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& s, Barriers to Border Trade along the East-West Econonc

g % Corridor : The Case of Thailand-the Lao PDR Trade on the
7 ﬁ Border of Mukdahan Province

%

/y“"ﬂ’alg Pensri Jaroenwarand Saran Ratanasithi

Abstract— The objective of this research is to study the barriers impeding trade along the East-West Economic
Corridor. The border trade activities between Thailand and the Lao PDR occurring on the border of Mukdahan
Province was chosen for this study since this area has been widely accepted as a major entrance not only to Lao PDR
but Vietnam basically owing to its geographically advantages. This research employs both qualitative and quantitative
research techniques to collect and analyze its data so that the research questions can be answered. It started with
compiling qualitative data from various sources and activities prior to operationalizing them via questionnaire survey.
Findings show that barriers affecting trade between Thai and Lao PDR can be categorized into three main groups
based on sources of these impediments, i.e. barriers induced by overseas economic and political conditions, those
derived from factors related to Thai government, and barriers influenced by factors internal to the trading firm. It can
be concluded that major sources of border trading barriers are failure of both Thai and Lao public administration to
facilitate trade flows between the two countries. Suggestions are thus proposed to Thai central and local governmental
authorities to adjust and improve their roles and responsibilities so that we are able to improve border trading
performance between the two countries and can expect favorable and sustained consequences of EWEC devel opment
project.

Keywords— Barriers, Border Trade, East-West Economic Corrida (EWEC), Mukdahan Province.

Republic of Vietnam. The main objectives of the EQVE
1. INTRODUCTION are: to further strengthen economic cooperatiowden
and among the four countries; to reduce transpstisdn

L ; . the corridor and make the movement of goods and
the Associatiorof Southeast Asian Nations (ASEAN). people more efficient; and to reduce poverty in the

Within this expanded framework, sub-regions hiwen . __corridor by supporting the development of the rural
formed, among them the Greater Mekong Sub-region,,ger areas, increasing earnings of low-incomeimsp

(GMS), followed by an Ayerawadi-Chao Praya-Mekong .. iqing emplovment opportunities. and bpromotin
Economic Cooperation Strategy (ACMECS). Though Fouxls,rln g[}l]. pioy pporiunies, P n9

literature provides substantial contribution to our The EWEC is the first transportation corridor rurgi
understanding of border trading impediments, review . antire width of mainland Southeast Asian, dadise
results show that literature has consistently igdor ¢4 450 kilometers. Major components of the EagtstV
inyestigating_border trading activities iSo.uth East  Economic Corridor completed by 2007 included the
Asian, specifically Greater M?"O”g Sub-reg|_on, qo8 second Thai-Laos Friendship Bridge at Mukdahan éord
where border trade has flourished and continuddaast checkpoint. Mukdahan Province is located on thekba
for a few centuries based on written record. We canyf the Mekong River and is a crucial part of thesEa
hardly afford this ignorance any longer given tetf \yegt Economic Corridor. The Second Thai-Lao
that this subcontinent is under a strong developmlm  riengship Bridge was opened to traffic in Jant2097.
called Egsbt-We§t Econlomlc Corrldkor (EWEC)  as | |inks Mukdahan Province with Savannakhet Proginc
sponsored by Asian Deve opment Ban_ (ADB). n Lao PDR and serves as part of the road network
The East-West Economic Corridor IS bOth_ a transF’Ortlinking four countries in accordance with the EWEC
system and a framework for cooperation which cOfec yoyelopment initiative. It will also foster econami
four out of the six countries in the GMS, namelyi@n 4oy elopment, trade, and investment in the regign [2
of Myanmar, Thailand, the Lao PDR, and the Sodialis 5007, following the opening of the Second Friengshi

Bridge to traffic, cross border trade between Muiata
and Savannakhet rose by 100 percent than the pievio
Pensri  Jaroenwanit (corresponding author) gradudh.D. in Béeﬁr’ and- In AUQUStf2008 trade ar;:oun:]ed to 2'26).@!'
Marketing (Thammasat University, Bangkok, Thailarad is an ant, an increase o 19 percent t an the samedberio _
Associate Professor of Marketing at the Faculty Ménagement  2007. Out of this volume, 860 million baht was Thai

Sciences, Khon Kaen University, Khon Kaen, Thailant23 exports to Laos, while 1,400 million baht involvétai

Mitrapharp Road, Muang, Khon Kaen, 40002. Tel. 0843732, Fax ; e Ih
043202402, E.maipenjar@kku.ac.th imports from Laos. The growth rate of trade is Ijk®

Saran Ratanasithi graduated Ph.D. in Marketingaffinasat ~ CONtinue to increase with more influx of foreign
University, Bangkok, Thailand) and is a Lectured @irector of MBA investment; however, some imminent barriers were
Program, The Graduate School, Suan Dusit Rajahimversity, expected to be fountbecause of an inconsistency of

Bangkok, Thailand. 491/5 Sukhothai Road, Dusit, gk, 10300.  goyermnmental policy of both Thai and Laos. Moreover
Email:saran_rat@dusit.ac.th.

The end of the Cold War has facilitated the expamsif
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the fact that there are many types of border tradirthis
sub-region, which are formal trade, informal trade,
transit trade and barter trade, [3] even compldbe
trading relationship. This research was conductadeu
the attempts to find out what barriers affect Thabs
border trade along the East-West Economic Corrittor.

is different from the other two forms of internatad
trade, regular and transitional trade, which isdrated
principally for economic growth via various and
complicated mode of exchange from negotiation,
transportation to payment settlement. The regular
international trading activities are basically coad by

focused on the impediments pertaining to the borderbusiness entities through massive transportatiotenty

trading activities of Thai trading firms. The fimdjs

sea or by air; while in transitional trade, theseai third

were presented and discussed in the context of thearty nation whose area permitted for transitiotraded

international marketing literature. The implicatiowere
then drawn for public and private authorities tgiove
border trading system and procedures.

2. LITERATURE REVIEW

Attempting to answer the general research quesifon
what barriers affect Thai-Laos border trading hijzing
extant body of knowledge, this section scrutiniaesl
discusses relevant literature. This knowledge ctilely
reflect importance of the topic of study and elaber
conceptualization, taxonomy, and relationship ofhea
relevant concept and construct. It includes disonssf

3 basic groups of literature, i.e. border tradegidltaos
border trade relationship, and barriers to expDetails
of all knowledge are presented as follows.

2.1 Border Trade

To be able to have vivid understanding of obstatbes
border trade, it is imperative that we first havelear
illustration of border trading activities in ternf d@s
conceptualization, taxonomy, and related issues.
Definition

Office of Commercial Affairs of Chantaburi Province
officially defines border trading as various form$
trading among people residing in or business cancer
incorporated in the borderland area, i.e. villagab-
district, district, or province on the national ritger
adjacent to the nation’s neighbouring countries. [4]
Border trade volume and value are usually smalljewvh
its trading process is simple and convenient. Mafst
goods traded are fundamental products necessadafor
to day life, e.g. consumer products, agriculturaidocts,

commodities between two trading nations.
Taxonomy of Border Trade:

Based on whether a specific trading transaction is
recorded by custom officer, border trading is dfeess
into two broad groups of recorded or official and
unrecorded or unofficial trades.

1. Official recorded trading transaction is a trangarct
which goes through custom processes and procedtires
custom office or border check point; thus is reeardy
custom officer. This type of border trade is usuall
conducted by licensed traders who are registeretl an

officially allowed to perform specified trading
transaction.
2. Unofficial unrecorded trading transaction is a

transaction which does not go through custom psses
and procedures and hence is not recorded in custom
database. It is usually a negligible trading amoaoht
consumer goods conducted by individual trading
counterparts.

No matter whether it is done officially or unoffadly,
border trading usually takes place via one of the
following four kinds of border passing point [4].

1. Permanent border crossing point is an official
border pass which has to be approved by both desntr
In the case of Thailand it has to be approved kg th
cabinet and then Minister of Interior will be autized to
announce and manage the point. At each permanent
passing point, every necessary custom procedurds an
processes for border trading is performed as well a
official procedures and processes of individual ratign
through the crossing point. The purposes of laumghi

and natural produces collecting from the borderlandany particular permanent points might be due tdirtig

natural surroundings. Border trading comprises athb
legal and illegal trading activities and the letsalling is

conducted both through custom process and Withoutb

passing the custom.

Apart from above definition, border trade is usyall
characterized by the following aspects. It is anfoof
international trading which conducting across rmaio

border among communities residing along the borders

Border trading is traditional and simple form of
international trade exchanging goods that are itapor
in our day to day life basically consumer prodysfs It

is traditional in the sense that it has long exists a part
of a walk of life of people living in the borderidn
therefore its major objective is not for economiowgth
but subsistence and relationship of the
communities. Border trading is simple in the seths it

or general national relationship.

2. Temporary border crossing point is an official
order pass which is usually initiated by the Téide to
facilitate the flow of traded goods across the bkord
therefore, the launching process of the point &teimed.

It is under the authority of the ministry of interito
announce any appropriate pass points temporargings
points. However, this decision has to be approwethb
National Security Council. In launching any particu
point, there must be a definite time frame of point
validity and there must be no negative consequeanes
national security.

3. Flexible border check point is also an official

trading border pass point but is usually initiated, laurt;hend

operated by provincial authority under agreemerd an

is basically done via simplest mode of exchange nosupervision of the Ministry of Interior. The major

matter whether negotiation, transportation, or paymit

202
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local in nature. It is launched for maintaining and 2.2 Thai-Lao Border Trade Relationship
nurturing the trade and traditional relationshipgweeen
the local communities situated on the borderlandttie
sake of humanity.

This section discusses the following topics, i.@olL
International Trade and Investment Policy, Lao Erad
Policy toward Thailand, and issues of trade andidrar

4. Unofficial geographically possible border crossing to trade in the Northeastern part of Thailand.
point is an unofficial pass point where there is aro
minimal natural hindrances impeding border crossihg
is regularly a favourite port of all illegal tradjin Though Lao economy has not yet fully open to
international community, it pursues the following
international trade and investment policy [8].

Border trading has conferred many economic benefits
to Thailand. It helps improve competitiveness ofaiTh
products in the neighbouring markets in term of
advantage transportation costs. Border trading talkes
part in spurring economic activities both in Thadaand
its neighbouring countries [5]. This consequently
improves income and standard of living of the regio
with minimum intrusion into traditional walk of &f of
the trading communities as well as minimal destouct
of natural resources.

Moreover, border trading amid Greater Mekong Sub-
region has a considerable growth potential at léast 2. Employment recruitment is required that priority of
two important reasons. Firstly, it accounts for yonl employment offered to Laotian unless there is notiaa
around 30% of total border trading activities ofailand expert and if employed, those foreign personnel are
[6]. This fact is particularly true for Thai-Laosotuler required to transfer their knowledge and skill taoL
trading when border trading between Thailand are th employee.
other two neighbours, i.e. Myanmar and Cambodia, is
relatively problematic in term of international itizls
and relationship. Specifically substantial amourtrade a. Government provides satisfactorily protection for
along Thai-Myanmar border is illegal drug traffioi  foreign investors and their assets including pesioisto
directly or indirectly conducted by various armedcks rent a piece of land and transfer this rent.
of independent minority groups ruling the bordedian b. There will be no confiscation or forced
e.g. Mon and_ Karen. While imminent national conflic | o40cation of assets of foreign investors.
between Thailand and Cambodia stemmed from Preah L .

Vihear issue and unsolved border line configuration C. Foreign Investors will be able_ o transf_er t_)ack to
occasionally threatens smooth trading relationshipf[helr home countries or any §peC|f|ed destinatiory a
between the two countries. incomes or benefits generated in Laos.

Secondly, EWEC project, initiated and sponsored by d. There will be no government intervention on
Asian Development Bank, is an important economic market economy and there will be active government
development project that will help stimulate and support on free market competition.
facilitate economic corporation among neighbouring e, There will be no discrimination on racial or
countries in the region. EWEC aims to create andnationality of foreign investors.
improve connectivity and competitiveness of the GMS f
member nations while maintaining and nurturing ;
regional community. Thailand in particular actively i o
participates in EWEC by aligning its national g. There will be fully support and facilitation on
development strategy to those of EWEC [6]. Refezenc &'Tival and departure of foreign investors.

[7] found that every stakeholder on EWEC developmen  h. Laos is granted generalized system of preference
pathway including three Northeastern provinces of privileges from EU on textile and garment which lwil
Thailand, i.e. Khon Kaen, Kalasin, and Mukdahars &a  benefit foreign investors investing in these indast

positive expectation toward EWEC contribution to i. Laos is an ASEAN member who is 0b||ged under
regional growth and development. These stakeholders\FTA to reduce and finally eliminate its tariff ambn

include public and private enterprises, and indigld  tariff barriers to trade among the member countries
worker in both manufacturing and agricultural sesto

The public offices expected to be affected the nawst 4. Tax privileges for foreign investors.

those related to education, health, social working, g 2-4 years business income tax exemption
transportation, and communication; while those §f8v  gepending on types of project.

concerns are various service industries, e.g. \satde
retail, logistics, and agricultural industries.

Lao International Trade and Investment Policy

Issues related to Border Trading

1. Lao government requires that foreign investors
open bank account in Laos to be qualified for aipgly
for investing in Laos. This account has to be opgn
individual person acting on behalf of any applying
business concerns and once the permission is dfftére
account can be converted to business account.
Prospective foreign investors have to also pledge a
amount of fund as an investment guarantee so that L
government is confident in those particular ovessea
investors.

3. Incentives for foreign investors.

It is allowed that foreign investors bring in
foreign experts to work in their investment progect

b. Import tariff reduction to 1% on import capital
goods and their components and parts together raith
materials.

203
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c. Preferable business income tax rate of 20% for

investment project located in urban areas, 15%tHer
project located in rural areas, and 10% for thgeguto
located in remote areas.

d. Tax exemption on export or re-export products.

e. Tax exemption on raw material imported for
export production.

