
practices. Specifically, farmers should improve their water management with a
closed farm system supported by sea water pumping, and the authorities concerned
should implement strict and regular control of hatcheries (Project AF2).

‘The fish processing industry is now confronted with serious constraints due t_ol
shortages in raw materials and labor in the Upper WSB. Itis recommended, in this
context, that a detailed study be conducted on the establishment of a fish processing
complex in Chumphon province, accommodating both modern aud traditional
processors in the Lower WSB (Pro_;ec{ AF3). '

‘Further details of the recommended projééisfprbgrains, as well as the "rcsult's of fisheries

- sector studies, are presented in Volume 6, Chapter 2.

6.3 -

industry |

Under the dcvélépmeht scenario proposed for the WSB region, the indu:stri:al séctor is

_ expected “to become a driving force for the region's economic de»e[opmenl

" Perspectives for industrial development are: dlscusscd 1o venf‘y if the development

scenario is attainable and how it should be attained. (Refer to Volume 7)

6.3

M

.1 Objectives and Strategy

‘Presenit Situation

The development of the industrial sector in this Study is primarily discussed with respeét

{o the manufaclm'ing sector, which accountéd_ for 23.3 per cent _of' GRPin 1994, Though

the recent development of the WSB's manufaciuring sector has been n:olable,= the sector's

contribution to GRP is still lower than the national average (28.2 per cent). The most _

notable recent development in the region's manufactucing sector has been the

construction of a large steel complex at Bang Saphan, which will increase regional value



“added by about 7 biltion Baht in 1997. Also a gradual spillover of manufacturing
“industries from the BMA has been observed in the Upper WSB.

Although the WSB region has potential for the development of its manufacturing sector,

there are slill a number of constraints. Physical constraints are mainly infrastructure-

related, i.e., the high cost of electricily, water, and transport. WSB enterprises have

indicated thai major constraints in production are the high cost and unstable supply of
raw materials, the low level of supporting industeies, and the limited demand in domestic

markets. Increased labor cost is also a prime concern of most enterprises in the WSB.,

The limited agglomeration of existing industry in the region, a lack of linkage among

industries, and a lack of research and development activities are also constraints that |
prevent accelerated industrial development in the WSB region. The Upper WSB

- (Kanchanaburi, Ratchaburi, and Samut Songkhram) is categorized as Zone 2 in the

- BOI's incentive zoning scheine, while the Central and Lower WSB are more distant from
the BMA than several other provinces in Zone 3. Further, local administrations have
been less competent in industrial development and planning.

(2)  Objectives of Indu;stri_al Developnient

{n view of thc need to address the region's consiramls in mduslﬂal operations and the
basic ob_lccllvcs for the development of the WSB. region as a whole the overall
" objectives of the industriat development in the WSB region have been sgt out as follows:

(i)  To coteibute to regionally batanced developnient of the Kingdom, by

- mobilizing the WSB region’s potential and comparative advantages to the
fullest extent; | | o

() To establish a firm foundation for the sustainable growth of existing
industries, in harmony with the natural environment and amenities,

(i} ~ Toattract newinduslries to dweml’y the mdustrlal structure of the region
~ and the country as a whole; and -

(iv)  To mlprme infrastructure, both’ ‘soflware and hardware, in order to '
strengthen industrial compchtweneqs '

- (3)  Strategy for Industrial Development
The industrial sector is expected to be a driving force for the development of the WSB

region. To attain the objectives noted above and to accelerate industrial development in
© the region, several strategies are proposed as outlined below.
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i Regional and area development strategies are proposed, including
creation of linkages, promotion of induslrial'spillovcr from the BMA, promotion
of an industrial core to integrate industrial and regional development, and
promotion of commuity-based industrialization.

(i) Quality and productivity development : strategies arc proposed to
" strategically - promote industrial modernization, !intersectoral integration,
interindustry linkages, manpower development, and R&D strengthening.

(i)  Subsectoral development strategies are propos'ed to promote industries
with high growth potential and industries that utilize the region's competitive
advantages. '

" (iv)  Entreprencurial development strategies arc proposed panicui'ar.ly for
- enhancement ~of the entrepreneurship capabihty of a thlrd generallon of
managcnal Ieadersh:p

: (v) Insntunonal dcvelopmem strategies are proposed for promouon of
_deccntrahzallon devolution, and deregulauon '

6.3.2 . Development Targets
‘('l): . Manufacturing Value Added .

As discussed in Section 3.2,-'a macrocconomic scenario has been set for Moderate
Development, in which the region's industrial sector has been forécas_t to grow at an
average annual rate of 11.2 per cent between 1995 and 2011, The industrial sector,
under this scenario, includes manufacturing, mining and quarrying, constnuction, and
electricity and water supply. The manuf‘acturmg sector is expected to grow ata htghcr :
rate than the average gromh rate for the mdustnal sector

Based on the assessment of the growih poteunal of the e\cistmg manufaclumw mdusines

in the region, and based on the' strategics proposed for “development of the - -

- manufacturing subsector, the growth of manufacturing in the WSB has been pro;ecled
to set a targel for the development of the manufacturing subsector in “the region.
Inclusive of the value added of the new steel complex in Bang Saphan, the value added in
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“the manufacturing subsector in the WSB region has been projected by industrial
category, as tabulated below.

Table 6.02 Value Added in Manufacturing
(Millien Baht; %)

Industrial Classification 1694 i Growih Rale

- B Existing ] New Total [Existing[ Tolal

31, Food, beverage, tobaceo 14,837 34,007 22,5921 56,599 50| 82
32. Textile, appare], leather 3,509 | 10210 5,287 | 15497 65] 9.1
33, Wood, wood produds 735 1,386 | 2,594 | 3,930 381 104
34. Paper, printing, publishing | 5,692 | 16663 3,078 | 19,741 65| 76
35. Chenticals, rubber, plastic 588 4,703 |: 5,574 | 10277 = 9.6] 148
35. Non-metattic 2,923 9,232 | 5419 | 14,651 70| 99
37, Basic metal 279 | 3000| 44,816 | 47816 150] 353
38, Fabricated metal, machirery | 361 F 1,117 26,983 | 28,100 | - 69| 292
39. Others 3,123 8014 | 3860) 11,874 57| 82
Total 32,451 | 88,332 | 120,203 } 208,535 6] 116

As shown in the table, the gross provincial manufacturing product (GPMP) in the WSB

~ is forecast to grow at an average rate of 11.6 per cent per anhum, or from 32.5 billion

- Baht in 1994 to 208.5 biition Baht in 2011 (in 1994 prices). It is farther estimated that
the additional demand for land for fac'lo'ry use would be around 2,000 hectares by that
time. Itisexpected that value added in the manufacturing subsector would account for
ab_out 70 per cent of v_a!ue_ added in the inkilxs{rial sector.’

~ Through a relatively high growth rate in the ﬁlamifacluring'subscclor' the industrial’

- structure in the WSB will be Iransformcd 1o a structure with strong interindustrial and
" intersectoral linkages, as can be expected for example in the case of basic metal 1nduslry
lmked wnh machmcry and eqmpment mdustnes |

(2) ~ Employment and Produétiﬁly
Based on projected value added in the mamlfécluring subsector, and based on the -

pro;ectton of employment in the industrial seclor, employment and value added per
worker in the WSB reglon has been esumated as tabulated below.
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Table 6.03

Employment /Productivity in Manufacturing

(ValueAvorker: Thousand Baht per worker)

Indusitial Classification

Employment GPMP/Worker Growth Rate/ycar

1994 2011 1594 2011 | Employment| Value
31. FOO&, bcverage, lobacco 152,692 268,095 97.2 211.1 © 3.4% 47%
32. Textiles, apparel, leather 12324 300701 2847 5154 5 4% 36%
33, Wood, wood produscts 10,301 26,375 nA 1509 sl o as%
34. Paper, printing, publishing 3,005 13,119] 1,8942| 1,504.8 o1%| -1.3%
35. Chemicals, rubber, plastics 10,766] 37,651 918 27127 76%|  Be%
36. Non-mefatlic products 14,116] 37,177 2071 3941 seu|l  3gy
37. Basic metal products 7291 19,625 3827 24365 o1.4%|  415%
38. Fabricated metal, machinery | 11,891} 67,630] = 304] 4155 " o8%l  i6s%
39. others . 11,891} 67,630 304 4155 108%] © 166%
Total 2347941 535,110 138.2] 3897 5.0% 6.3%

As showa in the table, the total employment in the region's manufacturing subseclor is
forecast to reach about 551,000 workers, or 69 per cent of total industrial sector
employment (802,000) in 2013. The value added per worker is expected to grow from
138,000 Baht in 1994 to around 380,000 Baht in 201 1, with an average growlih rate of
6.1 per cent per annum. Judging from't_he above assessmeiit of enipl_oymenl, value

Scenario proposed in Section 3.2 may be considered attainable and a reaSo_nable

framework on which to base regional planning.

- |POLICIES

[Biltica Bahty

‘added, and productivity in the manufacturing subsector, the Moderate Development

Framework and Tﬁfgels of Manufacturing Sector

42002+

Core Fomation
| (Globatization)

Area developmant

Docentralization

Regions! Integration
{Glocalization)

Network development |

Further decentrakization

“Istaze Segmentation
S {1.ocalization) .
Pattem Pinpoint development
Governapge "i’:a!incrshfp promotion
TARGETS
GRMP

Emgployment
(Thousand person) |

Froductivity
{(Thousand Baht
poe workery
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(3)  Perspectives by Zone

The formation and integration of
industrial cores is a basic strategy
of industiial as well as spatial S
development in the WSB. 1n this Myarnar
" ‘context, the Upper WSB is 3>
characterized as an “industrial |t ------Gp...ws.g.....“.”f“.“f?

. . " . v d . 1 %P‘;fﬁd“tmlfmmu 2ehe
junction zone" with an industria N
* indusriad Legigice Center

fogistics center finking the WSB et
-L(\.‘NHG&E!:{!‘IEJ‘\;’
with other regions and subregions. G P g .

- Goods Disnbation ContralWsa

Produttive Infacface Tone

It will receive industrial spillover

*Rescanh Cone
(Reseanh A Resont )
- Amenity

- Sciencecily

from the BMA and will serve as an
mnpori processing area through
~linkages with Myanmar.

Comgler | por WSB
Soa & Ak Hitgch Zone

. ‘m'v.cshpmm Hub'

T""""P" Impon Provessing

;p,._.,-.,,m" » Locaiaed Exporting’
Agro-Processing

“The Lower WSB is characterized -
- as a "sea and air high-téch zone",
with two industrial cores; one in tecaD

A Care

Bang Saphan with the deepest ' @ retosna

seaport in Thailand and the other at - | O smaco

C humphon - with lhe; - newly
constructed Pathiu airport. The combined avaﬂablhty of sea and air transporl will attract
mveslmcnts in high-tech areas; for example, the steel complex under developmenl at
Bang Saphan will apply state- of the-art tcchnoiogy in production.

The Central WSB, which is designated as an amenily'zbne uhder the spatial development
plan, is characterized as an "productive interface zone" in which knowledgc-bésed
industries, including ihfom}ation technology, will be promoted. The propdséd Science
City is expected to integrate industrial production .and relevant research and
dc\'efoplilent aclivilies which will induce greater industriat productivity in the WSB.

6.3.3 Recommended Measures -

Industrial development _is - mostly - underlaken by private initiative, while the
Government's role is mainly confined to implementing measures to facilitate and
encourage private investment, In addition to supporting infrastructure, some useful
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‘mieasures and programs may be taken up by the public sector or by a public-private
partnership. These recommended measures include the following:

3 The WSB region should grow and sustain itselfin the globalizing economy in which
competition for investment is intensified. To attract sizable investments before the
AFTA and WTO agreements come into full foree, it is recommended that three free
rade areas (FTAs) be devetoped in the WSB; one in and around the Bang Saphan
port and industrial complex, another in Samut Songkhram province, and the third
near Pathiu airport in Chumphon province. The proposed FTAs will trigger and
spearhead the development of the WSB region, thereby a:_cceleraling decentralization
through autonomous management and operation body {Project 1D1).

01 - Industrialization and urbanization in the WSB region should be synchronized. It is
therefore recommended to develop an industrial/distribution center in Ban Pong in
_order to accommodate, in pamcular the small and medium enterprises in urban
: areas with the objeclive to enhance the busmess environment and quality of life

' (Pro;ect IDZ) L ‘ '

D - Agro-industrialization is one of the focai pmnts for the developmenl of rural areas.
Since the WSB regional plan should promote rural development, it is recommended
to further promote the rural industrial development programs_initiated by the
Ministry of Industry. At !'hc: same time, il is recommended 1o materialize a "one -

* product - one village" program and a "barn factory" program in the WSB region
(Project ID3). - ' o - '

0 The ciﬁa}ity and productivily of manufacturers in the WSB should be enhanced to
-increase compelitiveness and to attain sustainable growth. In this context,
modernization in specific industeial subsectors is essential. Fu'rthér it is
recommended that manpower developnlem be programmed so as to tlpgrade skills
and to cope with the advanced needs and markets (Pro;ect 1D4). .