There are two most important issues concerned by
several seminal works related to trade investmewt a
development in the Northeastern part of Thailandedo
within the last 5 years. These topics are consempseaf
EWEC development project and factors related to
success of regional economic development. The forme
basically relates to economic effects of EWEC on
regional communities and industries in term of

f. Possible tax exemption for mega investment development status or prospect and strategy ofipzes,

projects.

especially Mukdahan, or groups of provinces and

g. Avoidance of double taxation between Thailand industries along EWEC developmental path [7], [20]-

and Laos enable Thai investors to reduce tax bunden
case their incomes have been already taxed in Laos.

Lao Trade Policy toward Thailand:

Thai-Laos agreements on trade and
promotions are as follow.

1. The two countries will cooperate in promoting
investment in various sectors, e.g. contract fagmin
projects, construction of agricultural producescessing
plants, development of investment estate in SawaoS
special economic zone, development of Udomchaitoity

be commodity distribution center, on-route breakingK

points of land fleet transportation, and modernpgiiteg

center. For tourist sector, Thai and Laos will flyin
encourage joint venturing between business entiifes
the two nations to develop trade and

starting at the second Thai-Laos friendship bridge
Mukdahan Province of Thailand and destine
Savannakhet Province of Laos.

2. There are also transportation and
cooperation. Thai and Laos will work together tdveo

border crossing problems and eliminate border tradepromoted; while sunrise |
obstacles. There will be an exchange of customagriculture, traditional textile,

procedures and processes between the two coutdries
facilitate flow of goods through the border pasénfo
Moreover, Thailand will help improving Lao labour
productivity based on request of Lao organizat®ther
assistances are for instance providing academipostip
for feasibility study of launching a central protiuc
market and training Lao officers to support launghof

investment
infrastructures especially en-route number 9 which

to

[25]. The latter deals with factors related to ®sscof
regional economic development led by industrial
activities and border trading [23], [26], [27].

For the first issue, overall results indicate that

investmentNortheastern provinces along EWEC path, especially

Mukdahan, Kalasin, and Khon Kaen, will be centefrs o
most economic activities; therefore will benefibrin
economic growth and development led by increasing
level of trade and investment in the region. KhaseK
will become a hub of human resources developmest an
a logistics center of export agricultural products
especially tapioca and sugar related industriesilewh
alasin will be a logistics center of rice export
processing [20], [21]. Reference [21] indicatesttha
agricultural, industrial, and trading activitiesnclucted
along EWEC path way will all benefit provided that
provincial authorities adapt their strategic depebent
plan in such a way that they are aligned with EWEC
strategic thrust. She suggests that provincialceff
actively initiate friendly cooperation plan with &s in
agriculture, trade, tourism, and investment. Refese

custom [21] points out that jasmine rice, and organic agture,

has a bright opportunity and should be actively
industries are processed
automobile, migin
electronics, tourism, and logistics. She also erames
improvement of trade and investment infrastructures
labor skill, and custom procedures and processes to
improve quality and competitiveness of Thai product
and to boost every economic activity and promote
sustainable development.

However, there is a glaring worry of imbalance efffe

custom single stop inspection at any crowded borderof economic growth and opportunity derived from

crossing points.

EWEC. Reference [22] pointed out that growth is
unequally distributed between urban and rural acdas

3. Thailand will help develop Lao local products and \;,kdahan Province. They explained that majority of

facilitate Lao local entrepreneur in

international trade show in Thailand.

participation

people in Mukdahan who is farmers living in remote
areas gets less benefits from EWEC than big tradimd

4. There is also private to private cooperation betwee industrial businesses. They questioned whether the
Thai and Lao businesses by establishing Thai-Laodormer provincial development plan has captured and
Chamber of Commerce. This will lead to businessintegrated opinion and need of majority agricultura
matching and capital joint venturing between busine communities. Reference [22] believed that thereds
counterparts of the two countries. Moreover, linkage between traditional economic activities and
memorandum of understanding was signed for academi€levelopment direction under EWEC.
cooperation in various disciplines, e.g. agricatur Regarding the factors related to success of border

processed agriculture, cultivation of energy swoistin ~ trading, there are both stimulating and impeding
plant, mining, and environment. components. Reference [27] found that SMEs in the

Northeastern area have moderate difficulty in enger
into export business; yet they require government
assistance in export business education and tgaiimn
various functional areas, e.g. marketing, finance,

Issues and barriers to trade in the Northeastern part of
Thailand

204
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accounting, production, and logistics. They als@de

support in their human resources development scheme

Reference [23] found that there is still the lack o
cooperation among various government offices
responsible for facilitating border trading, theept/that
deteriorates enhancing trading opportunity providgd
construction of the second Thai-Lao friendship geidn
Mukdahan. These unorchestrations happen in ever
combination of cooperation level from central agenc
regional, to local offices. Moreover, there is aésdack
of cooperation between Thai and Lao public concerns
There are also various trade impediments stemme
from the Lao sides. There are insufficient and
inappropriate trade infrastructures in Laos. THerstill
the lack of trust on Thai sincerity in trading witlaos;
therefore Lao authority still imposes trade bagien
Thai products, e.g. import tariff, and import quaia
such products as cement, vegetable oil, steel rad's
custom procedures and processes in each bordeirgyos
point are not standardized; the situation that detal
corruption of Lao officials. Volatility of Kip (Latian
currency) increases risk of payment settlementthod
discourages trade. Unofficial and illegal tradingil s
prevails along Thai-Lao border [5].

2.3 Barriersto Export:

Export barriers have been interested and investighy
export marketing scholars since 19609, [10]. This is
due to the fact that export is essential to economi
growth and development especially for emerging
economies whose domestic market potential is
constrained and that globalization sentiment grewsr
faster and deeper [11], [12]. Moreover, there igrset
that identification and elimination of export impexgnts
will not only encourage business to start exporting
also to enable active exporters to improve their
performance [13].

There are continuing academic endeavor on the topi
of export barriers ever since early 1960s [9]. Earbrks
basically focused on identifying and taxonomizirg t
construct; however, interests in later works weightly
shifted to attempting to explain and understandoexp
behavior and performance of firms [10], [14]. Prolya
clear interest in export barriers started againl®85
when a study attempted to identify underlying festof
export barriers facing U.S. paper industry [17].ribg
1990s interest in export barriers was at its pealerw
there were several studies released covering \&riou
geographical contexts [18]. However, currentlydems
that there is declining interest in the field ofpext
barriers when scholar working in the field may geitck
amid inconclusive results generated so far [11].
Thorough review of studies related to exportingvitas
in the last 4 decades can be seen in extant litergt 3],
[15], [16].
Definition

Reference [18] proposed that barriers to expordirey
all those attitudinal, structural, operational aather
constraints that hinder the firm's ability to imaite,

develop, or sustain international operations. This
proposed definition is utilized in this researatdst

Taxonomy

The probably most exhaustive taxonomy of export
barriers configures four types of export barriet8]]
These are internal-domestic, internal-overseasreat-
domestic, and external-overseas export barrierss Th
typology is derived from the notion that export riens
can be generated within and outside of the firmilevh

){hey are able to happen domestically or abroad.véry

likely that typology of export barriers more applide to
SMEs exporters should be simpler; therefore the fou

éjimensions taxonomy might have to be collapsedvto t

dimensions of domestic and overseas export barriers
[12]. Reference [19] argued that the possibly most
suitable taxonomy of export barriers for exporterni
developing economies is the two dimensions of doimes
and internal-firm export barriers. His robust thetamal
rationale behind this typology derived from traded a
development economics literature which posit that
national governments are genuine sources of angrexp
barriers external to the firm no matter they occur
domestically or overseas; while internal-overseas
component seems to be irrelevant considering very
limited overseas operation of firms from less depel
countries.

Issues related to Export Barriers

Studies of export barriers are basically engaged in
identifying possible export barriers, taxonomizitgse
emerging obstacles, and investigating their refestnip
with relevant factors as firm characteristics atretegy,
firm export experience, and time horizon of export
operation. Moreover currently the focuses are orESM
exporter and emerging economies context [11], [12].
Reference [12] found that there are some underlying
factors that are not subject to idiosyncratic cbtmdstics
of SMEs exporting firms but are stable and always

. exercise their effect on firm export operation. 3de
barriers

are information inefficiencies, price
competitiveness, foreign customer habit, and oearse
political and economic issues. Reference [11] btirat
latent dimension of export barriers as perceived by
Brazilian firms are stable across extended perfadre.
These components are low product and price
competitiveness, lack of knowledge and resourced, a
institutional barriers. However, exporter perceived
increasing barriers as they gain more experieritlesy

are surprised of this results which are contrary to
mainstream belief and witnesses. Reference [11ifyus
this contradiction by hinge on current malign ecoio
situation which very likely lead to firm's pessirics
sentiment toward barriers confronting them.

3. METHODOLOGY

The research methods comprised of both qualitatha
quantitative techniques. It was started with cdimgi
qualitative data from various sources and actisipeor
to operationalizing the qualitative findings. Its
qualitative  endeavours included archival data
investigation, in-depth interview and focus group
discussion. In-depth interview was done with 20
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informants comprising of scholar who are academicterm of delayed transportation and risk of damatges
border trade researchers and experts of the filnlave  transported products. Moreover, there is a lack of
experienced or successful border traders and gosrh  supporting logistics no matter whether they are
officers in charge of border trading activities. cbe warehousing, or loading and unloading facilities.
group was conducted with 11 active border tradens f d. Low purchasing power of Lao people owing to
various trading sectors. their low per capita income; thus their inclinationprice
Then quantitative field survey research method wassensitivity buying behavior. This barrier puts Thai
conducted by using questionnaire as a data cafecti products in a disadvantage position relative tohbot

tool. The sampling frame for this study consists of chinese and Vietnamese products which are by far
representatives  from Thai firms. These target rg|atively price competitive.

respondents are in managerial position either osvoer
decision-makers who directly involve in their comps

Thai-Laos border trading at Mukdahan check poitie T
sampling frame is based on the border traders’bdat

e. Misbehavior and unethical practices of Lao
businessmen especially in keeping promise of paymen
settlement. This barrier leads to restriction aflg when
provided by Mukdahan custom office. There were 105Tha| ltraders have to minimize their credit r.'Sk by

reducing open account trading volume. At the same t

border trading firms in this database. Based as th thev have more burdens struaaling to increase their
number, purposive sampling method was used by Y ggiing

specifically focusing on only regular trading firms workmg capital to finance these overdue trade ato
Owing to the relatively small size of the samplirgme, receivable. N )

data were collected by personal interviews in aenapt f. Competiton ~ from lower quality but
to enhance the rate of respondent participationtySi —considerably cheaper counterfeiting products framne&

firms within the sampling frame were approached andand Vietnam.

attempts were made to solicit responses from edch o

them. A total of 37 firms consented to Supply the  raiet: Barriers Related to Overseas Political and Economic Conditions

necessary information. Descriptive statistical gsial

Level of

method was employed for analyzing the surveyed @ata pariers Mean | sD. Inportance
R . . . 3 | Competition from lower quality but considerably cheaper Very important
validate and confirm qua“ta“\/e results of thisearch. | counterfeiting products from China and Vietnam 484 121
Lao i | trading system that is not facilitating border trading. 4.78 1.44 Very important
Poor and obsolete international trading infrastructures of Laos
| especially road system linking Thai and Vietnam, 4.35 1.60 Very importan
4- RESULTS Mllsbs\.wml m\dm‘mhlcm\ pmcn:esofL;mL\lsu‘esin\:‘nuspeclulh in ‘ R,
keeping promise of payment settlement |
Thls paper flnds tha‘t there are 3 broad groupS(pr I:m international trade policy that implicitly favoring trading with — g V"f“”" s
barriers hindering border trading between Thai-Lao e i e ciampman e
Border Of Mukdahan Province. These barriers are ‘il\cnl‘w thus their inclination to price sensitivity buying behavior . g —
barriers related to overseas political and economic Remarks 100~ 183 is ot important
conditions, barriers related to Thai Governmergsaind 184267 is less important
its policy and regulation, and barriers relatednternal- 268-3.50 is ot quite important
firm factors which are discussed as follows. 351-4.33 is quite mportaat

434-5.17 is very important

1. Barriers related to overseas political and economic
conditions. This is the most serious group of leasri
consisting of 6 particular obstacles (See Tablavhigh
are as follows.

5.18-6.00 is  most important

2. Barriers related to Thai Government roles and its
i ) _ ) policy and regulation. This group of barriers cstsof 6
a. Lao international trading system that is not particular obstacles as follows (See Table 2).
facilitating border trading. These impediments &ng .- :
from undeveloped Lao international trading system, a. Lack of ef'ﬂme_ncy Of government - agencies
awkward procedures and complicated processes Ofelevant to border trading. It is alleg_ed th‘?‘t. Mathein
governor does not have constructive vision toward

export and import activities, and unstable of these X L )
b P border trading activities. Moreover it appears that

systems with .unexpe.cted or unannognced chgnge_s._ Mukdahan administration has not had explicit sgiate

b. Lao international trade policy that implicitly pjan that specifies direction, action, and timerfesof its
favoring trading with China and Vietnam. This hromotion and assistance to trade and investmenttye
preference can be inferred from at least a fewmbse  nag peen accused that some government agenciesposs

trading behaviors with or rules and regulationsamv 5 ndant trade and investment information but ae n
Thai counterpart. There is a reduction and resincof  canaple of disseminate this information to relevant

number of import agency importing from Thailand. psiness communities.
Moreover transportation from Thailand is still sedted
to border crossing fee which should be at leastaed
or eliminated as soon as possible.

c. Poor and obsolete international trading
infrastructures of Laos especially road systemiigk
Thai and Vietnam. The inappropriate states of rdad,
instance narrow width, non smooth surface, whicdle
to either direct or indirect deterrence to tradbagh in

b. There is a lack of cooperation between
government agencies, between government agenaies an
private agencies, and between Thai and Lao agencies

c. There is no particular government agency
responsible for monitoring and researching Lao Mark
This leads to the lack of Lao market information no
matter whether consumer behavior, market strucnce
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competition, distribution channel, and updated ¢radd
investment rules and regulations.

d. Obsolete law, together with complicated, and
inflexible rules and regulations related to borttading.
These unfavorable legislative and regulative
environments collectively deteriorate border tratler
intention and ability to trade.

e. Consistent and substantial unofficial trading
along Thai-Lao border discourages border traders wh
conduct trading activities correctly since it tuog that
those traders following official trading tracks érgl up

with cost disadvantage and losing market to those

unofficial traders. Moreover grey marketing actest
generated by this unofficial trading flows inhibiji Lao
businessmen from being appointed authorized deafers
Thai business organization.

f. Poor productivity owing to rising costs of inputs
as aggravating by poor input productivity espegiall
labor productivity deteriorates the existing inferiof
cost disadvantages position of Thai products. @iep
surges sharply owing to uncontrollable internationa
economic and political conditions as aggravategdagr
and insincere national energy plan. This leadsast c
increases in various activities relating to borttading
activity especially transportation cost. Thai labor
productivity have been consistently poor owing twip
curricular and extracurricular self support eduarati

exploit their counterpart from delivering low qugli
products, providing no or poor after-sale services,
charging unfair prices.

Table3: Barriers Related to Internal-Firm Factors

Level of I
Barriers Mean Importance |

Misbehavior in conducting business such as competing basically on ‘
|

price protocol, minimizing cost by using every possible means no
matter whether they are legitimate or
Practicing unethical trading by taking
exploit their count
Most Thai bore

marketing
Conductin
such as gi

Very important

ery possible opportunity to

Quite important

traders seem to be lack of vision and proactive

y in doing trading,

ess with traditional manner leads to risky operations
trade credit to customers without legal documents

1.60 | Quite important

1.61 | Quite important

Remarks 1.00 - 1.83 is not important

1.84-2.67 is  less important

2.68-3.50 is not quite important

3.51-433 is  quite important

4.34-5.17 is  very important

5.18-6.00 is most important

5. DISCUSSION AND RECOMMENDATION

This paper discussion consists of two basic paftehw
are firstly making sense of our border trading tgpy of
3 groups of barriers as comparing to existing keage
reviewed, and secondly elaborating on detailed
impediments vis a vis extant empirical works avadéa
Then this section puts forward some recommendation
every level of government agency related to Tha-La
border trading activities. It ends with proposingeav
relevant future research opportunities.

Finding that there are three groups of export besyi

which their essences are distorted to degree-driveRjystly those related to overseas economic andtipali

inspiration instead of developing necessary pradect
skill as governed by moral sentiment and publicdath

Table2: Barriers Related to Thai Government Roles and Its Policy and Regulation

Level of

Barriers SD. Importance
Rising costs of inputs as aggravating by poor input productivity
especially labor productivity deteriorates the existing inferior of cost

disadvantages position of Thai products.

| Mean

4.76 1.67__| Very important

Lack of efficiency of government agencies relevant to border trading. 4.38 1.36 Very important

There is no particular government agency responsible for monitoring
and researching Lao market

S 1.27 | Very important
Traders who conduct trading activities correctly and follow official
trading tracks ending up with cost disadvantage and losing market to
those unofficial traders.

] Quite important
Lack of cooperation between government agencies, between
government agencies and private agencies, and between Thai and Lao
agencies. 3.81

| Quite important

Obsolete law, complicated, inflexible rules, and regulations related to
border trading,

Quite important

Remarks 1.00-1.83 is  not important

1.84-2.67 is less important

2.68-3.50 is  not quite important

3.51-433 is  quite important

4.34-5.17 is  very important

5.18-6.00 is most important
3. Barriers related to internal-firm factors. There ar
barriers in this group as follows (See Table 3).

conditions, secondly those related to domestic
governmental services, and thirdly those relatefifios
internal factors, our paper provides another piete
evidence supporting the extant literature that expo
barriers literature is still characterized by inclusive
results [11], [12]. Moreover, contextual factor,
specifically border trading activities between two
developing economies, play important role in
determining typology of trading barriers.

The resulting three groups of border trading besrie
are not consistent with any existing typologiesjolutis
probably attributable to border trading contextual
specific. The typology resemblances the extantaitee
in the sense that trade impediments can be diviiaed
domestic and overseas factors [12]; however, irdéior
trading context, those barriers related to firnmigeinal
factors are so outstanding and idiosyncratic nedato
those occurring in the extant literature that tleaynot
be sub-divided into either domestic or overseasiggo
rather they should be united as a single groupaafidr.
This is due to the fact that border trading hasvésy
idiosyncrasy in the sense that the activities glptace

a. Most Thai border traders seem to be lack of on the borderland. This special territory has itsyv

vision in doing trading. They are short-term orasht

unique characteristics since although legitimatiyded

preoccupied with and place much more importance oryy the two nations’ sovereignty, behaviorally isted in

year to year profit outlay than long-term overall
performance of the trading activities.

b. The aforementioned mal-attitude in conducting
business leads to risky and misbehavior
operations such as competing basically on pricéopad,
minimizing cost by using every possible means nttena

term of people’s walk of life and business pattefftis
research typology of export barriers thus is netghme
as those proposed by the past research [18].

business This research typology is also similar to the past

research in that there are external and interrmah fi
barriers; however, the external factors are so imemi

whether they are legitimate or not, and practicingthat they cannot be included in the group of domest

unethical trading by taking every possible oppdtjuto

barriers and deserve being set apart as anothep gro
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overseas economic and political conditions [19]isTh
further division is basically due to the fact thadme
economic and political conditions of Laos, i.ed&aand
investment policies, trade infrastructure, and lzaot
purchasing power, are matters of Lao internal effeiat

are beyond direct intervention of Thai government.

These impediments internal to Laos are not or kardl

related to Thai government involvement; hence, khou

not be considered domestic government relateddvarri
This research'’s finding of governmental relateditng

traders so that their competitiveness and prodtygitan

be improved. It should also act as a coordinatipenay
that links every related public and private agency
together and orchestrates everyone's direction and
strategy.

Ministry of foreign affair has a major role in this
promising economic activity. It might have to calesi
work actively in adjusting Lao national administoats
negative attitude toward Thai government trade and
investment policies related to Laos. Every levelTbhi

impediments is very interesting in the sense that i diplomats might also have to consider adjusting ttude

reminds of urgent adjustment needed if both Tha an
Laos would like to collect as much benefits as bbas

to actively participate in improving trading opparity
and relationship with Laos. These adjustment wiliirn

from mega development project like EWEC. These help convince Lao authority to adjust their policya

results imply that both Thai and Laos are not gding
gain much from EWEC as long as their state senaogls

cooperation are still weak. Therefore,
adjustment of local administration together with
international

potential economic activities as agriculture, tragliand
tourism, if Thai and Laos were to benefit from EWEC
[21]. Improvement of cooperation between Thai aad L
public and private organizations are also recomraénd
as echoed in the extant research [23].

Moreover the findings showing poor trading practice
are consistent with results found in past rese$2a@h.
This suggests that it might be appropriate to distala

more favorably fashion toward Thai trade countdrpar
Custom office is also a very critical part of tnagli

strategic jigsaw. Its facilitating and transparent procedueesl

processes will be considerably appreciated. Custom’

cooperation are needed, especially inone stop services initiation is very fascinatingt bu

implementing this scheme has to be active, cooperat
and consistent. Custom officers’ role in inhibitiroy
even eliminating unofficial trade will also verylpgil to
encourage traders who adhere to official moraltpes.
Provincial administration’s role in incorporatingchl
community into developing local and national
development plan is vital since they are supposed t
know the best of every relevant traditional requieat.

government agency responsible for monitoring andMoreover, it should work closely with custom offisen
researching Lao market and cooperate with Laoinhibiting or eliminating unofficial and illegal ddes

government. The task of this special organizatiath w
cover knowledge creation, and dissemination,

along the border.

and Finally, future research opportunities are projécte

training and development of border trading concerns that further academic endeavor in the field of leord

Upgrading or improving functions or services oficegl

trading can be initiated. Extending from this qtaive

overseas trade office of the Department of Exportenquiry by conducting main quantitative empiricaldy
Promotion should be considered. In addition, poorto clarify confirm and generalize the findings dfist

productivity and trade
improved as well as integration of processed afjticey
and traditional textile industries into the tradistgeam if
we would like to see local communities participgtin
EWEC.

If sustainability of development and fair income
distribution are truly important, local community
participation in the local strategic developmerarpis
actively encouraged. This provides strong suppmrtte
extant research calling for reviewing local devehemt
plan to incorporate local people’s walk of life and
traditional economic activities so that everyoneatd
by EWEC fairly gain from this mega development
scheme [22].

Furthermore, proposition specific to every level of
government agencies related to Thai-Lao bordeiirtgad
activities are also provided.

Central governmental administration might consider
announcing border trading a national agenda so tha
be secured

persisted governmental support can
Government initiative and active role in pushing th
reviewing of law and regulations applicable to kmrd
trading is also suggested. Early setting up newager
improvement of existing agency that is responsible
looking after Lao market is also imperative. This
particular organization will be responsible for geping
collected information and generated knowledge talé&o

208

infrastructures should be study is strongly encouraged. Conceptualization and

taxonomy of export barriers need further quantitati
exploration. Dependent relationship between export
barriers and their strategic and performance
consequences are also very interested researcbs.topi
Intervening role of such interesting macro variable
factors as local cultures, political stability arebional
relationship and security or micro firm level factoas
size, experiences, and export development stages s
needed research intention.

6. CONCLUSION

Considering barriers collectively, some interestisgues
are emerged. It might be able to say that Thai lzaml
government are not absolutely successful in peifagm
their role of promoting border trading between the
nations since they have lack of efficiency in sutipg
{rade, they do not cooperate well, and they do not
reshuffle related law and regulations in time. Tle®
Side might be of a little disadvantage becauseheirt
poor trade infrastructures and weak purchasing paive
their people. Business sectors of the two trading
countries are not quite good in term of their wdy o
running border trading activities. Active nationahd
local administration improvement of their roles and
responsibilities are of extreme priority if Thaid dorder
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Abstract— The last decade has seen the Greater Mekong Sor¢GiMS) develop at an unprecedented pace. Gross
domestic product levels have substantially incrdass have most social indicators. What is morearnable, foreign
direct investment numbers have more than quadruipledmatter of years. So much effort put into degelopment of
the sub-region has already started to bear frulie Tnovement of people and goods has risen to teatgkat brand
new regulations have been laid down and adopteis fphper looks at recent changes along the economites
crisscrossing the GMS, and at the reaction of #sples to some new procedures that have startéx tapplied at
specific cross-border points. In particular, it args that the application of a new type of law, exitaw law, is one of
the key elements in order to foster the developrokbbrder areas into special economic zones, waittonsequent
multiplier effect for all of the GMS member econesniFinally, it briefly touches upon some of thestmints that
hinder a thorough exploitation of the sub-regiop&tentialities.

Keywords— Greater Mekong subregion cooperation program, cres-border transport agreement, check-points, raw la.

private sector as well as the civil society isvitig along
1. INTRODUCTION with local governments and players in order to ewi

. the ultimate goal of sustainable development and,
The Greater Mekong Subregion (GMS), the mOSteventuaIIy, eradicate poverty from the sub-reg®Biven

glittering development opportunity in the wholeAsia,  yhe peculiar situation that presented itself at tinae, the

?S grad_uall); bu(;_ steadilyﬁ attracting Jhef eYeSw;tfj th first priority among the development community was
international audience. After a period of mistr that of upgrading the existing infrastructure amdélding
instability, the sub-region has been a stage foeessful )54 new links that could connect major centrehiwi

deveIoEmlent sfttories, as wel_ll das a hfew E::Iures.the GMS and beyond. In other words, the abatemént o
Nevertheless, after peace prevailed over the absifinat hysical barriers was given priority. That meane th

were smiting its peoples, an unprecedented wave OLynsiruction of highways, railway systems, and G
regionalising efforts has pervaded the entire area’throughout the sub-region. The projects were so
enticing many a foreign institution into investind 5 hiious and magnificent that by no means the GMS
actively participating in the development of the 6M . hiries could have ever managed to come on tap of
Th_e first external player to take up the challertge by themselves. Nevertheless, even at those eanlysti
lifting the GMS out of poverty -was the Asian 0 opinion of dealing with the GMS as a singleitgnt
Development Bank (ADB), with its Greater Mekong .. a its way through a whole jungle of involvedoss}
Subre_gion Qooperation Program started _in 1992.iNdbe 54 even though we can still observe a substdatiklof

_shy inception, the programme rapidly grew of coherence and the overlapping of many development
Importance, "’!”d so did the first and possibly mOStprojects, the GMS is nowadays fairly interlinkeddan
important regional partner of the ADB, the Mekong .gntinuous implementation.

River Commission (MRC). Since those early years, tpg greatest challenges that the sub-region iadaci
things have changed at an unpredictable pace.dse® his second phase of the regionalising processtrae

interconnectivity of goods, peoples and labour ek aintenance of current infrastructure built duritig
made for t.he rise of expectations in a fuIIy_—erdgﬂnter— first phase, and, most important, the abatemettteo§o-
linked society and development efforts gamec_i steam@  gjied non-physical barriers that are severely riingj a
favoured development option for augmenting overall oo thorough and unbiased development. Non-pHysica

economic growth in the sub-region. In less than two barriers are already a major obstacle when theystite
decades the GMS has become one of the most crowdegnfined within national boundaries, but they beeom

_develop_lng Icorners of tr?e WorlI)d. An mcreasedd r;’;\o’geh serious threat to the stability of the whole regignen
international - actors have been attracte y t ethey come to influence the bilateral behaviour of

poltent_lalltle? of the _sub-lregmn,_angl curren(;ly &ev  eighbouring countries. Given the increased mapilit
selection of international organisations and age)Cl  q|oying the gradual completion of infrastructumerks,
foreign governments’ departments, representativéSeo o nhysical barriers become even more cruciahi t
hard task of tracking down intra-regional flows afy
kind.