0" In the same context, it is reconunended that R&D actwntlcs be supporlcd by
establishing a regional R&D and leslmg center. ‘An mtegraled mcubalton system will
-also be important to foster the entrepreneunal qualities of a third generation of Thai
industrialists. In addition, it is recommended fo guide technology development in
the WSB by organizing local manufacturers, as well as R&D staff in universities,
colleges, and public instilutes to form a consortium (Project 1D4).
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1 Investment in the manufacturing sector should be further accelerated by means of
~ promotional activitics and incentives specific to the region. In this context, it is
recommended that a development consoriium be formed to promote industrial
investment along with the Kanchanaburi-Tavoy {Dawei) corridor. It is also
recommended thal resource recycling industries be promoted to create a high-
quality environment (Project 1D5).

" Further details of the recommended projecis/programs, as well as the sesults of
industrial sector studies, are presented in Volume 7.

‘6.4  Tourism

Toutism is the most notable subsector of the WSB's service sector, as several tourism
cénl_ers are currently located in the WSB region and millions of tourists are visiting the
-WSB Perspectives for tourism dcvelopmetﬂ are discussed to show how  tourism
dcvelopmem can be incorporated in the overall social and €CONOMIc deveiopmem of the
WSB region. (Refcr to Volume 8) |

6.4.1 Objectives and Stra_te_'gy'
(1) Present Situation

“The WSB rcgion has 2 'numbei‘ of tourism-centers and spots; the most well knowhn °
centers are the Cha Am - Hua Hin and Kanchanaburi areas, In 1994, about 2.2 miflion
Thai tourists and 472,000 foreign tourists visited the tourism centers/spots in the WSB. '
The number of visitors (tourists and day-trip excursionists) to the WSB is highly variable
year by year, and their stay is shorter than at other tourism centers in Thailand. For
instance, the average length of stay was 2.1 days in Cha Am and Kanchauabun in 1994,
and lhc hotel occupancy fate in Kanchanabun was only 38 per cenl. The quallly of
tourist facilities in the WSB is relalwe]y low and unallracllve for both Thai and foreign
: visitors, except for the facnhlles in Cha Am and Hua Hin. Sitce some environmental
degradation i§ already apparent in certain tourism areas, it is necessary 'to'implement
measures to remedy past damage and prevent future degradation. '



)

Objectives of Tourism Development

The tourism development objectives for the WSB, established to support the general

objectives for development of the WSB region, are enumerated below.

3)

@) To contribute to the preservation of a natural atmosphere and .
environment  for the region while selectwely promotmg tounsm
development; -

{ii)  Toimprove rural and urban amenities through development of tourism in
specific areas,

(ili} To provide sources of i income for local people related dnrecily and

_ indirectly to the tourism activities; and

(iv) - To promote panicipalidn in regional development and communication
with international society.

Strategy for Tqi:rism Development

" The WSB region has resort centers in Cha Am and Hua Hin. B?'revie\vixpg the past and

' future development in these centers, as well as at other tourism spots and resources in

~ theregion, a number of strategies for tourism development have been formulated for the
WSB, as fo!lows :

)] Tourism development in the WSB will.be- strategically promoted by

s dlﬁercmlatmg the region from other resori areas, parucularly for famlly groups,

small groups of friends, and conference tourism;

{ii) Since nature and socic'ty ‘will become tourism'product_s in the WSB,
coexistence with regional society will be enhanced, without excessive

' concenlralio_n around one stop or center;

(m) ‘Linkages with other tourism centers will be promoted, mcludmg 1mkages

- with the BMA in the short term and linkages with Myanmar in the longer term;

Gv) - Tourism facilitics, such as hotels, convention centers, and rest aurants wi_ll
have to be upgraded in tourism and resort centers other than the Cha Am and Hua
Hin area; and



) Improvement in tourism infrastructure, particularly roads to network .
tourism centers and spots and sewerage treatment facilitics, and development of
human resources will be further promoted in the WSB region.

6.4.2 Development Targets

(1) Projected Number of Tourists to the WSB Region

On the basis of past trends and considering the relationship beiween tourism and GDP
- growth, the number ofinternational and local tourists visiting the WSB region have been
projected as summarized below,

Table 6.04 Projcc_tcd Tourists to \YSB

. 1994 | 2001 | 2006 | 2011
Number of tourists 1o Thaliand 6,166] 10,529 | 13,695]17,479
-~ (1,0005) I U PR '
Share of tourists to WSB (%) 1.7 80] 80 8.0
Forelgn tourists to WSB - 4721 © 8401 1,100} 1, 400
“(1,00035) : o
Thai tourists o WSB 2,192 2.70_0 3.230f 3,950
- Total tourists to WSB 2,664] 3.510|  35,330] 5350

(2) Number of Visitors to Respective Tourish120nes '_

The projected number of visitors to thc WSB rcglon in 201 lis cxpected tobe dnstrlbutcd
among the major tourism zones as summanzcd below '

" Table 6.05 Projcctcd Visitors in 2011

. {(Thousand)
Upper WSB ' | Central WSB | Lower WSB | Total WSB
(Kanchanaburi, {Pctchaburi, (Chumphon)
Ratchaburi, P Khirikhan) '
3.Songkharm) o
Tourstst | . . . RS
CThai | . 1,850 1,650 | - 450 3,950
Foreign ' 400 850 o150 1,400
 Total . © 2,250 2,500 ¢ © 600 : 5,350
Excursionists; - ; S
Thai : 1,250 - : 600 50 _ 1,900
Foreign 250 . 250 _ - 500
Total - 1,500 ‘850 50 2,400
Total: - : '
© Thai 3,400 2,250 500 5,850
Foicign 650 1,100 150 1,900
Tolal 3,750 3,350 650 7,150
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As shown in the above projections, it is expected that a total of 7.7 million tourists will
visit the tourism zones in the WSB region in 2011, with about 75 per cent of all visitors
to the WSB likely to be Thai nationals.

6.4.3 Recommended Meastres

The Tourism Authority of Tbailand.(TAT) under contract to Chula!ohgkom Uni\;ers_ity
has recently prepared a master plan for tourism development in the WSB, identifying the
potential tourism spots of the region, Also, a master plan l'_of tourism development in the
Cha Am - Hua Hin area was prepared by JICA in 1992, Basically, it is recommended
that these master plans be followed in developing the tourism sector in the WSB! It is
further recominended that the following measures be taken to achieve regional
development objectives and to attain the sectoral targets noted above:

O Since the tourism centers and spots in the WSB are widely distribﬁt_ed, it is desirable
~that a zone-wis¢ development program be formulated and promoted, rather than
- development by province. ' It is proposed that a Kanchanaburif;Rat'chdbhri zone and
~the * Samut  Songkhram zone be designated in the Upper WSB, a
Petchaburlfprachuap Khmkhan zone in the Central WSB, and a Chumphon zone in
"the Lower WSB Ttis recommended that the zone-wise developmcnt plan to be .
exécuted under the 8th Plan be comp:led togethcr with an action program {Project
TOI)

.0 For development of the Pctchabun/f’rachuap Khicikhan zone, it is recommendcd
that actions be taken to follow up the programs and recommendations of the 1992
* JICA study, which focused on the Cha Am - Hua Hin area.

1 For Kancha'naburi. zone devetopmeﬁt, a preliminary study has been made. as
' presem‘ed in Volume 8, Appendix 1. Since the Kanchanaburi zone is full of natural
allractions, -the dé\}e_lopmcnt of cco-tourism i this zone is recommended. |
Improvement of tourisni facilities and amenities, with'a total invéslment of about.
$44 million in 1997-2011, is called for in the Kanchanaburi tourism prontotion’
progran. |

O Itis desicable that tourism development contribute to human-centered development

in the WSB. In this contexl, it is recommended that a natural science musenm plan
contemplated by the Royal Forestry Department be invited to locate in the
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Kanchanaburi zone. It is also recommended that EGAT and RID set up an
exhibition center at the Khao Laem or Srinakarindra damsite to show how these
water resources projects have been developed and are benefitting the country.

0 To promote human-centered development in the tourism sector, it is also
recommended that the educational and vocational training instilutes in the WSB
‘region be strengthened Rurther. ‘Appropriate measures should be taken to reinforce
teaching/training staffin these institutes.

O The coastal zone from the estuary of the Petchaburi river extending to Cha Am, Hua
Hin, Kui Buri, and to the south of Prachuap Khirikhan is recommended to be
preserved as a coastal amenily zone. For amenily preservation, it is proposed to
improve sewerage systems and other social infrastructure in urban centers along the
coast and to protect beach erosion, as recommended by the 1992 JICA study.
Preservation of utban amenities is also recomnended {Project TO2),

0 It is recommended that tourism-related infrastructure in the WSB be further
improved, including road network and navigation routes to facilitate access to
tourism areas-‘and to “diversify imirism routes. In the longer term, further
development will be required to lntegratc tourisin development on the Myanmar side -
with tourism in lhe WSB (Project TO3) '

0 Hotel accommodat_i(jns in the WSB region are relatively of io’w grade exéépt inthe
' Cha Am - Tlua Hin area, and more than 10,000 additional 'high- and medium-class
" rooms will be required by 2011, It is recommended that incéntives (c.g. accelerated:
depreciation) be granted to induce the private seclor to make the required
investment in upgraded hotel accommodations and facifities (Project TO4),

‘03 While TAT has been acli\}ely promoting tourism information seryices, localized

informatidh services should be further promoted. To this end, it is recommended .

S lhat:_a "tourism promotion ct_)uncil" bc s¢t up in each tourism development zone, with
~participation of local peaple {Project TOS).

Further details of the _rc‘cmiuncnde'd projecis/programs, as well as the results of tourism
seclor studies, are presented in Volume 8.
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Chapter 7 DEVELOPMENT PLAN FOR
" RESOURCES AND INFRASTRUCTURE

7.1 Resources Management and the Environment

- Land, water, and forest resources are wlnerab]e to economic developmenl and
therefore they should be carefully managed to protect the regional envitonment.
Strategies and measures for resources management and the environment are proposed to
realize environment-friendly development in the WSB region. (Refer to Volume 9
" Chapter 1)

7.1.1 Objectives and Sirategy
(1)  Present Situation
" The baseline situation with respect to the land, forest, and water environmient in the

WSB region, as well as environmental quality improvements, is characterized by the
foilowing facts: (i) soil degradallon isin process due to wrdely practiced mono-cropping

~ with excessive usc af chemical fertitizers, with problemattc soil of Iow femhty especially

in the Central WSB; (ii) water quality has’ been.degradmg duc to the discharge of
untreated wastewater, aflecting tourism and other coastal activities; (iff) the arca of
: vir‘gin forests near the border with Myailtjlaf has been decreasing, and deforestation of
MAngrove areas h_éis been notable in recent years; (iv) rapidly increasing folume of solid
waste and continuing use of open dumping are posing a threat to the sanitary conditions
of people i the WSB; and (v) limited environmental ad\kocacy is hindering the adopiion
of appropriate natural resources management and enwronmental quality improvements
- .in the region. '

© {2)  Objectives “for Resources Managenien_t and Enviroiunenial Quality
Improvements - S -

In view of the current situation of resources management and the environment in the
WSB region and with reference to the WSB regional development abjectives (Section
2.5), the objectives for resources inanagement and environmental quality improvements
in the region are proposed as follows:
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(i) To protect and improve the quality of environment and ccosystems as
inherited assets of people and the base for tourism and other non-
consumptive resource use activities,

(i) To expand and enhance resource capacity through the restoration of
‘ degraded land, water, and forestry resources to support various
economic activities on a sustainable basis; and

(iii) To develop consciousness of environmental quality through public
- participation in reduction of solid waste volume, soil-improving and -
. water-saving aclivities, as well as through education and advocacy.

(3)  Strategy for Environmental Management

To attain the objecuves proposed above the followmg strategles are elaborated for _
“resources managenient and conservation in the WSB region: '

(i) Soil conservation and managemeni should be promoted wi'dely in the
WSB region. Particular attention should be paid to the areas in lower Petchaburi
and upper Piachuap Khirikhan provinces where soil degradation is notable.

(i)~ The forests in watershed classification and conservation area and the
coastal marigrove areas should be protected, and reforestation promoted for
walershed management and for the management of coastal ecosystems.’

(iit)  Water qualily in the major river systéms in the WSB should be improved
though implementation of waste water freatment at major urban centers along the
river systems.