Gianluca Bonanno is with the Graduate School oértmtional As it is with every developing area in the worltet
Relations, Ritsumeikan University, 56-1 Tojiin Kitachi, Kita-ku, abatement of physical barriers tends to get a highe

Kyoto, Japan T603-8577. Tel: +81-(0)80-6120-4639, E-mail: njnrity in governments’ agendas, particularly hessit
gianluca_bonanno@yahoo.co.jp
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helps numbers to increase rapidly, thus makingstore criterion used in deciding what to take and whae#ave
feel satisfied with their deal. Policy makers agoeethis aside. To such regard, there are several issuesdlra
point, too. Nonetheless, the real deal is not jh&t been considered during this planning phase. Thet mos
construction and improvement of infrastructure, laut decisive one was the importance shown by the agiopti
feasible prospect to maintain it in good conditioasd, of the Cross-Border Transport Agreement (CBTA) in
most important, the effort put in the training dfigals 2003. Propounded and largely founded by the ADB, th
on the adoption of new procedures. This paperlyfirst agreement aimed at easing flows transiting acrbes t
looks at the current state of things with regarexisting GMS borders, and through the years, it has beeredig
linkages within the GMS, the rationale behind them, by all of the GMS members. Within the framework set
their advancement, and their constraints within theby the CBTA, a transition between mere transport
framework of the ADB's Cross-Border Transport corridors into economic corridors has taken place,
Agreement (CBTA). With this background picture, it fostering an all-field development along some oé th
investigates deeper into the reaction that suckagigs  major arteries that crisscross the sub-region. Gdreler
have ignited among locals as well as the expectsitio check-points along such corridors and their adjacen
they have or have not met with their developers.areas are the places where the scope of this $tagy
Witnessing to the people is the overarching goahdf been narrowed down to. [Fig.1] The reason for this
study. Peoples are directly touched by changedlaid  decision is simple. Cross-border activities arogngh
reaction is the very first and most inspiring stepards  areas have been increasing at an unprecedented pace
adjustment, because it will eventually reach thedba Moreover, new procedures are being experimentae the

country’s hierarchy and will make history. under the implementation phase of the CBTA. In othe
words, such places are forerunner points whererdutu
2. METHODOLOGY cross-border regulations will be modelled uponsthus

_ of fundamental importance to analyse the impact tha
Risks new behaviours and trends have on economic outcomes
Whenever dealing with sensitive issues, it is asvap ~ as well as on social, institutional, and generation
undertaking that implies certain risks. A part from processes.

obvious difficulties deriving from unstable conditis in
the places where research is being conducted, thexe
much heavier responsibility in delivering results a e Ly Pl
unbiased as it is possible. This issue is of paleic UL R O
relevance in the Greater Mekong Subregion, wherg iwein 7 0 /0 L
changes are occurring quickly and have implicatitias
go well beyond national boundaries. We cannot d&n
sure of the accuracy of official statistics, and
contradicting data are all but uncommon. The key to
success in this kind of study is that of carryingt o
extensive research on site, visiting the placeceored
more than just once and at different times of teary
and, most important, getting there every time tgtou
different sponsors so as to become aware of the
undeniable multiplicity of situations and points oéw

of possibly all of the parties involved. The im@otte of
raw data is fundamental, as challenging is itsectibn,
particularly for observers from outside. Moreovesised

on the results of a well-proven method used dutirey
years, the amount of raw data should be at leas
equivalent to three times that of official statisti In
order to achieve this goal and maintain high stedwlaf -
feasibility, a meticulous planning phase is indisgable.
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As stated towards the end of the introduction labrave,
the aim of this paper is that of witnessing to therent
condition of border areas within the GMS. That iiapl
an analysis of exchanges occurring across theiérgris

well as movements and changes in local livelihood Fig.l Main economic corridors and considered cheek
systems of the zones adjacent to the check-pointsPOMts

Considering factors such as the extension of tha and

the unequal distribution of the population, the chee Data Processing and Analysis

narrow down the scope of the study can be easily
understood. What gives width to this effort is the

Most of the data collected during fieldwork actiedt are
raw data. It should be mentioned at this point thé
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study is only part of a much bigger project, whaiko they are in our times, so legislators had more time
covers official statistics and findings of the ld&ate their hands to handle them. With the coming of
years. However, this paper concentrates mostlyemds  globalisation and the liberalisation of marketlinling
and impressions based on raw data collected dwing labour markets), countries had to care not only of
time span of three years (2008-2010), becauseénitssa  changes occurring within their boundaries, but nwrd
not that of supporting statistical numbers or polic more of things happening around them. Hence thé bir
issues, but that of providing some evidence for newis the so-called raw law. Raw law is a quite nemntand
behaviours of people crossing the GMS internal érd  indicates a group of regulations that can be caisem
A close and continuous connection with local pedyale  neither as customary law nor as consuetudinary liais.
been maintained and in many cases a direct colidibar  not customary because it is not directly formuldigdhe
provided for a huge amount of invaluable informatio central government of a country, and it is not
particularly about the way ordinary people manage t consuetudinary because it is not only oral, buttemi
cross the borders without entering the sphere ofand can be implemented and treated as the offenal
illegality. In fact, raw law stands for those regulations and
Considering the different levels of developmeng th procedures that are thought of by the local govemtms
conformation of the land, varying concentrations of and handed over to the central governments, inrdode
cross-border flows, alongside unifying regionalisin quickly respond to new occurrences and necesshags
efforts, the GMS internal borders present closecannot wait for the entire legislative process megeth
similarities as well as abyssal differences. Inwlade of  the case of the customary law, not to mention etatind
the creation of a seamless community, where lavés an regulations. The adoption of the raw law is thenitd
procedures are eventually meant to be uniformijiepp  to those particular areas, although it can be medeto by
the analysis of the findings gathered within thigdy other local governments that are in the same &iuat
tries to shed some light on how people react tonts The raw law has become increasingly common
procedures that are being adopted. The resultdisf t particularly along the economic corridors. Therefor
analysis will show how surprisingly similar behawie north-south, east-west as well as movements in the
are predominant, even when observed in placesntlista Mekong Delta region are all subject to a gradual

hundreds of miles from one another. adoption of this new system, under the guidelinés o
ADB’s CBTA. Nonetheless, the raw law is not yet
3. RESULTS AND DISCUSSION everywhere officially recognised nor applied, bessaif

it might turn out to be very useful, officials anet yet
used to it, nor are they getting precise and staliskd
guidelines as for how to enforce it. This is easily
"explained by the fact that the raw law is appliad,
stated above, to rapidly changing locations, i@der
areas, thus cross-border movements of both people a
goods are directly affected by its implementatit\o
authoritative institution can currently impose he IGMS
sovereign states the adoption of the raw law, héhee
only way to persuade them of its real benefits ys b
maximising the results at specific fore-runner tamzs.
The following sections give practical examples ofvh
the raw law is being applied with regard to crossder
movements along some major check-points and their
adjacent areas as indicated in Figure 1.

The results of the project to which this study beg® are
diversified in nature. They span from custom praced

to intra-regional migration and cross-border trade
although they focus on the reaction of local pedplthe
creation and implementation of intra-regional reutie
so-called economic corridors. As far as this paiser
concerned, the results that will be discussed [ftereare
limited to four, and have been selected in order to
provide the reader with an overall picture of tirection
which the sub-region is moving towards. In partcul
the intention is to show that, whereas rarely the
expectations of the governments reflect those ef th
people, the latter’s ability to adapt usually mirsenthe
counter effects of top-down enforced policies.

In particular, the process that has been examieee h
was set in motion by the commitment of the GMS Crossing the borders
members, largely supported by the international
community, to implement the second phase of the
regionalising effort by starting to abate the sthechnon-
physical barriers, i.e. procedural and institutioftaws
that hinder smooth exchanges among neighbourin
countries.

The raw law is specifically meant to ease the atisr

time-consuming process of crossing a frontier. When
talking about the Greater Mekong Subregion we shall
keep in mind that, although past historical evdrase

%reated frictions among neighbours that have
exacerbated some tensions along their boundahes, t
The Raw Law peoples dwelling those very territories have found

M ts al the bord bet ¢ themselves split between two or more countries|sivhi
ovements along the borders between two or more,qq, belonging to the same village or ethnic group

sovereign countries hgve _been histqrically regdldty Spontaneous exchanges are nothing new in the sub-
the customary law. This kind of law is at the tdpthe region. People have always moved for trade, labour,
formal scale of the I_aws promulgatgd by a stateraf religion, and personal reasons for many centufieam
statutes ant_j regulations. As such, n order to ineco an anthropological point of view, there is an iesting
_operat|0nal it has to go throug_h a strict procbat_ even theory that may be well applied here. It is abche t

in the most developed countries may take quiterg lo contraposition of the concepts licit/illicit and

time. In the past, changes were somewhat laziem thalegal/illegal. It is every government's duty to afsifsh
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what is legal and what is illegal within the bourida of Tracking down intra-regional flows
its state. And this is concretely empowered by the
promulgation and application of the law. The sanighin
not be said for the concept of licit/illicit. Peeglaround
the world have very different ideas of what istliand
what is illicit, this being based on historical,ltowal,
religious, and habitudinal grounds.

That said, this in no way means that people ardbed
world have the right to do as they wish as longhey
consider it licit. What is being said here is that
throughout the years, governments have kept adgisti
their regulations to the characteristics of thedoples.
By doing so, countries may have become closenag]
distant at others. The GMS members have experieaced
turbulent past. What the international community is
trying to do with its co-operation programmes ibting
the countries and its peoples close again, by smootg
institutional differences and levelling up develaprh
gaps. One of the best ways to start doing this Iedk at
the frontiers and how things are dealt with thdii#.not
many years ago, in 2005, when this project wagiteit,
spending up to several hours to clear a busy cheuk-
was the rule. That happened because custom contro
were lazy, lacked efficiency and carried out frawclly
and at different places. After 2005 and the initial
implementation phase of the CBTA, things startedl to
slowly but steadily change. In particular, new pares

to regulate temporary flows of people and goodssr of moving goods. This dramatically speeds up cds@b

the borders started to be implemented. the frontier and is a more efficient measure tokrdown
One of such procedures is the adoption of temporary;

border passes granted to individuals crossingrinaiér '”?:I fg]roginlﬁztsn?g\?elrn:gg?Igltltle:oaTeWiZ ”.concerne d it
for a limited period of time and with the limitatioof peop '

. : becomes a little more troublesome. People are less
movement only within a pre-determined area aroimed t traceable than qoods. partly because thevy move more
check-point. Although there are other restrictiomghe 9 , partly Y

. : : : uickly, and partly because they might not move
use of such permits, the innovative aspect isttieat are q : L
directly issued by local custom authorities andytde grouped. Migrants have always preferred unoffidss

not need heavy documentation upon their application beaten tracks. This study has found how this tieasl

They are extremely useful for people who cross therei:ently sh((j)wn ”?'rt“” yet 5|gtr)|f|t<:ant charcljges. . d
borders daily and this new system dramatically boos . fncrease h N erqonr;ec 3"% an h of |r|]”np.rove
local business and the development of border areas.’ rastructure have stimulated the growtn of thevise
Temporary border passes are already in use at masy sector, in particular way that related to mtramegl
check-points and they are becoming quickly popularactwmes. Travel agencies, transport companidacgs

(particularly after tourists were allowed to requésm prc_)viding ac_cpmmodgtion and board, hospitals asaeel
to0) ' offices providing assistance for cross-border pioces

. have made their appearance and have soon proved
Another procedure that has been implemented . .
. . successful. In sharp contrast with past trends, shidy
concerns the movement of goods. It has as its além . . i
. . - has found out that migrants increasingly resort to

goal the establishment of single-stop custom inspes, middlemen when planning their journeys. [Fig 2]
meaning that custom officials from both sides cauy P 9 J ys- 1719
their duties simultaneously and at nearby statitimss

Improved overall conditions and the adoption of tae
law as explained above have dramatically caused
movements across borders to boom.

In the case of goods, statistics show that impxpbet
figures for the considered check-points have mbea t
quadrupled in the last ten years [1]-[6]. This astly due
to quite a large number of infrastructure workg theve
been built during the past decades and that caneith
the transport corridors mentioned earlier in th@gra
Particularly along the borders between China andéit
of the GMS countries, the prevalence of mountaim$ a
weather-sensitive roads have meant days spent on po
but heavily trafficked routes. Many small and nuedi
enterprises could not afford the costs to endeawour
such trips, thus resorted to other market solutidls
weather roads and renewed routes have made it
affordable to almost everybody. So recent yearsshav
seen an increased participation of businesses not
headquartered in border areas, followed by a sazmit
expansion of the market sector. Hence, there became
%pparent the need to extend custom controls further
inland, in order to avoid overloading the still deguate
gates. At the moment of writing, most of the GMS
countries have control gates spread over theiitdeyr
Also called in-land check-points and belonging e t
raw law framework, they are a useful tool to keeek

dramatically quickening the transit through theegat 100%

In this scenario, gates for people and gates fodgo %1
are nearby, but not in the same place, in ordertmot o
create delays and for practical managerial reasbhe. g Ovilagers
adoption of temporary border passes for people and _ | ke micdemen
improved custom inspections for goods has caused . | @ rlatives
exchanges to increase rapidly. That has spurred thg .| @ done
development of adjacent areas, now bustling with a| 20
myriad of newly established small businesses, there 10% |
satisfy a greater demand of services for people avbss 0% ‘ ‘ ‘ ‘
the borders. In this regard, the adoption of the kaw Joumey » Flaming

has proved to be rather successful. ) _ o
Fig.2 The role of social networks in migration.
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Although this new figure is undoubtedly useful, been mushrooming near the official gates. Moreover,
brokers do not always share their clients’ intexeand  both parties understand that the products beeraegetu
inexperienced people often end up being traffickad are necessary for their local economies (mostly
eventually exploited, with none of the guarantdesyt construction materials, appliances, non-processed
had paid for. Moreover, the raw law, which, as axkmd produce, and gasoline) and just let it be.

earlier in the paper, eases the way people croskeisn Another noteworthy trend that could be observed
is applied almost at the same check-points, furtherregards the crossings of people, particularly nmtga
inviting migrants to choose those routes. Again, migration in the GMS is a topic of huge

After such considerations, it might well be saidttthe importance and vastness to be sufficiently covéreme.
appearance of the raw law and its application haveThis study has shown how the adoption of the raw la
caused a chain-reaction that not only has boodied t has somehow influenced the way migrants move. In
development of border areas, but has improved theparticular, it could be noticed that some peopleeha
efficiency of intra-regional flows, too, and altfghuwe started using the temporary border permits as seias
are at the very early stages of the process, geedsd passer, an easier way to skip lengthy formalities find
can already be seen. At the same time, an appréxima one’s way once on the other side. There are innaipher
application of such new procedures and loose clentro tricks to find a good reason for not being ablgdoback
can equally spur the proliferation of negative tiemnd  once passed the frontier, and here, again, theofallee
consequences. This last issue might well be saié tihe  broker becomes the key to success. The governménts
greatest challenge that the GMS countries are atlyre some of the GMS countries have already become aware
called to address, and from their response deptmas of this new kind of migration flows, and have thus
future of sub-regional integration in mainland Smast  established repatriation programmes aimed at ligera
Asia. deporting people back to their country of origif. [Fhe
issue is that this mechanism works if migrantscaneght
within a relatively short period of time. If nohay are

Every law has a loopholelt could not be more likely to settle in, find a job, apply for a workjrpermit
appropriate for the GMS, indeed. In the case ofstile and earn the right to stay. This is reflected by thct
region, many an external actor has and is particigan that many migrants settle in areas relatively clasthe
the development process. Many projects are funded a frontier (which does not require long journeys) avatk
oftentimes directed by external agencies, and wibtte in agriculture (which does not require complex
training activities are delivered by foreign ingtions. applications or specific qualifications) [8]. A wahat
All of this inevitably leads to a substantial lack has proven to be useful in tracking this kind ofrants
uniformity among recipients. Although there areraag  is to keep record of their remittances, i.e. a @et@ge of

Constraints and Challenges

number of constraints currently afflicting the swgion, the money they earn with their jobs that they atmos
this paper looks at those most related to the figeli  regularly send back home [9]-[10]. Moreover, bysso
herewith introduced. checking remittances, border passes and services

A trend that is becoming noteworthy regards the delivered by the brokers we can obtain, within tdeli
movement of goods and the reaction that import-expo margin of error, the number of people that havessed
companies have shown towards the adoption of the ra the frontier taking advantage of this new situation
law. In the very proximity of cross-border checkinis
where the new procedures are being applied, a nuofibe 4. CONCLUSION
illegal crossings have made their appearance. ddub of
these gates is such that is rather impossiblehf@mtto
remain unnoticed. Nevertheless, local authoritiesndt
seem to be much worried about them. So why does i
happen? Well, when economists talk about relaxadietr

The aim of this study was that of showing how tking

have rapidly changed in the sub-region and how its
eoples have equally adapted to the new situation.
oreover, a new trend could be observed. Whereas in

' S . the past people usually adapted to new circumssaimce
tariffs and free trade agreements, it is usualiyething ordepr toIO surr)vive anglor cliaefend their own cultural

politicians have agreed upon on mutual gro_undsthdan identities, the GMS of nowadays is being heavily
case of the GMS, the six member economies do by ng - .

: nfluenced by globalising trends, and its peoples a
means share the same level of economic developmen{éasil attracted by profits. In the cases consiti@rahis
thus whilst there actually is a will to foster gritw y yp j

trough preferential agreements, these do ot away ctoia L1e SESEETEE B 0 T Y ST atess
reflect the real needs of the economy. Hence, guota 9 9

established by the governments do not always reptes rg:‘:(:lgrt])ulgi\;l nggrfo\t,sa':ézkﬁ];he':Oowgtgrggtﬁ'a\r/'% ﬁgto
the real demand/offer numbers set by a still vigati pprop

market. What is happening in the GMS is clear. Expo awareness !S still low, .a!”d however every_body talks
licences of a country do not match with import fices about fostenng_the participatory process to meI_mUe
of the partner country. The gap is so wide anched to local communities, times may not be that_rlp_e_ mso
export and/or import is so strong that a whole figira cases. Awareness-ra|3|_ng activities are still ificieht
market has taken shape in recent years. This prolsle and carried out not _un|f0rmly. In st|_II too manyses,

: . . : alas, sovereignty issues are still uppermost and
widespread and will not be considered for analsise. -~
What interests this study is the fact that thigphkuy is governments are not W|II|ng_ to share too much. mﬂ.t.
being channelled through those informal gates hiaat other side of the same coin, some local communities
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have shown different levels of mistrust and fear of
getting too much involved; because they are ofieara
that the guarantees they are being given mightbeot
honoured [11].

The good news is that gradually, but steadily, the
efforts of the international community are reachindg to
more and more people every day, and the effects of
rapid globalisation cannot but help. Keeping intant
operational what has been built is understandably
important, although the real challenge of our tirise
instruct locals in an as unbiased as harmonised agay
possible. To strive for a sincere co-operationaisheand
every government’s responsibility; to strive foreth
improvement of peoples around the world is everytsd
responsibility.
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et e, Thai Traders’ Competitive Competency and Strategieslong
5 % the East-West Economic Corridor The Case of Thai-Lao
3 5 g PDR
O}"fr%m Pensri Jaroenwanit

Abstract— The objective of this research was to study the competitive competency and strategies of Thai border trade
businesses along the East-West Economic Corridor, the border trade between Thailand and Lao PDR on the border of
Mukdahan Province. The research methods comprised of both qualitative and quantitative research. It was started with
compiling qualitative data from various sources and activities prior to operationalizing the qualitative findings. Its
qualitative endeavours included archival data investigation, in-depth interview with practically experts of the field,
successful border traders, and government officers in charge of border trading activities, and focus group discussion
with active border traders from various trading sectors. Then, quantitative research, the field survey method, was
conducted by using questionnaire as a tool for collecting data from 37 Thai border traders. Descriptive statistical
analysis method was employed for analyzing the surveyed data to validate and confirm its qualitative results. It was
found that Thai border trade businesses have developed competitive competencies which then turned into competitive
advantages, comprised of five major advantages which are local advantage, marketing management advantage,
financial management advantage, strategic management advantage, and personnel management advantage. It can be
concluded that there are five important strategies which are product strategy, customer relationship management
strategy, service & product quality differentiation, pricing strategy, and cost leadership strategy. Suggestions are thus
proposed to improve border trading strategies of Thai border trade businesses.

Keywords— Border trade, East-West economic corridor (EWEC), ompetitive competency, strategies.

system and operations in the futur&ast-West
1. INTRODUCTION Economic is an economic development program

: . initiated in 1998 by the Ministerial Conference of
As a result of the increasing tendency towardsoabdl  Greater Mekong Sub-region organized in Manila, the

economy and the severity of many countries’ tradePhiIippines in order to promote development and

deficit pressures, by many countries specifically jyteqration of four countries, namely: Laos, Burma,
developing  countries, exporting ~has  received rijang and VietnamThis corridor became operational
considerable attention over the past decades. rBX90 i, pecember 12, 2006. The economic corridor isteda

is extremely attractive in the point of view of MOS yaseq on a road of 1,450 kilometres with the weeta

national _governments, because it allows the city of Mawlamyine (Myanmar), crossing Kayin
accumulation of foreign exchange reserves, enhance ivision, Thai provinces of Tak, Sukhothai, Phitstk,

societal prosperity, and helps national industdesgelop Phetchabun, Khon Kaen, Kalasin and Mukdahan and

and improve productivity [1]. Border trading iseonf Laotian provinces of Savannakhet, Viethamese poagn
an exporting form, it is buying and selling thappans Quang Tri, Thua Thien-Hue Province and Da Nang
across international borders. Though literatureviolies city as the east end [2].

substantial ~ contribution to —our understanding of =~ The East-west Economic Corridor is both a transport
exporting and border trading impediments, reviesuls o 1o and a framework for cooperation which cotmec
show that literature  has consistently ignored g5, countries in the GMS. The main objectives ué t
investigating border trading activities iBouth East EWEC are: to further strengthen economic cooperatio
Asian economies, specifically Greater Mekong Sub-peyeen and among the four countries; reduce teansp
region (GMS), a region where border trade hascosts in the corridor and make the movement of good

flourished and continued at least for_ a few cesturi g people more efficient; and reduce poverty i@ th
based on written record. This paper aims to explbee  ,jqor by supporting the development of rural and

competitive competency and _strategies of Thai tde border areas, increasing earnings of low-incomeigsp
the border trade between Thailand and Lao PDR en th roviding employment opportunities, and promoting

border of Mukdahan Province, and the recommendatiorfourism [3].

for traders and authorities to improve Thai trading The EWEC is the first transportation corridor rurgi
the entire width of mainland Southeast Asian. Major
components of the East-West Economic Corridor have
Pensri Jaroenwanit graduated Ph.D. in Marke{ifigammasat be.en cor_nplete_d by 2007 InCIUdmg the second Thal_.La
University, Bangkok, Thailand) and is an Associ@efessor of ~ Friendship Bridge at Mukdahan border checkpoint.
Marketing at the Faculty of Management SciencesprKtKaen Mukdahan is located on the bank of the Mekong River
University, Khon Kaen, Thailand. 123 Mitrapharpa@oMuang, Khon  and is a crucial part of the East-West Economiai@or.

Kgﬁ.”a'r 4&882":;;3"5 +62-81-9743732, Fax: +6243-BR4E-mall.  The Second Thai-Lao Friendship Bridge was opened to
penjar@kku.ac.

217



P. Jaroenwanit / GMSARN International Journal 5 (2011) 217 - 224

traffic in January 2007. It links Mukdahan with each country to which a firm’s product was soldlké&y
Savannakhet province in Laos and serves as pdheof (1987) identified the determinants of a successkplort
road network linking four countries in accordancghw marketing mix strategy and found that firms that
the EWEC development initiative. It will also foste exercised the best marketing practices experienced
economic development, trade, and investment in theroughly 20 percent higher profit than firms thadl diot
region [4]. In 2007, following the opening of the Second [10]. Bilkey (1987) developed his theoretical mbodg
Friendship Bridge to traffic, cross border tradéwsen modifying Cateora’s (1983) to include organizationa
Mukdahan and Savannakhet rose by 100 percent oveshort-run uncontrollable factors and controllabipat

that of the previous year, and in August 2008 trademarketing mix strategy and came up with the export
amounted rose to 2.26 billion baht, an increasdd®f marketing mix strategy model.

percent over that of the same period in 2007. @titie Bilkey (1987) indicated that a successful export
amount, 860 million baht involved Thai exports taols, marketing mix was contingent upon contextual faciar
while 1.4 billion baht involved imports from Laos. such a way that, in order to be successful in akgpr

The growth rate is likely to continue to increasghw  firms had to adjust their export marketing mix itottieir
more foreign investment, some possible barriersewer environmental and organizational factors, and thate
expected to be fountbecause of an inconsistency of were not any export marketing strategies that
governmental policy of both countries and there areweresuccessful in every context. The legitimacythef
many types of border trading in this subregion,, i.e theoretical paradigm underpinning Bilkey's (1987)
formal trade, informal trade, transit trade anddratrade = model is provided by Cavusgil and Zou (1994). They
[5]. Thus, border traders have had to seek for@pyate argued that exporting can be conceptualized as a
strategies as well as competitive competenciesmanagement strategic response to the interplay of
themselves to overcome those barriers. internal and external forces [11].

This research has been conducted under the attéonpts
find out competitive advantages or competencies an
strategies of Thai-Laos border traders. It is fedusn  Export strategy is comprised market selection, pebd
the impediments pertaining to the border tradeviiiets and product line, pricing, distribution, and proioat
of trading firms. The findings are presented arstass [12]. Zou and Stan (1998) revealed that export
in the context of the international marketing kteere. marketing strategy involves strategic factors sashl)
The implications are drawn for government, autihesit general export strategy 2) marketing researcteatitn,
to improve border trading system and procedures and) export planning, 4) export organization, 5) preid

C?.Z Components of Export Strategy

also for traders to improve their trading strategy. adaptation, 6) product strengths, 7) price adaptat8)
price competencies, 9) price determination, 10)
2. LITERATURE REVIEW promotion adaptation, 11) promotion intensity, 12)

channel adaptation, 13) channel relationships, b
channel types [13]. All variables of border trading
strategy of this research were developed by comgini
grounded knowledge of export strategy and all
information from the results emerged from condugtin
2.1 The Concept of Strategy the qualitative research.

International trading competency and strategy heenb
of considerable interest for the past decade. stitategy
literature provides a theoretical foundation focliding
strategy as a determinant of firms’ trading perfance.

Strategy refers to a plan of action designed tdexeha 2.3 The Concept of Competitive Competency
particular goal. The strategy should reflect then®
environment and the resource allocation shouldecefl
the strategy [6]. Strategy at a corporate levetasgnts
the cumulative direction of the organization givéme
nature of the industry, the competitive environmand
internal factors related to production, financerkating
and personnel [7]. The determinants of firms’ tradi
performance can be classified into two main groups
internal and external determinants, and strategnésof
the internal determinants. It is comprised of gahe
strategy, product quality, product line, product
adaptation, price adaptation, dealer support and;
promotion adaptation [8].