(iv) Uns‘anit_ary' open dumps for sofid waste disposal shoutd be replaced by
. sanitary landfills in major municipatities in the region. Further, installation of a
* composting plant in the "amenily zoie” in the Central WSB should be studied for
| carly‘implemcm'atiOn. -

(v) To promote consciousness of environmental quality, promotional

activities should be conducted through format and non-formal education, mass
media, and communications with NGOs.
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7.1.2 Recommended Measures

The following resources management and environmental quality improvements are
recommended in the WSB region:

[0 Excessive use of chemical fertilizers and pesticides has reduced soil productivity and
- increased the potential risks of residue accumulation. - To improve the soil
productivity and to reduce risks associated with the use of cheniical élabslances, it is
recommended to promote organic fariming for environment-friendly agriculture.
The markets for organically grown products have been increasing for domestic
conswmption and export (Project EV1). '

3 For more effeclive protection of existing forests, it is recommended that: (i) logging
“inthe rainy season be banned; (i) permitted togging be supervised to reduce damage
and encourage rapid regeneration; (iif) land be restored by grading and r'eSéed:ing of
disturbed areas; and (iv) prOteCled forest areas be \veIIQprolected from i]lega.i
encroachment. For erosion control, itis re’cc’amménded to promote tree replanting as
it is practiced in Petchaburi and other provinces. "1t should be noted that watershed
management in river basin areas in the WSB, péniculaﬂy in the Petchaburi river
basin, has been greatly enhanced by reforestation. Reforestauon in the catchment
* “area provides various beneficial effects on the watershed management It is also
'rec_ommended that the existing mangrove reforestation progiam be continued in
Samut Songkhram, Prachuap Khirikhan, and Chumphon provinces (Project EV2).

1 Since a major cause of vwater qualitydegradatidn is domestic waste water diScharged
into bodies of water, the construction of new waste water treatment systems in
major municipalities is recommended (Project EV3).- Priority should be accorded to -

* the urban centers of Kanchanaburi, Ratchaburi, and Samut Songkhram, effluchts
from which are causing detefiorationzin the water quality of the Mae Klong river.
Project implementation should take into account the' OEPP's ongoing Provincial

" Environmental Action Plan that focuses on domiestic waste water tr'eat'menl and
solid waste management. For mdustnal waste water treatment, it is desirable that
new industrial establishments be focated in industrial eslatesfparks and that the
relocation of small- and medium-scale polluting industries be. promoted with
financial assistance.
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03 To improve sanitary condifions and reduce waste voluime, it is recommended that
densely populated municipalities in the WSB be equipped with sanitary landfill
systems to avoid the unnecessary sanitation and health risks associated with poor
solid waste management (Project EV4). Composting, a waste-recycling technique
with many beneficial effects, is recommended in the municipalities of the Central
WSB; it is also beneficial for production of a nutrient-rich, stable product useful for
reclaiming land, improving soil, and/or animal fodder.  Again, project
im;ﬂementalion should be considered in line with the Provincial Environmental’
Action Plan that has a main function of fund allocation for the feasible solid waste’
management projects. '

" {3 Industrial hazardous waste has become a subject of concern in the WSB, and it is
recommended that concentrations of hazardous waste, particularly heavy nietals, be
carefully monitored in the region. It is also recommended that industria! plants
potentially generating hazardous waste be located in industrial estates/parks and ihat

- their waste be prdperly treated therein to prevent unnecessary environmental

: problems (The industrial dev elopment planin the Bang Saphan area proposes o set
up a hazardous wastc d1sposal plant i in this area. ) ' '

01 Itisnot recommended that a large indtishi at complex be setupinthe amehily. zonein
the Central WSB. Installation of a power plant in this zone is not recommended,

* unless ns environmental 1mpacts are assesséd to be neghglble by an mdependcnt
.~ third party. 1fa coal—ﬁred power plant is de\cloped in the Lower WSB, its rcsndual
 ash should be used for the composition of concrete b!ocks for aruﬁcaal rcefs in the o
coas(ai fisheries rehabm!anon prOJect '

0 Effective environmental improveméms will only be attainable with the understaﬁding

- and support of local inhabitants. - To enhance public environmental awareness, it is

recomnended that an environmental research and training center be established in

~ the region (Project EVS).  The proposed center would have the functions of: (i)

environmental monitoring supported by micasurement instruments; (i) research base

' for dévelopment of challenging"ng'w -approaches for soil improvement; and (iti)

environniental education in the fields of waste management, nalural resources.
conservation, and environmental aesthefics.

'3, Where appropriate, direct NGO involvement in enhancement of the environmental

awareness is to be encouraged.  NGOs can be effective in providing local
information, assisting in the understanding on the environment for local inhabitants.
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Some good examples include the posting of informative materials prepared by
NGOs at public gathering places.

Further details of recommended projects, as well as the results of the sector review on
resources management and the environment, are presented in Volume 9, Chapter 1.

- 7.2  Water Resources

Water resources are unevenly distributed in the WSB region. Eflicient use of water
resources, including transbasin water supply to areas with insufticient water resources; is
- one of the key factors for the development of infrastructure in the WSB region. (Refer to
* Volume 9, Chapter 2)

'7.21 Objectives and Strategy
(1)  Present Situation

" The WSB region is geographically a narrow stretch of fand between the Gulf of Thailand

“and niountain ranges of 500-1,000 m in e!evahon forming’ part of the Thai border wnlh'
‘Myanmar.  From the water resources point of view, the WSB is divided into four
kubdlvss:ons {1} the Mae Klong river basin’ (30 860 km of which 15,500 km? are
Jlocated i in the Study area); (ii) the Petchabun river basin (5,603 km? ); (m) the Western

‘Coast river basins of 7, iOO ki’ composed of various small river basins; and (iv) the

Southeastern Coast river basins of 6,700 km? composcd of lhrce sub-basins.

Development of the Mae Klong river basin has been fairly advanced; a large
- dam/reservoir (Khao Laen and Srinakarindra), a rcgu!ator (Tha Thung), and a dwerSlon :
weir (Vijaralongkom) have been constiicted mainly for irrigation (abou! 3 million ral or

480,000 ha), power generation (1,620 MW in total), flood contro, and sahmty comrol n

- the downstream area. In the Petchaburi river basin, a large-scale danreservoir (Keang

Krachan) has been constructed for icrigation (74,000 ha), power generation (17.5 MW),
and water supply. In the Western Coast river basins, a dam/reservoir has been

constructed only on the Pranburi river for irrigation (36,900 ha) and water supply. - To |
the south of Pranburi, no sizable reservoir has been constructed due mainly to the limited
water resources in the area. Water resources development in the Southeastern Coasl
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river basin has been planned, including the Tha Sae and Rub Ro dams, but construction
of these dams/reservoirs has not been initiated yet, -

In the WSB region, a total of about 3.7 million rai or 592,000 ha of farmtand is under
large-scale irrigation schemes at present, which accounts for 53 per cent of the region's
total farmland. These irrigation schemes have been mainly designed for paddy and sugar
cane cultivation. However, on-farm development of the irrigated areas is not well
advanced. For instance, on-farin development through extensive land consolidation in
the Greater Mae Klong Irrigation Scheme has been imnplemented but only covers 15 per’
- cent of the irrigated land. - Further, the existing irrigation systems with long-distance
canals are relatively ineflicient from a water management point of view. In the lowland
extending along the coast, the irrigable area has been affected by gradual salinization.

Water for domestic use is supplied by surface and groundwater in the region, with the
total volume of water supply amountmg to approxm\alcly 8.5 million cubic meters
(MCM) a year. The extent ofaccess to the pubhc water supply in the region is reported
" to be about 36 per cerl of population, and per capita water consumphon by those
* connected to the public water supply systems is about 57 s m’ per annum (156 liters per
- day). Waler demand for iindustrial use has been i mcreasmg in recent years. A]though the
Upper WSB region has sufficient water for indusirial use, as well as for 1rngatlon and
domestic water supply, the Cen!ral WSB in the Western Coast river basins has already
been confronted \vith difficultics in securing water for agricultural an'd industrial use.

The downslream areas in each river basm are subject o periodic ﬂoodmg durmg the -

“rainy season.’ Flood damagc is reported in cultivation areas and in public structures such o

as roads and bridges in low-lying areas. Provision of water storagc for regulation and
river protection works is msuﬂtcnent in all four river basins in the WSB region.

- (2)  Objectives of ‘_Natei" Resources Dcv_elop_menl

- T he objectives of water resources development inthe WSB region have been defined in
* view of the potentiat and constraints of each river hasm as well asin tine wnh the general
- WSB regional development objectives, as set out below. '

(i) To ensure suflicient supply of domestic water of reasonable quality as
part of basic human needs;
(i)  To expand urban and industrial water supply to support high economic
growth with accelerating industrialization; and
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(i)  To manage watershed and irrigated land as essential part of integrated
tand and water ecosystems.

These objectives are attainable through adoption of various strategies and measures
recommended for implemeantation in the WSB region.

(3)  Strategy for Water Resources Development

To achieve the objectives noted” above, 'several “strategies are: proposed for the
development of water resources in the WSB region. o

(i) Since a large area of land is irrigated but remains less effectively used ai
present, the strategy of prime significance is to advance on-farm development
_Wilh tand consolidation in the currently irrigated areas, particularly in the areas of
the Greater Mae Klong irrigation scheine atid the Petchaburi irrigation scheme.

(ii) - Since cropping pa{lérns will gradually shift from paddy'c_ult'ivalion to

upland crops of higher value added, enhancement of irrigation efficiency and

water management will become more important. Measures should be taken to
~ adopt more efficient irrigation practices. ' | '

(i) - Further water storage and regulat_ion are prropoéedit_o regulate the

unevenly distributed rainfall and runoff in-the region, as well as to control
“flooding. The regiklated water should be used for éxpan_sion of irrigation,
~ domestic and industrial water supply, and flood control, including a'trahs-ba_sin'
water conveyance to river basins where poichlial of water supply is insufticient. -

(iv)  Since salinization is increasing in the downstreain reaches, appropriate
- measures should be taken to prevent saline water infrusion in these areas.

7.2.2 Development Targots

An overall framework for the develépment of water resoutces in the WSB region has
been formulated by refersing to: (i) existing and planned dcvélopment schemes; (i)
requirements for water supply and regulation; (iii) the development plans envisaged in
the agricultural, industdial, and urban sectors; and (iv) social and macroeconomic
scenarios adopted in this master plan.



Based on this framework, the current and fulure water balance in each river basin has
been evaluated as summarized in the table below.

Table 7.01 Water Batance in the Four Watcer Basins in the WSB

MCM/Yean

Available 1996 2001 2011
Water I Demand| Balance | Demand} Balance | Demand | Balance
Mae Klong 10,720 } 8077 | 2,643 | 8093 | 2,627 | 8,113 | 2,607
: Pélc;haburi 1,540 1,215 325 _ 1,391 ‘149 1,446 94 -
“|Western Coast 11,450 1,215 235 1,350 100 1,566_ -116
Southeastern Coast{ 1,360 572 | 3788 | 1482 | 3078 ) 1.502 | 23858
| Taial 18.070 1 11,079 | 6,991 | 12,016 | 6.05% | 12,627 | 5443

As indicated in the table, water resources in the Mae Klong river basin are sufficient to
‘meet the requirements of the Upper WSB region, though furthér analysis is required to
 assess the maintenance flow required for satinity control and other purposes. On the
* other hand, water potential in the Petchaburi river basin is quite marginal to meet the
basin’s water demand in 2011. Water resourcesin the Western Coast river basin will not
be suflicient to meet basin demand, and therefore water should be sccuréd from the
- Southeastern Coast river basin where water potential is fairly large.

7.2.3 Recommended Measures

In view of the need to further devciop the WSB's water resources to address the
identified c'onslraimé and promote the balanced development of the region in line with
the proposed slraleglcs ‘the fo!lowmg recommcnded actions and measures are put
forward: '

0 Since fand consolidation in the existing irrigation scheme has lagged to a great

~extent, it is recommended that on-farm development ‘with land consolidation be
promoted by renewed eﬂorts of the agencies concerned at the central and rcgional
levels (e.g,, RID, Land Consolidation Oftice, Agricullural Land Reform Office, and
‘Agricultural Extension Office). This recommendation should be particularly
‘adopted for the Greater Mae Klong irrigation scheme which represents nearly 43 per
‘cent of the total farmiand in the WSB region (Project WR1).

- O Water management for irrigated farming should be improved in line with the shift in
. cropping patterns from paddy cultivation to upland crops of higher value added as



proposed in the agriculture sector master plan. Tn this context, it is recommended
that additional regulation and farm ponds be constructed along the principal canals
to facilitate irrigation practices of higher efliciency to meet variable irrigation
requirements (Project WR2).

1 Water storage and regtziation schemes should be further implemented to secure
water for domestic, irrigation, and industrial use; as well as to prevent periodic
floods in the lowland areas. In the Mae Klong river basin, it is recommended to
work out a plan for the development of Lam Pa Chin sub-basin. In the Petchaburi

©river basin,.t'\'vo additional reservoirs plénned by RID are recommended to be put

- forward. Further, in Chumphon province in the Southeastern river basin, it is
recommended 1o construct the Tha Sae damyreservoir and Rub Ro dam/reservoir as
planned and studied by RID. The implementation of the Tha Sae reservoir is
critically required for industrial and urban water suppl}' to the Bang Saphan area
(Project WR3).