Competency is a condition of being sufficiently bified

to perform a particular action. To achieve thisditian,
one must possess the proper knowledge, skills)itigi
and professionalism. Competencies are those cé#jbil
that are critical to a business achieving competiti
advantage. The starting point for analysing conmmiés

is recognising that competition between businessas
'much a race for competence mastery as it is foketar
position and market power. Management cannot foous
all activities of a business and the competenagsired

o undertake them. So the goal is for management to
ocus attention on competencies that really affect

The researcher who proposed the first model of gxpo competitive advantage [14]

marketing was Cateora. who developed a model of Core competencies are the most significant value
. ng . P creating skills within corporation and key areas of
international marketing and proposed that an

; . : expertise which are distinctive to firm and critita the
uncontrollable international market environment

influenced firms’ controllable international mariet firm’s long term growth.

: , ol A competence which is central to business's opeTati
strategies [9]. Cate(_)ras_ (1983) mode_l postula t but WhiCE is not exceptional in some way should bt
international marketing involved creating a manhkgti

mix, which was optimal to the business environment C(_)n5|der_ed as a core competence, as it will noérgee a
differentiated advantage over rival businessefllbws
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from the concept of core competencies that ressurcedocumented as procedures and thus are difficult for
that are standardized or easily available will @ildble a  competitors to replicate.

business to achieve a competitive advantage ovalsri The firm's resources and capabilities together fiism
distinctive competencies. These competencies enable
innovation, efficiency, quality, and customer
When a firm sustains profits that exceed the awefag responsiveness, all of which can be leverageddatera

its industry, the firm is said to possess a cortipeti  cost advantage or a differentiation advantage.

advantage or competitive competency over its nv‘Eﬂm 2) Cost Advantage and Differentiation Advantage

goal of much of business strategy is to achieve a
sustainable competitive advantage. Michael E, dPort Competitive advantage is created by using resowands
identified two basic types of competitive advantagyest capabilities to achieve either a lower cost stmgctor a
and differentiation advantage [15]. The detailsthudse differentiated product. A firm positions itself iits
competitive advantage are as follows: industry through its choice of low cost or diffetiation.
This decision is a central component of the firm's
competitive strategy [17].

» Differentiation advantage Another important decision is how broad or narrow a
market segment to target. Porter formed a matrirgus
cost advantage, differentiation advantage, ancacdor
narrow focus to identify a set of generic stratedieat
the firm can pursue to create and sustain a cotiyeeti
advantage.

2.4 How to Created Competitive Advantages

« Cost advantage

A competitive advantage exists when the firm iseabl
to deliver the same benefits as competitors batlawer
cost (cost advantage), or deliver benefits thateedc
those of competing products (differentiation adagey).
Thus, a competitive advantage enables the firnr¢ate
superior value for its customers and superior dbr 3) Value Creation
itself. , . .

Cost and differentiation advantages are known as' € firm creates value by performing a series of

positional advantages since they describe the firm's activities that Porter identified as the value ahdin
position in the industry as a leader in either cost addition to the firm's own value-creating actigtigehe

differentiation. flrm operates in avalue system of _vertlcal activities
including those of upstream suppliers and downstrea
2.5 The component of competitive advantage channel members.

The component of competitive advantage comprises To achieve a competitive advgntage,. t.he f!rm must
resources and capabilities, cost and differentiatio perform one or more value creating activities IwWay
advantage, and value cre;ation [16]. Details of all that creates more overall value than do competitors

components are as follows: Super_lor value is created th_rough _onver costs pesar
benefits to the consumer (differentiation).
1) Resources and Capabilities

A resource-based view emphasizes that a firm aslits 3. METHODOLOGY

resources and capabiliies to create a competitiveThe research methods comprised of both qualitati
advantage that ultimately results in superior valuequantitative research. It was started with comgilin
creation. According to the resource-based viewgrifer  qualitative data from various sources and actisipeior

to develop a competitive advantage the firm musha to operationalizing the qualitative findings. Its
resources and capabilities that are superior teetlod its  qualitative  endeavours included archival data
competitors. Without this superiority, the compmtt investigation, in-depth interview with 20 scholadyd
simply could replicate what the firm was doing @y  practically experts of the field, i.e. academicsearching
advantage quickly would disappear [17]. border trade, experienced or successful borderetsad
and government officers in charge of border trading
activities, and focus group discussion with 11 \acti
border traders from various trading sectors.

Then, quantitative research, the field survey matho
was conducted by using questionnaire as a data
* Patents and trademarks collection tool. The sampling frame for this study
» Proprietary know-how consists of representatives from Thai firms who are
owner or decision-makers in managerial position and
i ] directly involved in their company’s Thai-Laos berd
* Reputation of the firm trading at Mukdahan check point. The sampling frasne
* Brand equity based on the traders’ database provided by Mukdahan
custom office. There were 105 border trading firims
resources effectively. An example of a capabilitythe tmhst::éat\);\;e ' uBszzedbgn ;Blescri}?crgﬁ); r,fgg;g&s&v%lﬁajgmy

ability to bring a prodq(-:t. to market faster _than regular trading firms. Owing to the relatively sinsize
competitors. Such capa_b|llt_|es are embedded in Fheof the sampling frame, data were collected by peko
routines of the organization and are not easily i

interviews in an attempt to enhance the rate of

Resources are the firm-specific assets useful for
creating a cost or differentiation advantage arad faw
competitors can acquire easily. The following avens
examples of such resources:

* |nstalled customer base

Capabilities refer to the firm's ability to utilize its
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respondent participation. Sixty firms within thergding calculating Cronbach’s alpha for each factor. Resu
frame were approached and attempts made to solicishow that Cronbach’s alpha meets the requirement of
responses from each of them. A total of 37 firms higher than 0.7. The details of each advantagstaren
consented to supply the necessary information.as follows:
Descriptive statistical analysis method was emplofpe
analyzing the surveyed data to validate and conftem
qualitative results. The competitive competency of being local comprise
Factor analysis was used to identify the minimal the ability to understand Laos trading practiced mmg
number of dimensions that underlie the observedexperience in border trade business. Additionatipst
variables. Results of factor analysis can be ptesen of traders live in Mukdahan area, being accustomoed
including factor loadings of items or correlationith the border trade for many years and understandauig t
the original variables and percentages of variancepractices and behavior of Laos traders. Such adgant
accounted for by individual factors. In this study, generates business stability while fluent commuitoa
Principal Component Analysis method was used within Laos and Chinese facilitates successful negotiat
eigenvalues set to unity. Interpretation is faaitl by  and assists in market and clients’ credit hist@search
rotation in which original factors are redefinedings  and follow-up process. The individual data from the
different rotation techniques. Varimax rotation Thai-Laos border trade reveals that 83% of trasense
technigue was used in this study. The goal is ripkfy able to speak and understand Laos language, regpiriti
factors by maximizing the variance of loadings with the understanding of Laos culture, and good rappibint
factors, across variables [18]. Laos, Vietnam and Thai authorities which are thg ke
The criterion for acceptance is based on eigensalue competitive advantages of the border trade.
greater than 1. Based on factor analysis resufis, t
reliability of each factors was assessed using &xon’s
coefficient alpha. Coefficient alpha was requirad The research indicates that Thai-Laos border trade
minimum of 0.70 [19]. businesses were competent in being a middleman and
In regard to validity, convergent validity is indted  implementing marketing strategy as they searched fo
by high correlations with other items measuringshme  market data of trading counterparts and implemented
construct. Discriminant validity is indicated bywer systematic marketing plans.
correlations with items measuring other construets.
this study, loadings of 0.40 or greater were desfor

1) Local Advantage

2) Marketing Management Advantage

3) Financial Management Advantage

the primary factor to which an item belongs. Financial management and accounting has become a
strong advantage. The internal audit process ectie
4. RESULTS while source of fund is sufficient resulting in dé@ess in

The key research results are as follows: trade receivable management.

4.1 Competitive Competency of Thai Border Trade 4) Srategic Management Advartage

Businesses The strategic management competency involves defini
clear border trade policy, defining responsibletyparth
well quality control system and sufficient resowwrdee.
human resourcesquipment and research & development

The research result shows that on a four-year geera
Thailand’s export products to Laos were in the fiop
most important export categories including consumer
goods, fuel, electrical appliances and equipments€SOUrCes.
walking tractors and equipments, and iron and steelsy jyman Resources Advantage
pipes. These products accounted for 60% of averdgke
annual exports. Another potential export productswa The border traders are well-equipped with qualified
tonic beverages and monosodium glutamate. Howevermanpower who are able to manage small number of
the competition has become intense with increasingPurchasing orders with effectiveness and timeliness
number of competitors, resulting in a decline iofjr
The major trade competitors are China, Vietham,
Singapore, Japan, Germany, France, etc.
The competitive competencies of Thai border trade
businesses have developed and implemented, whaech th
turned into their competitive advantages, compriséd
19 general aspects and by using factor analysey th
could be grouped into 5 major advantages; local
advantage, marketing advantage, financial managemen
advantage, strategic management advantage and human
resources management advanté8ee Tablel). From
table 1, most factor loadings show an acceptableevaf
more than 0.40. Most items loaded on one factoneglo
thus providing evidence of convergent and discrantn
validity. Internal consistency was established by
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4.2 Thai Border Trade Business’s Strategies

The important strategies which traders have adogited
implemented for the border trading include 13 geher
strategies. By using factor analysis, all 13 sys
could be grouped into 5 business strategies (SkéeTa
2).
acceptable value of more than 0.40. Most itemsddad
on one factor alone,
convergent and discriminant validity. Internal
consistency was established by calculating Croribach
alpha for each factor. Results show that Crontsach’
alpha meets the requirement of higher than 0.7. Th
details of each strategy are shown as follows:

1) Product Strategy is to consistently retain brand
image of the product and service and to focus odyot
quality instead of cutting prices.

2) Relationship Management Strategy with Laos
traders, is to continuously maintain close relatlop
with partners and provide services based on trodt a
loyalty, as payment is occasionally made in cash.

3) Service Quality & Product Differentiation

From table 2, most factor loadings show an

and Vietnam and ability to build loyalty in custoraer
trading partners.

5. DISCUSSION AND RECOMMENDATIONS

The research finding of competitive competencydsyv
interesting in the sense that it shows of currgetrations
of Thai border trade businesses can benefit ashpess
from mega development project like EWEC.

Thai border trade businesses have strong
competitiveness with efficient business functional
advantages especially in marketing and finance el w
as personnel activities together with local advgeta
Regarding to local advantage, the finding showsw k

thus providing evidence of strength in business practice is reliance on paisand

business relationships and networks which it issisiant
with the results found in the past research [20jaiT
border trade businesses are also competent inmipt o

degotiating and dealing with neighboring custombts,

also in managing and understanding neighboring
authorities. Thai border trade businesses havedeato
maintain a very high level of product quality. This
competency is clearly a criteria one in developing
successful marketing advantage that can be diffieted
from other foreign competitors.

However, there are some aspects of competitive
competency have to be improved: be monopolistrsiglle
Laos; has strong units to responsible for all besin
function; and sufficient resources i.e. equipm&&D.
These results imply that Thai border trade buse®sse

Strategy is to respond to customers’ needs in everygoing to gain much more from EWEC if they can

aspect.

4) Pricing Strategy is to allow credit trading with
trusted partners and the adjustment of price tecethe
current competition condition.

5) Cost competitiveness strategypecomes practical

strengthen themselves in all aspects.

With regard to strategies, the findings shinat there
are many strategies involving this border tradeketar
The marketing strategy is very important and reamgiv
much attention from Thai trade businesses to emfupy

successful competition in this border market. A

as most consumers have low income. A number ofsuccessful marketing mix is a way that firms adhsir
competitors are from China and Vietham who competemarketing mix to fit changing environmental and

with cost advantage by offering lower price witimdi

organizational factors [21]. It also integrates keding

quality. Besides, the shipping service is used asactivities by identifying clear customers, markgtin

distribution channel to save time and cost while
inventory management is based on just in time basis
control cost effectively.

All five-group strategies resulted in successfutden
trade business which is well-equipped with ability
create satisfaction to clients or trading partnabdljty to
build relationship and develop trading network iaok

research utilization, marketing planning, marketing
organization, product, price, promotion, and digttion
which are consistent with the results found in paest
research [22].

Moreover the findings show that maintaining good
relationship, honesty and trust with trading panare
the most important strategies for  business
implementation which are consistent with the result
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found in the past research [23]. Thus, it can ssigtiet
establishing a strategic business unit to resptndadr
monitoring and managing relationship with trading
partners might appropriate for business sustaiitabil
This special’s strategic business unit's task wdler
knowledge creation, and dissemination, and devedopm
of border trading relationship marketing concerns.
Responds to clients need in every aspect is atsonthst
important strategies of Thai border trade busiresse
which is the key attribute called adaptiveness of
particular importance global strategy [24]. Howevat
usable strategies are needed to improve and ajpaiexbr
trading activities should be provided for business
sustainability. Furthermore, for firm wishing torelttly
compete for market share in border trade marketgalo
EWEC, the development of respectable
strategy is potentially the most critical challendbe
heterogeneous of market demands

understand Lao PDR traditional trade system as asll
Lao traders’ behavior very well. Moreover ability i
communication by using Lao language and Chinese in
business negotiation and seeking market informat@n
Marketing management advantage, found that Thai
border trade businesses on Thai-Lao PDR border of
Mukdahan Province have capability in finding maikgt
information from neighbor countries as well as
systematic planning on trading; 3) Financial
management advantage, found that Thai border trade
businesses have a good monitoring and internakralont
system as well as sufficient financial sources rafdit
management; 4) Strategic management advantage,
consist of clear specifying business policy, having
strategic business units which cover all tradingcfions,

integratedand excellent quality control system; and 5) Peansbn

management advantage, found that Thai border trade

leading to thébusinesses have a good quality of human resources.

conclusion that Thai-Laos border trade cannot be Regarding to the business strategies of Thai tsader

cultivated with a single strategy.

the results show that there are five importanttegias:

The border trade strategy leading to sustainablel) Product strategy, by continuously keeping goodge

development of trade and
between countries in the Mekong Sub Region shoeld b
under the philosophy of free trade and fair trade
framework. The lack of one will cease a succedsaite,
since free trade is the condition of the removatrafle
obstacles, resulting in sustainable trade (Necgdsar
insufficient condition for trade). In addition, the
condition of fair trade, which is a condition ofeth
allocation of commercial benefits that are mutually
beneficial for partners, has originated to prevent
exploitation of benefit for one’s own interest. $ltian be
enhanced through the adjustment in attitudes o$etho
involved with trade and seeking for factors or tagise

of inequity in the trade among partners. There khbae
studies to determine the types of products in otder
increase imports to reduce the trading gap. Thezefo
strategic adjustment of local administration togetiith
international
potential economic activities as agriculture, tragliand
tourism, if Thai and Laos were to benefit from EWEC
[25].