0 - With respect to sétiinily control in the downstream reaches of the Mae Kfong river, it
s recommended that a thorough review be conducted of reservoir operations at the
 Khao Laen and %rnnakarmdra dams, and on the discharges released from the
Vajiralongkorn diversion works (50° m’fs of 1,577 MCM per annum) from the
technical, economic, and environmental points of view. Tn particular,a plan to
" consmlcl a salinity control weir at the esiuary of the Mae Klong and Chumphon

- rivers should bc carefully studied from such pomls of viéw (Pro;ecl WR4)

'O Improveinent of drainage systems in the lower siver basins is of gr_czit significance, as
major urban centers are dcdel_oped along the lower ;éacheé of the principal rivers in
the WSB. Itis fecommehded:l_hal such drainage improvement be promoted together

~with flood control schemes along the major rivers and in the major urban centers of -
the WSB region (Proj'ect WRS). |

" Further details of recommendcd pro;e»ts as \\eﬂ as the results of the sector review on
waler resources, are presented in Volume 9, Chapter 2. :

7.3 Energy and Power

Existing development plans, when implemented, will turn the WSB region into a center
for energy (imported natural gas) and electric power generation. The WSB regional plan
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has examined the programming of encrgy and power for development and whether
additional measures can be proposed for the social and economic development of the
region. (Refer to Volume 9, Chapter 3)

7.3.1 Objectives and Strategy

(1)  Present Sitwation

Encrgy consumption in the Kingdom was around 43.8 million tons of oil equivalent
(Mtoe) in 1994, of which transportation accounted for 37 per cent, industry for 33 per
cent, residential/commerce for 26 per cent, and agriculture for 4 per cent. During the
period from 1990 to 1994, induslrial consumption increased at an annual rate of 13 per
cent and transport consumption at 9.3 per cent, while residential/commierce use
increaScd at 7.5 per cent per annum. On the other hand, energy supply from modern
energy sources totaled 45.7 Mtoe (of which petroleum was 30.2 Mtoe, petroleum
_products 8.3 Mtoe, lignite 5.2 Mtoe, electricity 1. 1 Mtoe, and coal 0.9 Mtoe) ‘
* addition, renewable energy (fuelwood, bagasse, and olhers) supplied 19.4 Mtoe. Out of :
‘the total energy supply of 65 Mtoe, domestic energy accounted for 57 per cent {37
- Mtoe) and imported energy for 43 per cent (28 Mtoe). Imported energy was mainly in
the form of crude oil (66 per cent) and petroleum products (30 per cent). One of the

* - ‘major policies in the energy sectoris the diversification of energy sources. Reduction of

~ fuelwood consumption is another policy, as it is reported that about 70 per ceént of rural
houscholds are still using f'u_ei_wobd or ch_é_rcoal as fuel. '

" The demand for and Supply of natural gas was 211 million cubic feet pér day (MMCFD)‘ :
in 1993, of which 716 MMCFD were consumed for power gen'eralion by EGAT, 56
MMCED for industry, and 139 MMCFD for feedstock. It is projected that the demand
for natural gas will increase, reaching 2,940 MMCFD by 2003 (domestic supply of 1,8'70

- MMCED and imported natural gas' of 1,070 MMCFD). Ratchaburi will be terminus of
| . natural 8as imports from Myanmar (525 MMCEFD at the initial stage); which will be used

_ mamly for power generation {(scheduled completion in ]993)

Eleélric power con’sumptioﬁ in the Kingdom increased from 20,030 GWh in 1985 to
62,510 GWh in 1994, i.e., at an average annual rate of 13.5 per cent. Per capita
“consumption increased from 308 kWh in 1982 to 1,058 kWh in 1994, Power
“cohsumption is composed:df 46.2 per cent for industry, 32.2 per cent for commerce,
20.6 per cent for residential use, and 1.0 per cent for agricullural use. Peak power
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demand is projected to increase from 10,710 MW in 1994 to 21,990 MW in 2001 and
42,650 MW in 2011,

Etectric power demand in the WSB region was 2,433 GWh, with a peak power demand
of 614 MW in 1994. Per capita consumption was 840 kWh, and the household
electrification rate was 92.1 per cent. The intensity of energy consumption in the WSB
(17,235 kWh per one million Baht of GDP) was quite simifar to the national average. |
Due 1o the expected power demand for industrial use (including a steel cblilﬁlex at Bang

" Saphan), peak demand is projected to increase to 2,390 MW in 2001, 2,840 MW in o

- 2006, and 3,390 MW in 2011 (i.e., at an average annuial growth rate of 11 per cent).

- The WSB region has four hydropower stations with a total installed capacity of 1,036
'MW. In addition, ‘independent power producers (IPPs) have been invited to install
 natural gas-fired and/or combined cycle power stations and coal-fired power stations in
the WSB region with a total installed capamty of 4 600 MW by 2001 and an addittonal
5,000 MW in 2001- 2011. Consequently, the WSB regionis expected to assume a role as
“a power supply center for the Kingdom. The national power transmission gnd of 230kV
and 115 kV lines runs through the WSB region, and installation of a 500 kV line from - -
" Ratchaburi to Bang Saphan is planned for completlon in 2001, The power supply in each
province of the WSB reglon is networked to the nationat grid.

® Objcétiv'cs of Energy and Powér Developmént

“The objectives of energy énd power development in the WSB are complementary to the :
general WSB regional devclopment_objediveé, which are as follows: - '

(i) . Tosu pport high economic growth with accelerated industrialization;
(i)  To secure a wide range of opportunitics in rural areas for socio-
' economic activities; ' |
(i) To attain cavironmental sustainability in energy supply, reducing
~dependence, especially in rural éréas on prhnary energy sources;
(iv) ' To ensure a safe and sound supply of energy at aﬂordable pnces for all
the people as part of basic humari needs; and - o

(v)  To promote subregional coaperation to induce econom:c developmem

in the region, resulting in a better life for people of the subregion.

These objectives should be pursued not only on the suppliers' side but aiso on the
users/demand side.



(3}  Strategy for Energy and Power Development

Strategies proposed specifically for cnergy and power development in the WSB region
include the following:

(1) Minimization of the use of fuelwood and charcoal and introduction of

affordable technology particularly in rusal areas and in fuelwood-
- consuming industries (such as ceramic and lime industries);

(i) ~ Further’ promotion of demand side management (DSM) by power
c.onsumer's, particularly by industries to be newly located in the WSB
region; o

(i)  Improvement in the stabitity and reliability of power supply for existing
customers and for (he accelerated industrialization of the WSB region,
and _

C(iv) Promouon of subregmnal cooperatmn with Myanmar in the energy and
power sector for the mutual beneﬁt of the people in the two countnes

"7.3.2 Recommended Measures -

| Several energy gnd power projects have been’ programmed fof; implementation in the
' WSB region, including: (i) a nal"u'ral gas pipeline from Myanmar to Ratchabugi; (ii) an oil
- pipeline from the Gulf coast to Ratchaburi; (iii) PP power plants in Ratchaburi; and {iv)
IPP coal-fired plamq in Prachuap Khirikhan provmce These ongoing projects will be
mcorporated in the WSB regional deve!opment plan, subject to the findings of thelr
ElAs.

In _addilib'n, the following measures are recommended for the dévelopment of the WSB
region: ' L ‘

0 kor dcmand Sldt., management and' the “ alleviation of deforestation, it is |
rccommended that the new energy saving cookmg stove (which constmes 40 per
cent less energy per unit than the old model) be disseminated in the rural areas,

" where 60-70 per cent of households are still using ofd stoves. It is suggested that the
Governmert make a stronger commitment to the dissemination program, by
providing, if necessary, some incentives for the use of the encrgy saving cooking
stove {Project EP1).
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{1 ‘The ceramic and lime industrics in Ratchaburi, which are using fuelwood ‘as an
eneegy source, should be guided to use affordable alternalive cnergy, including
natural gas imported from Myanmar. H is recommended that a preferential tarift be
applied for a defined period to induce a decisive shift in the energy source of these
industrics and thereby stop further deforestation in the WSB region {Project EP2).

0 Since the coal-fired 1PPs planned in Prachuap Khirikhan province will be located
along the coastline, it is reccommended that a thorough EIA be prepared by an
"“independent institute in order to assure preservétibn of the environment and
- amenities in this coastal zone. ' As suggested in Subsection 7. 1.2, it is recommended
that the ash produced by the coal-fired 1PPs be utilized for pr'oduction of artificial
reefs for the rehabilitation of snall-scale coastal fisheries in the WSB region.

O - As a consequence of the accelerated industrialization of the WSB, a number of
- manufacluring'indusirics'_ would be newly established or relocated from the BMA.

Since new factories are in a better position to install energy-efiicient equipment than .

ekisling'factories it is recommended that the manufaCtur'ing industries to be set up in
~ ‘the WSB region be guided to apply DSM under an exlsimg program of the DSM
Office of EGAT (iject EP3)

0O ': To ensu:ré stable and reliablé power suppiY‘in the WSB regi‘on,:p;arlially insulated
cables (PICs) are proposed for use in elcctricity‘distribmidn systems instead of bare
:wircé It is recommended that gradual replacement of bare wires with PICs be

f programmed with the 1mpr0vement of transmlssmn and dmlnbullon systems in the
region (Pro;ect I P4) ' '

0 It is proposed that subregtonal cooperation with Myanmar be promoted in the
power sector. One possible cooperation pro;ect is a hydropower development
‘project on the Kra river, which runs along the bordcr be_:lween Thalland and
Myanmar. 1t is recommiended that a feasibility ﬁudy of this hydropower project be
conducted as early as possible, including examination of a b:latcral arrangemcnt for
wtilization of the international river {Project EPS). ' '

Further details of recommended projects, as well as the results of the scctor review on
energy and power, are presented in Volume 9, Chapter 3. '
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7.4  Teleconununications

Development in the telecommunications sector, which has lagged in the WSB region, is
of vital significance to achieve regional prosperity through promotion of tinkages and
partnerships. (Refer to Volume 9, Chapter 4)

7.4.4 Objectives and Strategy

(1) *  Present Situation

© Telecommunications in Thailand have expanded rapidly in recent years. Total line -
: capacity increased from 1.69 million lines in 1990 to 4.38 million fines in 1995, i.c., at an
average annual rate of 21 per cent.” About 68 per cent of total line capacity was in the
BMA, with the provincial services accounting for the other 32 per cent. Most of the
telephone stations under TOT are for residential (68 per cent} and business (25 per cent)
. uses. Mobile lc.lephor-le services have shown a remarkable increase, from 32,000 units in - |
1990 to 707,000 units in 1995. The number of telephone lines to population was 3.0
lines per 100 persons in 1990, which increased to 7.4 lines per 100 persons in 1995 (the
" BMA had 34.5 lines per' 100 persons, while provincial areas had 3.3 lines per 100
; pérsons) The Governinent has a target to increase the inumber of telephone lines so that

there will be 18 lines per 100 persons by 2001, which means 1hat 6 million addmonal -

' Imes are to be installed between 1996 and 2001

T he increase in Ioca! calls in the provmma] telephone sérvice areas, from ?00 mlihon
pulses in 1990 to 3,236 million pu]ses in 1995, has also been remarkable. Under the
telecommunications master plan; the Government is promoting rural public telephone
service so that the number of telephone slations (1.8 million lines in 1995) will be
increased by the One Million Line Expansion ijcct (800,800 lines in provincial areas
and 2(}0 000 hnes it the BMA).

In t_he WSB region, thc number of existing telephornie lines is still limited. The region had
“a total of 98,200 stations (121,900 line capacity) in 1995, or around 3.4 stations per 100
 population. Under the assumption that the region's GDP increases at 9.2 per cent
(Moderate Growth, as defined in Section 3.2) and that the demand elasticity is 2.1, the

- ‘number of additional telephone Iiin'es to be installed in the WSB would reach around 1.5

- millien by 2011, - To promote the Government's policy for decentralization and a
- bottom-up approach for development, telecommunications services at the provincial
" level should be improved in an accelerated manner.
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@)

Objectives of Telecommunications Development

The development objectives in the telecommunications sector in the WSB region

presented below have been formulated to suppoit the general WSB regional

developinent objectives.

Gy

(i)  Toimprove the living standards and quality of life in the regian, through
'expanded telecommunications services in the field of education, health,
coltural preservation, agriculture, and other economic activities;

(i)  To promote local participation in decision-making processes through
increased information exchange via telecommunications services;

(iii)  To promote linkages within the region and within zones, as well as with
other regions and countries, and to faﬂhlate national and mternattonal
lmkages in the process of globahzahon and

< (iv)  To support social and economic deveinpmcnt in the WSB region, -

~ particularly in the development of R&D activities in industry.

‘Strategy for T eleco_lnmlmications Development

Stra'tegics' proposed for development':of th;c':'lefecommunicati'ons sector of the WSB -

région include the following:

{i)  Since facilities for telecommunications in the WSB _regidn are currently
‘limited, the number of facilities should be substantially increased to attain the

objectives enumerated above (for reference, the average number of telephones
per 100 population at present is 43 lines in the Republic of Korea and Taiwan,
and 50 in Singapore).

(i) ° Telecommunications ‘development - should  support promotion of
information technology (IT) in lhc WSB region as basic m[‘raslructurc for social
and economic dcvelopment '

Giiy IT should be more widely applied to education, ‘medical services,
agricultural services, and induslrialization in the WSB region, as well as to
environmental advocacy and broad-based public participation in the regionat
development.
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7.4.2 Recommonded Measures

The telecommunications master plan formulated by the Government should be
implemented as programmed, including privatization, expansion of telephone services in
provincial areas, and networking of major cities through fiber optic systems, 1t is
expected that the expansion of telecommunications facilities in the WSB would be
strategically incorporated into such a master plan and implemented to attain the regional
development targets (Proiect TL1).

Addilioﬁally, it is recommended that the following measures be taken specifically forthe
- accelerated development of the WSB region:

0 Since the WSB regional developmehl master plan proposes some core dcvelopmenf
projects, such as frec trade areas (FTAs) in Bang Saphan and Samut Songkhram,
--and a ScienCe City in Petchaburi, it is recommended that these cores be networked
: :lhrough fiber optic systems or through installation of tclcpons with satellite earth
stations (Pro;ect TL2), '

0 As suggested in the section on the agnculiural sector (refer to Project AG11), an
agricultural mformatlon service program should be implemented to provide tarmers
with useful information and extension serwces 1t is thérefore recos11n1ended that
telccomnmmcallons systems and 1T be d1ssemmale&i to the agricul'{uralj sec'tdr’ and
the agncultural information service program be modernized to attain balanced

 sectoral development of the WSB region (Project TL3) '

0 As suggestcd in the section on the education séctor (refer 1o Project’ ED4),
computerization in education should be promoted in the WSB region atong with the
improvement of the telecommunications networks. It is recommended that the
region’s universities, colleges, and institutes be linked to foreign vniversities and _

~institutes to eichangc information through the Internet {Project TL4). In this -

F 'regard it is encouraging that Rajabhat Institute, Petchaburi has recemly set up an -

| Internet center to proniote lmkages through information technologles :

o The WSB region has a shorlage of physicians and medical persosinel, péifliculaﬂy in
| rural arcas. - It is recommended that remote clinics in rural areas be networked with
‘the regional center through the Interaet and an ISDN network. In turn, the regional
- centér would be linked 1o some centers in the BMA and overseas. Through this
network, medical personnel in remote clinics would be able to confer with their
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colleagues to obtain support in diagnosis, treatment, and rehabilitation (Project
TLS).

O As suggested in the section on the tourism development sector (Project TOS),
tourism information service improvements are important for the WSB, including an
upgrading of telecommunications. It is recommended that the suggested "Lourismn
promotion councils” in each tourism development zone and several tourist spots be
networked by the Internet and an ISDN network to maintain updated information on
domestic and intérnational tourists (Project TLG).

Further details of recommended projects, as well as the results of the sector review on
telecommunications, are presénted in Volume 9, Chapter 4. '

7.5 Transportation

Transpdflakion networks in the WSB region ha:vc been fairly well developed and they are
nearly at the same level as the nalional.'average}. Hb\vcvcr, further developmeﬁt is
‘required to promote linkages between rural and urban areas, and among zones in the
WSB, as well as linkages with other, regions and amorng econom_ic'set:tors,- for the
“economic and social prosperity of the WSB region. (Refer io _Volumé 9, Chaptér 5)

751 ijectngs and Strategy
(1) - Present Situation

The transport sector covers roads and road transpori, water transport (ports and infand
navigation), raihway transport, and air transport, all of which arc important for
“promotion of linkages in the \WSB for integrated dc‘velopmehf of the région under the
multiple access modet (refer to Chapter 3.3). Running through the WSB region, Route
" 4and the Southern railway provide north-south arteries. Several points of ‘access 1o the
région have been and are being newly developed, including a deep-'séa' port at Bang
Saphan and a regional airport at Pathiu north of Chimiph(m. Regional and subregio_nal
linkages would be further enhanced if east-west corridors were developed in the iUp‘pe'r,'
Central, and Lower WSB, |
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| “The transport sector in the WSB, however, still faces a number of constraints. For
instance, the primary and secondary road network is still immature, as reflected by poor
road links in the Upper WSB and insufticient feeder roads in the Central and Lower
WSB. Dcieriorating railway infrastructure and facilitics, as manifested by poor track
- quality and aging rolling stock, is another constraint. A suitable new deep-sea port
* location is diflicult to find along the Inner Guif facing the WSS, with the region's only
“opportunily to develop seaborne transport through the expansion of Prachuap port at
~© Bang Saphan, |

@ 'Objéclives of Transport Development

" Transport development objectives for the WSB have been defined in view of the current
situation and prospects, as well as in light of the spatial development framework of the
- region {o further promote linkages. These transport sector objectives are set out below.

. (i')' To improve the coﬁlparativé advantage of the WSB for the location of

‘ various econoiic activitics by strengthening linkages with the BMA, the

_ - ESB, and other regions by reducing transportation costs, :

(i) To link dlﬁerent zones within the WSB for more aclive economic

: _mteractlons
(i) To lmprove access to rural areas for better prowsuon of soc:al services
N and mlmmlzallon of rural-to- urban migration; . '

(ivy  To facilitate labor moblhly and non- consumptwe resources use for

L opllmal al!ocat:on of various rcsources and ' _

(v) * Toopen Imkages with Myanmar and promote subfégior}al cooperationto

| bring about mutual benefits and f)rosp'e_rity.' | '

(3)  Strategy for Transport Development

To attain the objectives for the regional transport sector, several strategies are_propOéed,
involving both demand-serving and demand leading elements, with the oi’crmching‘
strategy to promote linkages, betwccn reglons and between sectors. Specnﬁc strafegies

include the following:

{i) Establishment of a multi-modal transportation system in line with spatial
development based on the multiple access mode!;
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(i)

(iii)

Strengthening of the road network as the prime mode of transpoit with
establishment of subregional links, upgrading interregional roads, and
improved road links within the WSB;

Maximizing route choice for regional exports and imports, providing the
region with flexibility in negotiating freight rates, which will result in

Establishment/strengthening of direct access points from other regions by

air, water, and rail transpott.

7.5.2 Development Targets

An overall framework for the development of various transport subsectors has been
~ formutated by referring to: (i) broad concepts on which to base regional developiment,

- such as globalization, and subregional and interregional codperation" (it) demand
forecasts avaifable from existing databases and previous studies; (m) social and .
‘macroeconomic scenarios adopted in this master plan; and (w) broad national and
:reg:onal irends in transport and other related sectors.

Based on this framework, transpo'rl growth rates have been projected as sununaﬁzed in

These forecasts provide the basic backgroﬁnd with which to ev'aluale"de\}ehpmém_

* lower transport costs and increased service quality; and

Gv)

options and projects in the transport sector.

- the table below.
Table 702 . Forecasts of Traffic Growth Rates,
) : : . L ‘ (%)
Traflic Indicator 1997-2001 | 2002-2006 . | 2007-201] :
Vehicular Road Traffic | - 1.1 102 . 87
Road Freight Tonnage 17 91 S 85 ¢
Port Traflic {Prachuap) 180 | 153 124
Port Traflic (Coastal 210 - 210 15.0
Ports)
Rail Traffic :
- Freight (tons) 3.0 30 3.0
Freight (ton-kmy) L.¢ - 10 1.0
© Passengers 1.0 ¢ 1.0 1.0
Atr Traflic S S :
Passcngers 150 - 100 10,0
Fréight 100 ¢ : 200 20.0




7.5.'3 Recommended Measures

in view of the need to further develop the WSB's transport sector to address the
identified constraints and promote the overall development of the region, the following
recommended actions and measures {i.e., projects) have been put forward:

‘13 Several road improvement projects are proposed within the WSB region: {i) access
" roads to support specific industaial developmems (Project RP1); (ii) links between
Ratchaburi and other provincial capitals i the Upper WSB (Project RP2); (iii) links
between Pathiu airport and development centers (Project RP3); (iv) a scenic coastal
road to link Hua Hin - Prachuap Khirikhan - Chumphon (Project RP4); (v)
secondary/feeder road improvements (Project RPS), '(vi) ring/bypass and other
“urban roads (Projecis RP6A and RP6B); rural road development projects (Project

- RP7); and (vii) reinvestment in existing roads (Project RP8). '

0 Road ‘improvement projects are further proposed to promote interregional
“cooperation and linkages. These prbjécts include: (i) an outer-outer orbital route for.
the extended BMA, including options running from Ban Pong to Lop Buri or
Ayutlhay'a (Project RP9); (ii) further improvement of transport along the north-
south axis (Project RP10); and (i) a east-west corridor between Chumphon and
Ranong in the Lower WSB (Project RP11). o

0 It is proposed that ‘sub:re'gio'ﬁél links with Myénmar be developed through: (2) a
- Kanchanaburi - Tavoy (Dawei) corridor in the Upper WSB; (i) a Kra Bur - Marang’
: {Myanmar) - Kawthaung corridor in the Lower WSB, and (iii) a Kanch’ahaburi .
* Three Pagoda - Moulmein (Mawlam_yine_)' corridor in the Upper WSB (Project
RP12). In the long term, the east-west corridor across the Thai-Myanimar border

~ can be opened ini the Central WSB to link with Mergui (Myeik) and Bokpyin.

0 Interregional - road ' transport’ developinent projects  are recommended for
: ilﬁp]einenlatimz; including: (i) an intercity and rural bus trarisport improvement '
- (Project RTY); (ii) a truck terminal project, including a terminal at Ban Pong withan -
inland depot as recommended in the industrial sector (Project RT2); and (i) -
- promotion of a road safety program (Project RT3). Since Route 4 has been recently
impfo'vcd, it is recommended that special attention be paid to road safety promotion

- along this highway.
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O Water transport should be further developed to promote interregional linkages. The
projects recommended in this subsector include: (i) expansion of Prachuap deep-sea
port at Bang Saphan (Project WT1); (i) feeder ports at Chumphon, Samut
Songkhram, and Ban Laem (Project W2, WT3, and WT4), and (jii) a tourist picrat
Cha Am or Hua Hin (Project WT7). It is further recommended that “inland
riavigation" along the Gulf of Thailand be promoted along with the proposed port

~ improvement projects (Project WTS).

0 To promote linkages at the subregioﬁal_ level,: water transport should be further

| developed through implementation of: (i) a Ta?by {Dawei) deep-sea poit’ in

- Myanmar at the western terminus of the Kanchanaburi - Tavoy corridor (Pr'ojécl:

W18}, and (i) a Ranong/Phangnga port atong the Andaman Sea (Project WT9). It

is recommended that the Tavoy deep-sea port be dcvelbpe_d along with an industrial
complex as a gateway to the Andaman Sea and the west.

- &1 Railway improvement is indeed a difficult task.’ For the developnient of the WSB
region, however, it is recommended that further effort be made for: (i) improvement

~ of the Southern main line as a part of an iﬁtemational raitway link (Project RW1),

' togeihcr with improvement of freight transport (Project RWS); (ii) completion of a
nussmg link between the Southern line and the Northern/Northeastern lines (i.c.,
- between Ban Pong and Ayuuhaya) (Pro_;ect RW2); and (jii) development of spur
- lines or long loop lines serving major industrial estates {(e.g., ln the Bang Saphan |
" area).

o In the air transport subsector, the aggressive marketing of Pathiu airport, which is
~ scheduled for completion in 1997, is recommended together with the development
of an airport-based induslriaillrade'cbmplek (Project AT1). At the same time, it is
suggested that subregional air linkage agreement be concluded, including coverage

of Pathiu airport (Proje‘ct AT4).

Furiher details of rc-:()mmendcd projects, as well as the resulis of the transport sector
s{udy, are presented in Volume 9, Chapter 9. 5 '

7-21






Chapter 8  WSB REGIONAL DEVELOPMENT PLAN

8.1 WSB Development Structure

“The WSB regional development plan has been formulated by integrating the sectoral
development plans proposed in Chapters 4 to 7 within the frameworks for balanced
regional development discussed in Chapter 3. The sectoral development plans are be
classified into: (i) regionél projects/programs that cover the whole WSB region, (ii) area
or local projects/programs that will be directed to specific areas, and (jii) SUbregional
~ projects that would promote subregional cooperation between the WSB region and

Myanmar.