In order to eliminate obstacles and develop theldor
trade system, government, customs, Ministry of igore
Affairs and the Provincial Government should behhjg
involved in maintaining the continuity of the paglico
support the border trade which should become @meiti
agenda. Moreover, the structural
different sectors such as a development of labat an
business productivity should be solved. Additiopall
Ministry of Foreign Affairs plays an important rofet
only in maintaining good relations between coustrie
but also in border commercial. Meanwhile, customd a
Provincial
infrastructure, and trade regulations.

6. CONCLUSION
This paper finds that there are 5 groups of cortipeti

competency of Thai border trade businesses trade at

Border of Mukdahan province: 1) Local advantageés
strongest competitive competency since they could
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problems among

agency should support necessary trade

investment cooperationand quality of products and services; 2) Customer

relationship management strategy, by creating close
relationship with Laotian entrepreneurs and doing
business with sincere and trust; 3) Focusing ovicek
product quality differentiation by attempting totisty
customers’ needs in all areas; 4) Pricing stratdxyy
giving credits to reliable trading partners, andcer
adjustment to competitive situation; and 5) Cost
leadership strategy, to gain a competitive advanfegm
China and Vietnam for consumer products which dffer
low income and brand disloyalty segment, by offgrin
low price with good quality.

Considering border trading competitive competencies
and strategies collectively, some interesting issare
emerged. It might be able to say that Thai bordmsiet
businesses are not absolutely successful in peirigrm
their operations since they are lack of efficiamategies

cooperation are needed, especially inin supporting their trade, they do not operate westid

they do not reshuffle all business relates in time.
Business sectors of the two trading countries are n
quite good in term of their way of running bordexding
activities. Active national and local administratio
improvement of their roles and professional manmdrs
Thai border traders are going to prosper sustamnabla
part of trading along EWEC.
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The Successive Implement of ISO 9001, ISO 14001 &
OHSAS 18001 for Large Enterprises in Thailand
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Pornrapeepat Bhasaputra and Woraratana Pattaraprako

Abstract— The purpose of this paper is to present the successive implementation of 1SO 9001 Quality Management
System, 1SO 14001 Environmental Management System and OHSAS 18001 Occupational Health and Safety Assessment
Systems for large enterprise in Thailand. In addition, this paper studies the key success factor to drive the
implementation of 1SO standards system in the designated factories which defined by The Energy Conservation and
Promotion ACT (No.2) 2550. The factors of global economy are drived the business partners to communicate with
international standard, which the different Thai Standard Industrial Classification (TSIC) many have the different
factors for driving implementation. The beginning state of introduction 1SO 9000 aim to improve quality system and the
efficiency of communication between buyer and supplier until the resent revised of 1SO 9001:2008 had emphasis
management responsibility and customer satisfaction. Furthermore, 1SO 14001 and OHSAS 18001 are introduced to
emphasis organization to control the environmental management system and follow the occupational health and safety
laws. The 1SO are till an interested from many enterprises to certify the implementation and the opportunity of growth
of 1S0 standard in Thailand industrials. Finally, the fabricated metal, parts, equipment and electronic component or
TS C 38 isthe night rank of certified | SO for designated factoriesin Thailand.

Keywords— The International Organization for Standardization (ISO), The Occupational Health & Safety Management
System (OHSMS), The Integrated Management System (I8), The Occupational Health and Safety Assessmentrigs
(OHSAS), Thai Standard Industrial Classification (TSIC).

repeatability quality. The international standarddh
developed and aimed to define the generic

1. INTRODUCTION

) . standardization requirement and repetitive apptioatin
During the past two decades, the global economiCy,s ihqustry, engineering, science, technology and
significantly grows in the western countries araiflto  o00n0my . At the staring of standardization arosknti
the Asia countries. The globe economic and the déma o anti-economic diversity to their interchangéigbi

of th_e good quality prod_ucts at the affordable carsd facilitating activities at manufacturing and th@a& and
leading the large enterprises from the western @sn | ioienonca of products and services [1]

in Europe and North America, are looking for thevne  rpq  nternational Organization of Standardization
manufacturing base in the developing countries. 6ne (ISO) founded on 23 February 1947 at Geneva
the most barriers at the begging of the transfgron g itzerland. The 1SO was first create after the Mor
relocation manufacturing base from the westernyyo. |1 known as BS5750. to solve the problemshier t
countries to the new location with the lower pish high-tech Industries. However, BS5750 ipkm

manufacturing cost at the acceptable quality prsie= 55 5 management standard because there is noiegecif
the communication in the common understanding. The is manufactured, but how does the

U ) on what it
beginning of the 20 century, business of components, manufacturing process manage. In 1987, The British

parts, service "fmd suppll_ers are the most demand 1o, emment adopted BS5750 as international standard
western countries. The interaction has been between o4 1sO 9000. a generic quality management syste
purchaser from western countries and supplier & th ¢4 [2, 3]. ISO is a network of the national

developing countrle_s on the_ _'00‘?" tariffs, regulas, standards institutes of 162 countries, on the bafstne
standard and technical specifications exchangesldwou e mner per country, with a Central Secretariat in
be a critical barriers a_nd exqeedmg d.'ff'CU|t' _The Geneva, Switzerland, that coordinates the system.
consequence  of the international trading acésiti |55 standards contribute to making the development,
required a common understanding of products o facturing and supply of products and serviceeem
requirement, technical specification, regulationsd a efficient, repeatability quality, product complianto the
specification, safer and cleaner. They make trade
between countries easier and fairer. ISO standares

W. Sriamonkitkul, V. Chutiprapat, R. Intarajinda (esponding
author), P. Bhasputra are with Department of Hiestand Computer
Engineering, Faculty of Engineering, Thammasat Brsity, 99 M18
Phaholyothin Road, Khlongluang, Pathumthani 12 T2@jland.

Email: rittirong@teamvis-tee.com

W. Pattaraprakorn is with Department of CheniEngineering,
Faculty of Engineering, Thammasat University, 998vAhaholyothin
Road, Khlongluang, Pathumthani 12120, Thailand. d#:m
pworarat@engr.tu.ac.th

technical agreements which provide the framework fo
compatible technology worldwide.

Since ISO 9000 was introduction in 1987, it hasnbee
revised in 1994, 2000 and become ISO 9001:2008 or
version 2008. However, the ISO 9001 was diversified
many fields of management systems in term of very
different functions and operating activities, sueb
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environmental management was ISO 14001 andbe perform or can be formal and standardized, sich
occupatinal hazard prevention was OHSAS 18001 forISO 14001. ISO 14000 is a series of international
occupational health and safety management. The ISGtandards for environmental management. It is st f
14001 standard, environmental management system, weseries of standards that allow organizations froaurd
published in September 1996 and revised in Novembethe world to pursue environmental efforts and measu
2004. The ISO 14001 was developed by the enforcemenperformance according to internationally accepted
of market mechanism, sustainable development,criteria. ISO 14001 applies to any organizationt tha
pollution prevention and compliance assurance T4k wishes to improve and demonstrate its environmental
standard is a part of an organization’s managemenperformance to others through the presence oftdiedr
system that used to develop and implement theEMS [5].

environmental policy and manage the environmental An Occupational Health and Safety Management
aspects. ISO 18000 in the namely of OHSAS 18001System (OHSMS) provides a framework for managing
standard, was an international occupational hegttth Occupational Health and Safety (OH&S) activities,
safety management system published in 1999. Acagrdi procedures and processes so they become moreseffici
to the higher specification of OHSAS 18001, ISO hadand a more integrated part of the overall business
dropped the developed process to set up 1SO 18000operations. An OH&S management system also provides
OHSAS 18001 was developed to be compatible with ISOa formal structure for identifying and managing
9000:1994 and ISO 14001:1996 in order to facilithee  significant OH&S hazards and risks. OH&S
integration of quality environment as well as Management System is based on standards whicHhspeci
occupational health and safety management systemsa process for achieving improved OH&S performance
Thailand had launched the TIS 18001 standard sitdla and comply with the local regulations. Similar toet

OHSAS 18001 standard. quality management process, there are safety sw@sda
available to assist in the construction safety rgansent

2. DEVELOPMENT OF INTERNATIONAL process. The Occupational Health and Safety Assagsm
STANDARDS Series (OHSAS) 18001, is an international spedifica

standard created to address a variety of job-stdtin
and safety issues commonly encountered in the
construction and manufacturing sectors. The OSHAS
€8001 is a documentation intensive system thathman
altered and customized to cater organizations quéati
%eeds. The primary rationale behind OSHAS 180Qa is
continuously minimize occupational hazard risk e t
workplace, which in turn improves company profitepi

[6]. Quality, the environment, health and safetg atl
unified by the concept of risk. Using three separat
. management systems within one organization is lglear
gg‘éﬁlngim J,ﬁu{g?; Olft Ivsvgs gazszl\i/telorﬁzga;h:r?gt to timg-consuming expensive and inefficient. Accqrdipg
desi yd o hel ) ot y hi 9 its Tot Ithe integrated management systems, the organizedion
esigned 10 Nelp an organization ac |eve§ s 10@lyinimize duplication documents and work load, align
Quality Management (TQM) goals. ISO 9001:2008, the . ..

) . ) objectives and reduce costs.

more recent version of 1SO 9000 family, con5|§tsaof An integrated management system (IMS) describes
Series O.f quahty management standards aimed everal previously separate management systems
sandarize woring processes and encouraged A rouped togeher t orm a single sstem. For cient
9001:2008 regularly analyzes conformance to customeCOUId combine ISO 9001:2000 (quality) certification

) i h teristi ¢ olanni o with  ISO 14001 (environment) certification. A
requirements, characteristics ot ‘pianning, conssuc management system is integrated when at least two o
implementation processes, and supplier performanc

%f three possible systems (quality, environment and
data. 1SO 9001:2008 is the set of organized toals a : ' :
methods that may work in conjunction with a TOM health and safety) are integrated as shown in Fithg

. ) ) different possibilities are:
approach to achieve quality milestones.

An environmental management system (EMS) is the ¢ Quality + Environment,
system by which a company controls the activities, .
products and processes that cause or could cause” Quality +Health & Safety,
environmental impacts and in doing so minimizes the « Environment + Health & Safety,
environmental impacts of its operations. This applois ) )
based on the management of “cause and effect”,avher Quality + Environment + Health & Safety.
company’s activities, products and processes aee th
causes or “aspects” and their resulting effects, or
potential effects, on the environment are “impacts”

Aspects would be things within company’s contratth
directly or indirectly cause those impacts. Envinemtal
systems such as an internal waste reduction progaam

In the early of 28 century, the rapid growth of the
western economies and the successive of disseotinati
of management standard in globalization enhance th
growth of business infrastructure in Asia countriel$
made the outsource business expansion from th
multinational companies. The key success factdrs o
those companies are the international standaratrsyst
policy and procedure from the corporate enterpritas
ISO standards are the most contribution to theesscof
technology transfer from the western to Asia cdestrA
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institute announced an adoption of TIS/ISO9000eseri
as National Standard for Quality Systems. In every
a0l aspect, it is similar to the 1SO 9000 series eihéd by
' the International Organization for Standardizato to
the European Standards EN 29000. Thai industrybean
. more competitive in the international market thriodigis
IMR 18001 international standardization. In 1985, 1S014000s wa
promulgated to standardize environmental protection
issues. Then other standards were launched mairthei
industries such as OHSAS18001.

27001

Fig.1 Integrated management system concept.

The aim of IMS is to streamline processes everndurt

and avoid duplication procedures and working preces AT oS
However, just because a system is integrated does n 2. Review current energy
mean less attention is paid to auditing individual ety S obisctve

tems. The system must conform to the requiresment ST
syste 'S' o Y . . q . 5. Legal and other requirement
of the individual standards, in order to maintaitigh 6. Planning 7. Structure & Responsibility
level of credibility and effectiveness [7, 8] A cparison 99‘-:""‘”"% s a';" f°;"[:’e‘°"°°t
of the specific requirements of ISO 9001, ISO 14aad BN o £

. . N . Purchasing process 12. Energy operational

OHSAS 18001 is shown in Figure 2 and 3 [9]. control 13. Monitoring and measurement

14. Internal Audit 15. Implementation and
preventive action 16. Control of records

3. I1SO DEVELOPING IN THAILAND 17. Management review

In 1968, Ministry of Industry promulgated the Thai
Industrial Standard Act to establish the Thai Indak Fig. 3. The integration standard procedure of 1SO9001,
Standards Institute as national standards bodylSO 14001 and OHSAS 18001.

responsible for standardization activities in Taad. In

1981, ISO 9000 was introduced to Thailand. In 1984,

OFSEAS 15000,
Clamen +85
Manapeonemt ISCr 00T, OEISAS1EN0L
TRAGETE Clauss 5.6 = 7 - Tlamse $.1
im. B a8 - ISC 5001, el
s N CeeyuireanenT
Bl = CEusa 5.1
DRI IS0 18000, 'Gm
CELSAS LEDO, g 11 S
Clanse 4.5 Chacking G-:n:n—a_
and Comective S
e § |
= 2001, Clanes
B0 MoasuTing
SAnabymiz amd OHSAS 1B00L
Ioprcvamant — Claose 4.2
TRy ooan OESAS policy
IS0 12001, Clamse Cleesne 5 1
4.5 Checking and TS0 15001 Manngssaan:
Comectse Acticn Chmse 473 SoEmISEent
Exvircommental
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0k
IS0 14001 Clhyuss
4 4 Insplecosmtation
& .
ISO1S001
Claces 4.3
IS SO0, Clausa TR AL ISAOLS00E
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Fig.2 Integrated Implementation cycle for ISO 9001ISO 14001 and OHSAS 18001.
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Fig. 4. The details of designated factories by TSIC.
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Fig.5. The certified ISO of designated factories ifhailand.