Regional projects or programs are commonly . 'WSB'De‘.t]upmm.S,',uch,,.e
‘applicable to each area or zone in lheWSB region —-—- - -
and are compiemenlary with one another in : — :

: © Upper WiB .
realtz.mg overalllreglonal development.  Sonie E Arcapenchpment
might be promoted sector-wise for realization. P
On the other hand, area or local projects can be T
grouped into three area development programs in - L a Central WSB

- view of ‘the macro-zoning of the . spatial Area Developarat
development plan proposed in Section 3.4. Somé . - M :
area projects/programs are compleme an I
. . p j . Prog; : _ ) p K ntgry a- d : ) ImwrWSB
can effectively * be  packaged into several . o _Newmhpm.rl
developinent initiatives for realization® in an DN
integrated form. [n addition, subregional projects | RegbnalDevebpo entPmogran
will open access for regional and area Thamanm arsubmgmammhpm cat
development and will therefore bemtegrated into ol RS

'reglonal devclopment Programs. The mterrela!lon among - reglonal devclopmenl
programs, area development programs, and subreglonal developmcnl projects is
schematically illustrated above. ‘ '

The WSB regional developmcn{ blan will also be structured by a development axis or
artery sunning north to south through the WSB region.  This developmcm artery,
connecting all three area development program zones, will be strengthened as regional
~ development and area development programs are promoted as proposed in this Sludy'.
A few regional arteries might be developed additionally when east-west corridors are
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opened through subregional cooperation with Myanmar. Such cast-west corridors, if
and when developed, would further strengthen the development structure of the WSB
region,

8.2 - Regional Development Programs

(1) - Intraregional and Interregional Development Programs

A number of projects/programs have been propOscd in the sectoral development plans,
of which many are applicable mdely in the whole WSB region. These projects/programs
“are referred to as regional dcvelopment programs. While most of the regional
de\'elopmem programs farget (intraregional) development within the WSB region, some

promote (interregional) cooperation with other regions of the country.

The iutrarégioﬁai ahd interregional developiient projects proposed in the WSB regional
development plan are listed in Table 8.01.° These projects might be promoted and

~ implemented sector-wise by the authorities and institutions concemcd or by mterested

- parties in the pubhc and/or pnvate sectors

- Regjonal Development Program _

Tahle 8 DI
No, Prolml.?m,,tam U Ootline
|5aclal]
551 7 1 Sodisl Monitoring n'\d Evalustion Mc-mlomﬂ: of social aspﬁ‘h ‘indicators
882 Local Governance System Improvement improvement of prov mcul offices for
: ’ o ’ e decenteatization, plar\nmﬂ and budgeting
TO88y So¢ial Partnenhip Prometion Promohon of partacrship with private secter
1Education] N
EM Experimental Schools: Cunicetur Revision More technology-oriepted cducation
EDS (‘ompulcr Ay ailabilily Extension Computer for secondary schools
IPub!Ec Healthl
FH2 Rericnal Occupations] lIcahh Prometion of mdusmal safely, health control
- PRI }'memcncx Aedicad Services Uperading Pmcmencx stnlccs within the rericn
- Pl Intearated HIV/AIDS Conteol Education’campaign related to BIV/AIDS
PHS Health Promotion Upérading Commuaity-based health promelioa
- lRunl_l rhnl
“RD) - | Rersl Development Models MModels at seven Amphocs
UD} Urban Social Infyestruchire Improvement of secial infrastructore
VD4 Lrban Amchity Improvement Improvement of urban amenitics
VD3 . | Institutionsl Strengthening for Urban Styrengihening of urban and housing related
: Development instiluticns
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No. ProjectProgram Outling
[Apricultur]
AGH Field Crops Restructuring Shift from paddy’sugar cane to high value ¢rops
AG2 High-value Crops for Niche Markets Fromotion of high-valse crops '
AGE | Apro-processng Promotion Promotion of agro-based industries :
AG? | Water Appheation Efficiency Fromotion | Fromotion of tube, drip, sprinkler irrigation
AGH | Agricolural Marketing Infornation Dissemination of agricullural masketing
AGI2 | Farmers” Lfe-Time Training § #e-tinee training fot farers
AFl Coastal Fisheries Rehabititaion Rehahibiaian of envitonment for fishecies
lindustiy}
1D3 Rura! industrial Conmwnity Modet | " Rural industrialization, one -product one-villege
1D4 Quality Produdtivity Frhancement Factory park, manpower inproverment
DS Industrial R&D Promotion “Regional R& D esting cerker, incubation
D6 New Investment Promotion Prometion of resouree tecyvling ndustries
|Toursm] : .
TO2 Amenity Freservation Program : Preserve apenitics in tourist areas
"T03 | Toursmerelaied Infrastructure ' Road, water, sewage, garbage and cther
infrastructure
705 Teurism Information Sorvices Information services for tousism promolion
[Resonive Mangemont &
Infrastructure)
EV1 Organic Fanning Promotion of erganic fanming
-EPY- | Cooking Stove Dmermnmon : Dissemdnation of new ¢ooking stove
EP3 | Demand Side Management : Electrivity saving a1 demand side
EPS Partially Insulated Cable Promotion Use of PIC finr (rmﬂnu':&n_\n and distribution
TLY | Telecommunications Expansion’ . Target: SOtelephones per 100 popul:.tlon :
RPS Secondary Freder Road Inprovement Improvement of feeder roads ‘
RP7 Rura) Road Development ~ - " | To be combined with Rural Development
RP8 * | Upgrading Road Maintenance ) Improvement ‘upgrading of road mainfenance
“RTI1 Inter-city and yural bus transport : Inprovement of public transport sysiem
RT3 Reoad Safety ' - | Preveative measures of vraftic accidents
WT5: | Gulf Navigation Pronwtion . ) - Navigation network among Gulf pocts

The . proposed regional’ development programs include some programs: that are
preferably promoted and lmplementcd not only on a regional basis but also at the
national level.- For msiance the Cooking Stove Dissemination pro;ecl proposed in the
energy sector is an important program for the WSB region but it is desirable that this
pmject (mcludmg incentives) be studred and programmed at the national level. It is
expectcd that the projects and programs proposed for development of the WSB region
would spearhead the nationwide developiment programs as well.

(2)  Socially- and Human—Orien_ted Development Programs

The frameworks and scenarios for overall development of the WSB region have been
formulated with special altention to soc'ially—'driented:and human-centered deyclc)p_mém,
" as discussed in Section 3.1.- A number of projocts!p’rogramé have been planied ‘and
proposed to promote such developmcnt and they have been integrated into the regional |
~ development programs. The socmlly oriented and human-centercd emphasns in the
WSB planis not limited to the development plansin the social sector, but is also reflected :
in the plans for other scctors (i.e., economic and infrastructure).
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All the projects/programs proposed in the social sector are socially-oriented. A number
of projects have been proposed for education and human resource development in the
WSB region, and several other programs have been proposed for promotion of public
~ health. These projects/programs, if implemented, would greatly enhance the "quality” of
social services and create a socially acceptable living area in the WSB region, as well as
enhance the local governance system and local participation in. planning and
i'mplcmcntation of the projects/programs.

' The rurat development projects/programs proposed for the WSB regional development
ola'n are also socially—orielﬂed. For rural development, several tambons and/or amphoes
' that have lagged in terms of household income and social services have been selected as

models for rural development. [t is proposed that these model projects be i:hp!eméntcd
-together with the social infrastructure projects/programs to enhance the implementation
“efficiency of the socially-oriented rural development p'rograms.

“Most of the agriculiural developmem projects proposed in the WSB region are
: _programmed to pursue socially-oriented and human- centered development ob,echves in
rural areas. For instance, the proposed "Field Crops Restmciurmg Program" and
“"Promotion of High-Value Crops for Niche Markets" are planned to extend technical
_ and ﬁnancia! supporl services to farmers and farmers' groups in the WSB region so that
- their income opportumues may be enhanced and their social standards of living
improved. The proposed "Farmers’ Lifelong Training Program” is particularly human-
oriented, as'it aims at upgrading farmers’ knowledge and techno!ogt_os and improving the
'qilalily of life in rural areas. Some projects proposed in the ﬁsheﬁes sector are also-
“socially- orien.ed For instance, the proposed "Coaslal Fisheries Rchablhtauon Project”
aimis at rural poverty alleviation in lhe backwaid fishing villages i in the WSB region; this
project intends to safeguard small-scale fisherfolk along the coast of the region.

In the industrial sector, socially-oriented development is highlighted as well. Under the
proposed "Rural-Industrial Community Model", industeial development in wiral areas is
-~ programied, including promotié»n' of rural agro-processing industries, promotion of a
"one-product 'oné-\;.rillage'f 'orogrom, and promotion of "barii factories” with the aim of
enhancing job opportunities and improving the quality oflife in rural areas. At the same
time, certain industrial development projects are propoSed.to develop human resources
for the social and economic development of the WSS region. For instance, since the
"Quality/Productivity Enhancement Program" and *Industrial R&D Promotion
Program" are proposed for manpower development and enhancement of technotogies,
these programs are regarded as human-centered projects in the industrial sector.
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The energy and telecommunications sectors also envisage socially-oriented and buman-
centered development through various projects/programs. For instance, a program for
*Cooking Stove Dissemination" is proposed not only for environmental protection but
for enhancement of the quality of daily life in rural areas. In addition, various
telccommunications projects are proposed to enhance levels of social services and
amenitics, Lo improve the living environment in a holistic way, and to empower locat - |
people by diversifying opportunities for various social activities in rural and urban areas.

SoCiélly-orienled projects/programs are’ also proposed in the transportation sector.
Paaﬁcularly social-oriented ‘are (i) Secondary/Feeder Road Improvements, (it} Urban
Roads, (jii) the Rural Road Project, (iii) Intercity and Rural Bus Transport Improvement,
and (iv) the Road Safety Project. Many other transport improvement projects will also
serve to empower local people by i nnprovmg access lo various social and economic
- aclivities and to enhance levels of soma! services and amenities m the WSB regton

8.3 Area De’ve!o,prﬁen_f Programs

It is planned that lhe tocal pmJects be grouped into three area development programs, j
referring to the smacro-zoning of the wSB reglon as discussed in Section 3.4. The three
packages are: (i) Upper_ WSB area development, (it} Cemral WSB area development,
and (iii) Lower WSB area development. | In each area, some core projects that will lead
©“the develbpnienl initiatives are planned to integrate the related programs area-wise.

{1) U pper WSB Area Dei:‘eiopmeht

As discussed in Sub-sections 6.1.2 and 6.3.2, the Upper WSB is located relatively close
to the BMA and therefore agricultural sector development is envisaged in this area to
pfon'mté cultivation of high-value crops for niche markets in the BMA and for export.
From the viewpoint of industrial development, the Upper WSB will be integrated into .
the multipolar structure to be developed around the BMA and this area is characterized
as an "industrial Juncuon zone" with an mduslnal logistics center linking the WSB wnh =
other regions and subregions, as illustrated below. |
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Aboul 25 projects/programs proposed in each seetoral development plan are specifically

From Unipolar te Multipolar Structure

directed to lead Upper WSB area development. These projects are listed in Table 8.02.

Table 8.62 Upper WSB Arca Developmient

Project Program Outline
.| iSoclallsban) _ _ Do
ED3 | Industry-based Teaining Center Training center in'sround industrial estates
RDE | Rurs! Developmert Models Rural developrent in Dan Makhaa Tia Phanom Thuan
UDL | Upper WSB Urban Chuster Chastering of urban centers :
[Agricukdre] . - '
“AGIE | FeM Crop Restructuring B Shifting from ricesugar cane Lo high-value crops
AG2 | High-value crops for Niche Markets Promation combined with erop shifting
AGS | Cottle Fatiening i Cattle raising and futtening
AGS { Dairy Production Dairy prodaction ]
AGY | Weles Application Efticiency Improieraent of brigation water epplicstion
WRIL { Ierigated Aprivuluce Intensification On-farm developrsent
[Industry] :
IDi | Frec Trade Areas FTA in Sariut Songkhesm :
102 | Stestegis Industrial Fstares I_ﬁﬂgs!rial‘d‘suﬂwlbn cénter in Ban Pong
EPZ | CeramisLime Encrgy Subslituticn | Encrgy substitvtion for ceramicime industrics
: [Tourizm} .
TOl | Zone-wise Developmient Kanchanburi tourism promotion _
TO} | Teurism Related Infrastructuce - fmprovement of 2ceess and ocial infrastructore
TO4 Ledging Facdity Upgradng Upgrading of hotels and facilities
TOS$ | Tourism Information Service Promotion Prometion of informstion services
. [Infrastructure} ) ‘
TL2 | Tekport Promotion Telecom. port to be set up in FTA
RP1 Industry-supgorting Roads Highway linksge to FTA
RP2' | Retchaburi-S Songkhrim Link Ratchaburi - 8 Songkhrers bighway . -
RF2 | Outer-Outer Crbifsl Roule Highway hinkage between Ban Porg and A)‘ut!_a)atop Buri
RT2 | BanPeng Truck Terminal . Truck terminal combined With infand depo
WT4 | Samut Sengkhsam Feéder Pont Fecder port facifity in FTA i |
WI6 | Msc Kiong Inland Navigation Navigation impeovernent along Mae Klong i
[l‘m'ironmenli o
EV3 | Waste Waler Treatment Sewage treatment in Kancharaburi Ratchaburi S.Son gkhrain
EV4 | Sohid Waste Management Compast'Sanitary andfig

- These projects will be integrated in terms of location and objectives to form: four
“development initiatives for Upper WSB area development, as follows:
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Kanchanaburi Touristu Promotion Initiative

Kanchanaburi province offers a favorable environment for eco-tourism
for domestic and foreign visitors.  Several projects/programs are
proposed to promote tourism in this province, integrating projects not
only' in the tourism sector (i.e., TO1, TO2, TO4, TOS) but also in the

~ industrial {ID3) and resources management sectors (EV3, EV4), |

- Kanchanaburi Agricuiture Intensification Development Initiative

" Several programs proposed in the agriculture sector (i.e, AGI;, AG2,
AGI11), rural development sector (RD1), and water resources sector
(WRI, WRZ) are to be integrated to form one agncultural development
~ initiative in Kanchanaburi province.

'Ban Pong Industrial/Distribution Development Initiative

Since Ban Poug is located at the crossroads of ndrth-south and east-west
*artéries, it offers an altractive site for location of an industrial logistics =
“center. Several sector projects are strategically proposed for integrated
development at Ban Pong, including 'pfojects not only in the industrial
sector (ID2, 1ID5) but also in the urban (UDI) and transporl sectors
(RP9, RT2). '

- Smut Songkhram Free Trade Area Devclopment Initiative :
It is proposed that part of the abandoned shnmp fields in Samut
Songkhram be utilized to set up a free trade area (FTA). ln planning the

- Samut Songkhram FTA, it is proposed 10 integrate. not only the
cornerstone industrial project (ID1) but also social and urban projects
- (ED3, UDI) and transport projects (RP1, RP2, WT4) in order to
comprehensively develop the area.

Central WSB Avea Devqlopmcnt |

- The Central WSB ié'désignated_as an amenity zone under the épéﬁal development plan. - -

This zone has relatively less fertile soifs and agricultural potentiat is rather limited. No

manufacturing industey will be 'promotcd for location in the Central WSB, except for

knowlcdge-base'd industry. The Central WSB will function as an "interface zone" with

favorable amenities and the environment. In this context, it is proposed to promote the
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development of Science City to serve as a center for intellectual infrastructure, as well as
a center for knowledge-based industry including research and development activities.

About 20 projects/programs that have been proposed in the various sectoral
* development plans will be implemented in the central amenity zone to be developed in
the Central WSB, as listed in Table 8.03.

" Table 8.03 Central WSB Area Development

No. - Project/Progrant o Outline ]
1 {(Science City Related] :

UD2 | Pelchaburi Science City - Establishment of a new Science City

ED2 | Hightechnology University Science, technatogy and mahagement-oriented

PH1 | Medical Research Laboratory with Hospital First-rate research hospital in Scieace City

EVS5 | Ervironmiental Research Center | Monitoring, research, and training center

T1.2 .| Teleport Promotion © | Telecom. port in Science City

Ti4 | Medical Information Services ] Rescarch hospital and clihics hinked by internet

TL6 | Information Highway for Education .| Internet for education '

_ 0] Apriculivie/Rural Related] - . ) . :
RID1 | Rural Development Models | Models at Nong Ya Plong and Kui Buri

" AGY | Tropical Fruit Improvement ~ 7 | Improvement for export  of fruit products
-] AGY9 | Water Application Efficiency - | - Iimprovement of water application
- AF2 | Aquaculture Model ' FPiloUniode] for aguaculture development
TWRE- | drrigated Agricuhuze Intensification -1 Agricatore intensification in Petchabun iirigation
WR3 | Petchaburi MuXtipupose Reservoir | Constaxtion of two additional reservoirs
WRS | Flood Control and Draimage System | Improvement of flood control
"EVL | Organié Farming : - Promotion of organic farining
{Teurism Related]
TO2 | Tourism Amenily Prescnvation : Preservation of amenilies in resort areas
WT7 | Hue Hin tourism Picr ' | Picr for Guif navigation

KP4 | Fwa Hin: P. Khinkhan Secenic Coasial Ruad : Coaatal Road between Hua llm and P Khuﬂdxan

IiV4 1Soiid Was&eDisposai (Compoét) - - Compost inresort areasanj Sc1¢nce City

In the Central WSB, the devetopment initiative is proposed at Petchaburi for promotion
of research and dcvelopmcnt (R&D) achwues and development of mtellectual
mfraslmclure as folfows

» @ B iScuence City Development Imuatwe _ :
" Itis proposed to develop a new Saencc Cny in Petchaburi. - Into the
'proposed Science Cily, various programs will be integrated to form a
comprehensive - de\?e!opment initiative, ihc]uding social  sector
development (ED2, PH1), industrial development (IDS), and resource
management (EV4, EVS).
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(3)  Lower WSB Area Development

The Lower WSB encompasses the Bang Saphan area and Chumphon province. There is
a sizable land for agricultural development in the Lower WSB, particularly for the
cultivation of tropical fruit under favorable agro-climatic conditions. Livestock
development and fisheries dcvelopmént are also promising in this zone. For industrial
development, two industrial cores are to be dcvcloped; one will be a water-front core in

Bang Saphan and the other an air-front core in Chumphon.

About two dozen projects/programs proposed in the various sector development plans
* will be implemented in the Lower WSB, as listed in Table 8.04. '

Table 8,04 Lower WSB Area Development

No. Project/Program Oullinc
7 {Agriculture/Rural Related] : :
RD1 | Rural Developnent Medel Rural development in Bang Saphan Noi
RDI | Rural Development Model Rural developnent in Lane/ Thung Tako
AG3 | Tropical Fruit Improvement Improvenkent for export of fnuits products
AGH | Tropical Fruit Center Expansion of HRC for (ropical fruit *
AG6 | Dairy Prodiction Promotion Livesiock under coconut trees '
AG? | Shughtcrhouse Moderaization To be combined with livestock producl:on o
AGI0 |- Coconul-based Livebhood Prenotion of agro-procesing
AG11 | Agricultural Marketing Information Promotion/dissemination of marketing ml'onmnon
AFl Coastal Fisherics Relabilitation Rehabilitation of smalt-scale fisherics
AF2 | Aquaculiire Model Pilot/miodcl of shritmp eultivation’
AF3 | Fish Processing Industrial Compk Processing mdustfy complexin Chumphon
EV2 | Mangrove Reforestation Rel‘oreslallou of nangrove arcas
| 1 du_sh‘,\‘fl}ang Saphan] ‘
ID1 | Fice Trade Area (FTA) _FT‘A‘ in Bang Saphan
T IDs Industrial R&D Prometion Center for maténal research/testing
ED3 { Industry-based Training Center Vocational training for industries
PH2 | Occupational Health Ceriter Régional occupational health center
UD2 | BangSaphan Industrial City Industrial city developrient
WT1 | Prachuap Port Expansion Expansion of deep-seapoit:
"RP1 | Prachuap Port Access Road Route 4 = Pracluap Pont access highway
_TL2 | Teleport Promotion Telecont. port in Bang Saphan ' :
\WR3 Tha Sac-Bang Saphan Pipeline Water pipcllm from Tha Sae to Bang Saphan
‘ ITr.ms;:o:ﬂ '
“RP3 | Pathiu Access Road Rouic 4 Palhm aupon hlgh\xagJ
RP3 | Bang Saphan - Pathin Lmkabc ngh‘.m) between Bang Saphan and Pathiu
RP12 | Subregional links with Myanmar Chumphon-Krabun-Marang-Kawthaung
W12 | Chumphon Feeder Port Feeder port at Chumophon

Two development initiatives are proposed for implementation in the Lower WSB,

integrating several projects and programs proposed in this zone.

8-9



®  Bang Saphan Free Trade Arca Development Initiative
A steel complex has been and is being devetoped in the Bang Saphan area,
together with a deep-sea port (Prachuap port). It is proposed to further
develop this area, integrating several other projects in the industrial sector
(ID1, 1DS), sociat sector (ED3, PH2), urban development sector (UD2),
water resources sector (WR3), and transport sector {WT1, RP1. RP3).

@ - Chumphon Tropic¢al Fruit Development Inittative
Nearly 80 per cent of the agricultural land in Chumphon province is used
for fruit and tree crops, and it is proposed to further develop fruit
-+ production and marketing in the province, integrating various agriculture
-~ sector projects (AG3, AG4, AG190, AG11). '

" Yurther details of the proposed development initiatives are discussed in Section 9.2 as
they are recommended for pnonly pro;ects!programs to be implemented during the 8th

- Plan period.

- 84 'Subreg:t‘onal Development f’regrams

F or the WSB regional development plan promotion of subregional cooperauon with the
Myanmar side of the lslhmus will play a 31gmﬁcanl role. This role will include, but fiot be
limited to: (:) improving access to and from the WSB region, (i) mcreasmg trade
through such access, (iii) e\cchangmg resources sufﬁcwmly available on one side and

* insufticiently avaitable on the other side, {iv) éxchanging basic information of common ‘

interest, (v) disseminating traditional and ﬁwdem'technologies, and (vi) conserving the

environment for mutual benefit. |

~ Although this Study- does not involvee comprehensive appraisal of the potential for
. subregional cooperation, the Study has examined the possibility of cooperation in
- development of i:;fraslmcuire linking the WSB with the Myanmar side of the Isthmus,
with particular attention to the transport en_d energy sectors.

Regarding the transport seeler, itis of great' impoﬁance for the WSB regioi\ to open
some (east-west) corridors between the WSB and the Andaman Sea, in short term (a
Kanchaneibu'ri-_'l‘avoy corridor in the Upper WSB), in the medium term (a Kra-Marang
~ coiridor in the Lower WSB), and in the long term (a Bang Saphan-Myeik/Bokpyin
corridor). In the energy sector, water resources along the Thai-Myaumar border and on
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the Myanmar side of the Isthmus could be harnessed for export to and utilization in the
WSB region.

The subregional development projects proposed in these sectors are

illustrated below and listed in Table 8.05.

Subregional Development

RP12 Eanchimabori]

avoy Corcdoe

)

; -
3

Kanchanabur
L]

Pekkebud

UL LT S

©ORP12 Kea-Marand Cornidos
B . 1 R

" Bang Saphin

e ]

‘Chymphon

> [}

Table 8.05 Thai - hl)‘aﬁmcr Subfégio_nal Dé\'élopmcnl_

Ne. " Projest Program Cutline
- | IFrensporti : :
RPIIK kamhamhun—Ta\o} (‘ornc!or ) (‘omdor b«.l\.\eg n l\am hanabur] and Tav oy (l).m ei),
togeiher with a devp-sea port at Tavoy - :
WTB Ta\'oy (Dawei) Dcép—Sea Porl Dxep-sea porl and industrial astate in Tavoy -
RP}2 | Kra Buri-Magang-Kawthaung Corridor Coeridor between Kra Buri and Marang, with
. _ extensien Lo Kanthamz '

RPI2 | Kanchanaburi-Three Pagodas-Moeulmein " Improvement of existing roads

Corridor } ' )
RPI2 | Central W SB—\I)e:k cormidos Corridor between Iang Saphan and Myeik:Bokpyin

S 1Pawerl

EPS - | KraMydropowes ity dropo“u an the mtemmc-nal river (130 MW)
(Ref) | Tenasserim Hydropower Hydropower oa the Tena&:mm n\erdmmﬂream

' (00 MWY.

it is recommended that a bilateral (i.c., Thai-Myanmar) committee for devcl'opment "of
these subregional projects be organized and that the committee take necessary actions to
initiate studies and coordinate bilateral cooperation for the implementation of these
proposed projecls.
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85 - Development Phasing for Balanced Development

The WSB regional development plan will be programmed for realization in steps, as the
resource base and financial capacity expand and as related institutional development
‘takes place over time. The programming period is broadly divided into three phases:
- Phase I up to 2001 (the end of the 8th Plan), Phase Ii for 2002-2006 {the 9th Plan
period), and Phase 31 for 2007-2011 (the 10th Plan period).

() 'Déﬁ'é!{)pment th;sing

Htis planned that during Phase I pinpoint development will continue at several
: devclopl‘hent centers in the WSB, including ongoing industrial development at Bang
Saphan and electric power development at Ratchaburi. In paraliel, preparation for area
| de»eiopment should be initiated and promoted in the Upper Central, and Lower WSB
through study and implementation of development mmatwcs proposed in this Study. At
the same time, it is planned 1o formulate Imkages within the region, and with othef
~ regions, as well as linkages among the agriculture, industry, and service sectors, and
- belween rural and urban areas. Pannersinps between the public and private sectors and
between the government and non- -government orgam?ahons should also be promoted
during Phase §. Since the free Irade regime under the AFT A agreement comes into force
in the carly yeérs of Phase 11, preparation for the i‘rcfc trade regime should be advanced
during Phase I. 1t is expected that the target annual growth rates in agriculture (2.0 per
~cent), industry (14. 0 per cent), and services (8.0 per cem) are altained during Phase L
(Refer to the Figure in the prevxous page.)

During Phase H, area development will be promoted n the Upper, Central, and Lower
WSB together with dcs. elopment around the core development centers. Area-wise and
sector-wise linkages, as well as public and private partnershlps should be further
promoted during Phase H. High growth rates are expected in agriculture (2.5 per cent),
Eindu_sti)- (10.0 per. cent), and servicés{ {10.0 ‘per cent) during Phase 1L
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‘Phasel oo Phasell S Phase NIL
(199? 200!) e (2002 2006} (2007 - 2000y -
POLICIES ‘
Patiemn " IIPinpoint development Area developmen) Network devclopment
. |{and preparation for
_ : I‘area development
“linkages - [IFormation of linkages Promotion of finkages Consolidation of linkages
- Goverance 5 Pastuership promotion Decentralization promiotion | Further decentratization
SPATIAL
DEVELOPMENT
I
OUTPUT
orRP . [la99s
(B:Ihon Baht)_ les
Manufactunng B .‘: IZ : _. i . _
///// // /////
o  Parily Rapld Growth | - Overall High Growth Sustainable Growth
GROWTH (Agricotiure 2.0%) (2.5%) (3.0%)
N ' (Industry  14.0%) (10.0%) . - {8.5%) .
(Services  8.0%) - 00%) (100%)
INVESTEMENT o T
([ndicatwe) $3,500 million $5,000 miltion $4,000 million
BVENT T T
(Free Trade Regune) &Ff A I DVT?_J
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T emses M
| (1997 -2001) _ {2002 - 2006)

Phase 1l

Il

Phasc 111
(2007 - 2011}

POLICIES
Pattem

Linkages

Governance

Pinpoint development
and preparation for
arca devetopment

Formation of linkages

Paitncrship promolion

Arca developent

Promotion of linkages

Decentratization promotion

=

Network development

Consolidation of linkages

Fatther decentralization

Manufacluring

SPATIAL B -
DEVELOPMENT || [ e lli] D o -
&)le B
: (el
e
I
o Ie( - > <
| “
fOUTPUT ] B
P
287
GRP (1994) 178
(Bittion Baht) ] Mo | Services

Y

Parily Rapid Growth

Overall High Growth

Sustainable Growth

GROWTH (Agricalture 2.0%) (2.5%) (3.0%)
(Industry  14.0%) (10.0%) (8.5%)
(Services  8.0%) (10.0%) (10.0%)
INVESTEMENT i -
{Indicative) £3.500 million 35,000 million $4.000 million
EVENT o )
{¥ree Trade Regime) [ AF"[‘A 1 | w10 l
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During Phase 11, arca development should turn into network development, particularly
in the Upper and Lower W8B. Linkages within the arcas and linkages among regions’
and subregions should be consolidated in line with decentralization, which will be further
promoted during this period. The free irade regime under the AFTA and WTO
agreements will be widely diffused into each region and each sector, and the WSB region
is therefore expected to make use of such a regime in its overall regional development,
* Sustainable growth is to be attained during Phase 111, and it is expected that the average
per capita GDP in the WSB region would reach the fevel of national average by 2011,

(2)  TIndicative Investment Schedute.

fir fine with the development phasing discussed in the foregoing section, it is planned that
the projects/programs proposed in each sector of the Study will be implemehteﬂ by.
Phase. An indicative investment schedule in each Phase is preliminarily estimated as
sunimarized in Table 8.06. | '

Table 8,06 ‘Indigative Investment Schedule for. .

Proposed Projects/Programs - o .
: K 5 N {$ Million}
No. _ Project/Program : - "Agency - | Phasel | Phasell | Phase M
[Sochat} - | | a |2 2
881 | Social Menitoring and Evaluation = - | ~ NESDB . 2 P
582 | Local Governance System Imiprovement MO I :
883 | Social Parhk:rship Promotion j - MOI, BO1 1
" [iEducation) o o 13 5
EDU | Experimental Schools and Cwrricolum MOE 1 10
- - {Revision : ' L .
D2 | High-technology Universitics o MouA 5 10
ED3 | Industry-basad Training Center T Mol 5 :
DM | Computer Avaifability Expansion . MO 2 5
[Heatth) '30° i 4
PH1 | Medical Research Laboratory with H{);pllal MOPH 20
PH2 | Regional Cecupational Health Center | MoPH,MOL |- -2 4 4
Pi3 | Emergoacy Medical Service Upgradlrg MOPi, PHO 2 3
Piid | Integrated HIV/AIDS Codtrol -~ MOPH, PHO 5
PHS5 | Health Promohon Upg_radmg MOPH, PLIO 1
[Rural/Urban] ' : ] 618 | L149 |88
RD? | Rural Development Models . NRDC,ARD | 30 . |7 80 - 1060
UDI | Upper WSB Urban Cluster: o pICcP . 5 2 :
UD? | Specifie City Plans ! o NESDB, etc. &0 | 1,064 - 540
UD3 | Urban Social Infrastructure Local . 1.5 I
UDd | Urban Amenity Improvement : bocal | 3 ot0s
UD35 | Iastitutiona) Strengthening - MOl 0.3
[Agricultare/Fisherles) 232 | 266 110 .
AGIH | Field Crops Restructuring MOAC, BAAC |~ 20 20 T 40 -
AG2 | High-value Crops for Niche Markets MOAC, BAAC 10
| AG3 | Tropical Fruit Iiiprovement ) MOAC, BAAC 62 114 ]
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No. Project/Prograin Agency Phase] | Phasell | Phasclll
AG4 { Tropical Fruit Center MOAC 13 6
AGS | Catile Fattening MOAC, BAAC 5 10 15
AG6 | Dairy Production Promotion MOAC, BAAC 5 10 10
AGT | Slaughterhouse Modemization MOl MOAC 10 13
AGE | Agro-processing Promotion MOAC, MOC 10 10 10
AGH | Water Application Efficiency  Improvement| MOAC, RID 10 10 15
AG10] Coconut-based Livelihood ~ MOAC 5 10 10
AGH [ Agricultural Marketing Infornation MGAC, MOC 10 i3
AG12 | Fanmers' Lifetime Training MOAC 10 10 10
AT} | Coastal Fisheries Rehabilitation OFA, DOF 10 HY
AF2 | Aquacuiture Model DOF 12
"AF3 | Fish Processing Industrial Complex DOF 20 30

© Jiliduastry) 164 662 130
ID1 | Free Trade Areas (FTAs) MO, IEAT 753 ¢ 325 180
102§ Strategic Industrial Estates MOL, IEAT - 284 -
D3 [ Rural-industrial Community Model MOl 35 35
i1 | QualityProductivity Enhancement - MO1 6.5
1135 - | Industriat R&D Promotion MOl . © 32 -

16 | New Investment Fromotion MO, BO! 05 - ~

]Tourism] : 60 51 40

TOl | Zone-wise Development MOSTE; TAT 1 1

TO2 | Amenity Preservation Progeam COFEPP, TAT 6.5 . 35 _

TO3 | Tourism Retated Infrastructure " DOH, ete. 10 6 - o

TO4 | Lodging Facility Upgrading BOI 40 © 40 40

TOS | Tourism Infonuation Service Promotion Local, TAT p : .
-|[Rescurce Managemmi!Emironmenl} : 204 37 100

LV} | Osganic Faming : DA, ete. & 10

EV2 | Reforestation Program RFD 3 32

EV3 | Domestic Waste Water Treatment OFPP 9% 160 100

1V4 | Solid Waste Managaiment OFPpP 9% 35 ol

EVS | Enviroranental Research Center DEQP 3 s0 -

- |[Water Resources) _ L 123 122 140
WRI | bvigated Agricultare Intensification RiD 120 f20 . [ - 120
WR2 | Improvesnent of Water Management RiD I 20
WR3 | Multipuzpose Reservoir Dey elopmm! - RID 2
WR4 | Balinity Control - RID _ = :
WRS | Flood Conlrol and Drainage Improv emenl - RID 1 o

[Energ\-fPowerfl‘decommunicauon s} : 37 1283 1
EPl | Cooking Stove Dissemination PDA 3 :
EP2 | Encrgy Substitution (Cuanucﬂ,lmc) DEDP 5 5
EP3 [ Demand §ide Management -EGAT 1.5 2 2
EP4 | Pastially Insulated Cable Promotion PEA - 55
EP5 | Kra Hydropower "EGAT 200
TL1 | Teletoinmunications B \panqon - TOY - 20 20 5
T12 ') Telepori Prometion o TOTICAT 0.5 ' '
T1.3 | Agricultural lnformation System CTor 0.5
TL4 § Modical Information System - MOPH 0.5 1
115 | Tourism Information System CTAT 0.5
TLS | Information Highway for Eduration MO¥E; PID 05

[Transport] 1,355 2.1t6 2312
RPE | Industry-Supporting Roads - DoH 47 68
RP2 | Ratchaburi-Previncial Capital Links " DOH 0.5 20 40
RP3 | Pathiu-Route 4 and Pathiu-Bang Saphan Dol 35 70
RP4 | Scenic Coaslal Road POl 20 . 20

| RPS | Sceondary/ Feoder Roads DOl 240 240 | 240
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No. ~ Projest/Program Agency Phase I | Phase 1 | Phasc Il
RPGA | Urban Ring/Bypass DO o 25 25
RP6B | Urban Roads Local 10 10 10

RP7 | Rural Roads PWD 25 25 25

RP8 | Upgraded Road Maintenance bon 140 M0 140

RP9 | Cuter-Outer Orbital Rovte DOH S 300 500
RP10 | North-South Links DOH 600 700 1,000
RP1} | Chumpon-Ranong Links DOH 1 - 100 50
RPI2 { Subregional Links with Myanmar DOH 2 - 140
RT1 | Intercity and Rural Bus Transport LTD .3 5 . 3

RT2 | Truck Terminals LTD : 16

RT3 | Road Safety : : HPFD 5 s - 5
WTI | Prechudp Deep-sea Port Extension {1 HD,IEAT 81 21 21
WT2 | Chumphon Feeder Port M 1 25 :
W13 | Ban Laem/Fecder Port ‘ HD e 10
WT4 | Sannat Songkhram Féeder Port .| BB ER I (1§ : ‘
WTS | Gulf Navigation Promotion : HD 100 . o0 " 80
W6 | Mae Klong River Navigation . HD ; C30;.

WT7 | Hua Hin/Cha Am Tourist Pier ' o B 25
W8 | Tavay/Dawei Deep-sea Port - ¢ (MPA) 1
WT9 | Ranong/Phangnga Porl ? HD " 1
RW! 1 Southern Line Railway Improvemenl | SRT i 2
RW2 | Southern Line-Northemn Line Link ’ SRT : . 500

| RW3 | Bangkok-Songkhram-Pak The Link : ~SRT _ iy -

RW4 | Spur Lines to Industriat Estates SRT A 51
RWS5 | Freight Transport Improvement ‘SRT : | ' s0 50 50
RW6 | Tourist Train to Hua Hin/Cha Am SRT - SRR
RW? Thai-Myanmar Railway SRT . - - -
ATl Marketing of Pathiu Airpot. DOA 1 . -
‘AT2 | Hua Min Airpont Expansion . DDA | - - -
AT4 | Subregional Air Linkage ' L boA ) - - -

. FOTAL - : ' 5 3,500 5,000 4,000

As shown in the nble the estimated cosl of the proposed pm]eclsfprograms w:ll amount
to 33 500 million in Phase I, $5,000 miflion in Phase 1L, and $4,000 million in Phase 1li,

' totaling $12, 506 miltion (312.5 billion Baht) in 15 years.  About 50 per cent of the
estimated total cost of projects relates 1o the transportation sector. The investment list
reflects the i unponancc of the transportatlon sector in applying a multiple access model”
for regional development of the WSB 1o proniote mtrareg:onal inerregional, and
subregionat linkages.

- The macroeconomic scenario for the moderate growth (Case 2) predicted that total

capital requirements (in 1994 prices) woutd amount to $15.4 billion (385 billion Baht)
* during Phase 1, $23.4 bilfion (585 bi.ili_on Baht) during Phase 11, and $34.2 biili.on (855

biltion Baht) during Phase 111, totating $73 billion (1,825 billion Baht) in 15 years (an

aunual average of 122 billion Baht) based on assumed incremental capital/output ratio

(ICORY) of about 4 (Sce Volume 3, Chapter 3) Accordmgly, the estimated total cost of
the proposed projects/programs ($12.5 billion or 312.5 billion Baht) would amount to

17.1 per cent of expected investment requirements.
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It is assumed that about 30 per cent of the proposed project/program cost and nearly 60
per cent of the hon-transportation component investment would be due to the private
sector. - If the private sector estimate for participation is broadly correct, the implied
public sector investment component would amount to about $8.8 billion (220 billion
Baht) in 15 years, about 15 billion Baht annually. This implics an average public sector
investraent ralio equal to about 4 per cent of the projected GRP of the WSB over the full
period (1997-2011). It may be noted that in recent years the public sector has generated
savings of about 10 per cent of GDP, readily financing investments that have averaged at
8.5 per cent of GDP at the national level. Thus, it would appear that the proposed
project/program invesiments, when coupled with a reasonable provision for other
required public capital expenditure in the region, would not tikely be excessively large in
relation to the WSB’s proportionate share of national public sector resources that would
Immmmmwwdmh!nMMmkmw%mmwmmmmeMW®Mmmmhr
* the economic growth scenario adopted, the implied public sector investment would
. average about 12 per cent of the projeéléd WSB investment over the full period. From
this perspecti've as well, it ‘would appear that the proposed projects/programs for the
'WSB could be readily accohmiodét’ed in framing successive national development plans,
- since publlic sector investment in recent ycars have amounted to about 20 per cent of
- capital investment at the national fevel. '
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