Thai Standard Industrial Classification (TSIC) had
classified designated factories in 9 categories 3282
factories had registration as the designated feastdn
Thailand. The classification of designated factorie
shown in Figure 4. In this paper, the classifioatiof
TSIC is used to study the I1SO certified factories i

Thailand.
The classified type of designated factories in TEmai
is as follow:
TSIC Description of factories
TSIC 31xxx Food, beverage & tobacco
TSIC 32xxx Textiles & leather products

228

TSIC 33xxx Wood and wood products
TSIC 34xxx Paper and paper products
TSIC 35xxx Chemical and rubber

TSIC 36xxX Non metallic mineral
TSIC 37xxx Basic material

TSIC 38xxx Fabricated metals
TSIC 39xxx Other manufacturing

Figure 5 shows the details of certified ISO staddar
designated factories in Thailand and Figure 6 is
presented a distribution of certified ISO 190010I1S
14001 and OHSAS 18001 by TSIC, which three highest
rank of certified 1SO standard in figure 6 are TSI,
TSIC 35 and TSIC 31 respectively.

According to above data, the TSIC 38 is the falteida
metals, parts, equipment and electronic components
category. This TSIC has 850 designated factories an
most of the factory had business with multinational
company. The ISO is able to support this group to
eliminate  barriers of communication, technical
specification and requirements. In fact, it makis ¥5IC
38 had highest certified ISO in Thailand. The seco
rank is TSIC 35, petrochemical, chemical and rubber
products. The companies in this TSIC are most ef th
large enterprises and management with multinational
employees and culture. The international standaveiy
important to standardization of clear vision, pglic
working procedure, environmental at work placegesaf
in work place and society network. Most of large
enterprises in this TSIC are certified to ISO 90EHQ
14001 and OHSAS 18001 and compliance to local
regulation. The third rank is TSIC 31 food, beveraagd
tobacco. This TSIC is the important for Thai people
because of the Thai culture in agriculture socwith the
support of government to driving Thailand to beoad
products manufacturer for the world market. The
communication to international world treading maske
the international standard and requirement are very
important for TSIC 31.

800

700
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500

ISO Certified by TSIC

TSIC 31 TSIC32 TSIC33 TSIC 34

9000 ®m14000 ®m1800 m9000+14000 m9000+14000+18000 ®mNOISO
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TSIC 35
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Fig.6. The result of survey in 2009, the number afesignated factories with certified ISO by TSIC.
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The most driving factors for designated factorins i  From the survey results of TSIC 35 petrochemical,
Thailand to certified 1SO are global economy framet chemical and rubber. All the large enterprises elgm
multinational companies. While the government @ffic =~ PTT PLC, Esso (Thailand) PCL, Star Petroleum Regjni
and government policy, are encourage all designateccompany limited and The Shell company of Thailand
factories in Thailand to be certified the interpatl LTD are certified for both ISO 9001 and ISO 1400 a
standard at least the ISO 9001. The other benefits plan to compliance to OHSAS 18001 in near future.
implement international standard at work place thee  Only Thai Petrochemical Industrial PLC are certifial
management integrity, national standard and standarthree 1ISO 9001, ISO 14001 and OHSAS 18001.
working procedure. The company is improved working The other interested information from TSIC 38
condition, review business risk, preventive actjons fabrication metal parts, equipment and electronic
improve products quality and service mind to ackiev components category. This sector most of the compa
customer satisfaction goals, improve the working is the multinational company and most of the compan
environment, energy conservative, safety and sociahad head quarter outside Thailand. This section had

awareness. highest ISO certification sections, because ofigmand
from the business model require all companies to
4. CASE STUDY OF ISO certified ISO standard. In the study found most of

companies had certified 1SO 9001, ISO 14001 and
OHSAS 18001, and other standard as per business
partner requirement, the ISO 13485 for medial
components, ISO/TS 16949 for automotive busineds an
component parts to supplied both domestic and ewers
markets. These groups of components business
enterprises are driving and encourage the local
partnership companies, small and medium enterprises
(SMEs) to compliance with at least 1ISO 9001. TS1ds3
Yalso driving companies to certified 1SO standardreno
over than I1ISO 9001, ISO 14001 and OHSAS 18001.
TSIC 31 needs certified GMP (Good Manufacturing
Practice) and compliance to HACCP (Hazards Analysis
and Critical Control Points) under the regulatidriTbai

FDA (Food and Drug Administration Thailand).

In larger enterprises, the enterprises are stil$ed on
developing their management and manufacturing
practices. At present, all companies are survewnd
refurbishingseveralof their factories in anticipation of
undertaking the 1SO 14001 and OHSAS 18001
certifications. The companies plan to accredibéliheir
factories with 1ISO 9001, ISO 14001 and OHSAS18001
in the near future.

PTT is determined to be a good Thai business entit
with a vision of being a Thai Premier Multinational
Energy Company, using local strength for competing
the international arena. The company is committed t
mission that stresses responsibility to all stalddrs.

The SO 9001, ISO 14001 and OHSAS180&dpport
its business of PTT to reach the goals as stipiilayethe
policy. These standards are shown in table 3 [10].

Table 3. Application of thelSO 9001, ISO 14001 and OHSAS18001 of PTT.

Standard Description Application in The Organization
IS0 9001 As one of the international PTT has adopted international standards for quality, safety,
Quality standards adopted by business occupational health, and environmental management, applying
Management entities worldwide, ISO 9001 them as tools for the improvement of the company’s management
System stresses quality excellence and and operations. In 2008, all target sites were certified with
organization efficiency. ISO/TIS 9001, ISO/TIS 14001, and TIS 18001/OHSAS 18001, as
Table 2 below.
ISO 14001 ISO 14001 is a globally accepted
Environmental Environmental management system,
Management which requires a defining ot aton
System of organizational structure and 100 —
responsibilities in order to Ll _ 1 % B N N
accomplish the set environmental LI S I . I = = R = B
goals and targets = —— 5 F
&0
TIS 18001/OHSAS | TIS 18001/OHSAS 18001 is a set of - mEE E BB E
18001 standards for the management of — B EEEE E I
Occupational occupational health and safety, : L | - B EEE BRI
Health and accepted in Thailand and o [ | IRl
Safety Management | internationally. o ol
System TIS 18001/OHSAS 18001 focuses 1907 1908 1000 2000 2001 2002 2003 2004 2005 2006 2007 2008
on the reduction of risks from
injury, illness, and loss of - :zrmnz ?gg;:ﬁ::’:::ﬁ:
properties. The standards B TIS 18001/OHSAS 18001 (28 target sites)
correspond with ISO 9001 and ISO
14001.
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5. CONCLUSION

All standards are really advocating the managemént
risk, whether the risk is delivering poor qualitgusing

and the successive implementation of ISO 9001, ISO
14001 and OHSAS 18001 of the large enterprises are
driving the whole supply chain of business partrters
certify and implementation of ISO standards in tiest
decades.

environmental damage or injuring people, each stahd

is aimed at driving companies to put in place the
processes and procedures, they need to controtighat

and enhanced their owns business and revenue. 8p ma (1]
companies have generated a Quality Manual and the
consequence supporting procedures to meet 1ISO 9001
requirement, then a little while later, had to He same

thing for ISO 14001 and the environment, and so on.  [2]

So perhaps, if the company is approaching the issue
certification for the first time, developing a risk
assessment process first, then systems to addmess t
significant areas of risk may be a cost effective
alternative to the traditional systems, and cotiltlead
to an ISO certificate. Taking this approach woukl b
fixing a problem that needs fixing, and must beera®
sell to a senior management team. A risk basedbappr
leads to viewing the problems of Quality, Enviromne
and Information Security etc. in a similar manngith
similar importance. All of the ISO standards hae=ip
developed around a standard template intendedtto fil4]
together, and share a significant proportion of
requirements. For instance, a Document and Data
Control procedure which meets the requirementsSef |
9001 will also meet the requirements of ISO 1400d a [5]
OHSAS 18001 and the other standards.

The successive implement ISO 9001, ISO 14001 and
OHSAS 18001 for large enterprises in Thailand was!6]
driving by TSIC 38, TSI 35 and TSIC 31 respectively
Of cause the driving successive of implement 1SO[7]
standard in Thailand become three majorities factor
The first factor is globe economic transfer fromsteen
countries or multinational companies had encourage
companies in TSIC 38 and TSIC 31 to certified antyf  [8]
implement ISO standard and organization to support
from customers driving. More over than the 1ISO 9001
ISO 14001 and OHSAS 18001 in both TSIC are [9]
aggressive drive to implement other ISO standasdsea
business category. And the implementation of 1S@ois
stop at their facilities, but driving the ISO standl
requirement scheme to other domestic suppliers. The
second factor driving companies in TSIC 35 to Gedi
ISO standard and implementation are working
environment and multinational companies. This TSEC
will implement just a necessary system requirenfent
integrity management, organization and environmenta
conservative. The third factor is the governmericgdo
encourage all designated factories to certified 1SO
standard and implementation to their organization,
products and servicing. The benefits of impleméomat
ISO standard for large enterprises include SMEstlae
efficiency or quality management policy, flexibjlito
support customers requirement under the repeatable
products specification and proactive of servicinghan
set to achieve customer satisfaction goals, enwieon,
safety and health of all employees. The increasihg
opportunity to implementation 1SO standards for
designated factories in Thailand is a great opmitstu

(3]
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Efficient Regional Transport to Reduce Rural-Urban
Migration in Multan Region, Pakistan

Muhammad Haroon Siddique

Abstract— Situation of traffic in one of the largest cities of Pakistan is discussed regarding transport - Hokou system of China is
also reviewed. Factors contributing the changes affecting relationship between rural and urban areas are analyzed. Implications

regarding GISand CCB are viewed before conclusion.

Keywords— Multan Region, Regional Transport, Rural-Urban Migration.

1. INTRODUCTION

The specific theme is the study of rural-urban adign
in the Multan region in Pakistan with a view to wed
the same through an efficient regional transpamtati
network. The topic has been chosen with a relevamce
situation in Pakistan. An effort is made to expl#ie
changing relationship between rural and urban aveas
the past several decades and the factors contriptiie

changes are analyzed. The impacts in the context of °

bringing balanced development between rural andrurb
areas of the Multan region are studied. Sher Sbad r

and Bosan road experience the evidences of over-

speeding more than rest of the city roads. Newfi¢raf
authorities promise to make arrangements for thidr
awareness for the citizens in near future. Princgda
Government College Multan also promised the stugdent
to make arrangements for training regarding traffic
regulations in collaboration with the traffic pdic
authorities. Traffic awareness and training shobkl
made part of the syllabi at middle and secondavglte
of school education [1].

Rural-urban migration is taking up the shape of

another big problem for the developing nations; theinternal

following paragraph about China is quite useful to
ponder:

Temporary migration due to lack of social secufity
migrants, rural land tenure insecurity due to fetu
land reallocation and abusive land requisition tukack
of functioning and land markets are all major pplic
challenges that China is facing in its yet-to-hasfed
economic transition. Although there have been siten

e Up to now there has been very little literaturet tha
examines the policy process that would have to be
put into place to ensure that China’s urbanization
proceeds in a healthy way.

* Rural migrant workers cannot have direct access to
the same level of social security benefits, as [geop
who are officially classified by the Hukou system
as ‘urban residents’.

Though the urban Hukou-linked benefits have been
declining as China’'s economic reforms have
progressed, the Hukou system still limits these
services to urban residents with Hukou, which
constrains rural-urban permanent migration.

e China has reached a stage where the experimental
approach of ‘crossing the river by groping for
stones’ will not be sufficient although that isllisti
useful.

» Further reforms need to be carried out in a halisti
rather than a piecemeal manner in order to realize
full transition to market economy.

Hokou system is discussed here, that is similaarto
passport system. Here a person’s local
‘citizenship’ and residence is initially definedrfa child

as a birth right, traditionally by the mother's gdaof
legal residence. Also useful to know that the legal
residence in a city entitles one to local access to
permanent jobs, regular housing, public schooling a
public health care in that city. So, one needshange
this local ‘citizenship’ in order to permanently grate
and to be eligible for local benefits. This expade of

studies and various policy recommendations on thesghina has great implications for rural-urban refasi in

issues, most discussions have so far neglectedldse
interrelationship between these issues and haled fto
analyze them in an integrated framework [2].

Major findings of the research conducted in China
regarding migration, from which the above paragraph
cited, were as follows:

Muhammad Haroon Siddique is a Ph.D. candidate sianA
Institute of Technology, Thailand. Emailroon7302@yahoo.com.

developing countries as almost all the developing
countries are confronting with the issues of intedional
and inter-regional migrations in different capaasti
many of those are unjustified; those become a big
challenge for the controlling and managing authesito
cope with.

Being China amongst the fast developing countries,
their experiences benefit us to find out ways abdw
other developing countries may make up their gsate
for development keeping in view the rural-urban
relations where reducing the rural-urban migraim@an
inevitable venture.
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2. AN OVERVIEW OF THE ISSUE IN OTHER
CITIES OF PAKISTAN

In order to get a more accurate picture of theesit us
study the transportation scenario in some otherciigs
of the country before Multan.

Karachi's transportation is entirely in the privagsctor
and consists of about 18,000 buses. Lyari Expreag W
project has its main beneficiaries the contractors,
builders and developers and large scale investors
Proposals for a light railway mass transit system f
Karachi have already been in the offing since 19t
1977 plan consisted of revitalizing the KarachicGiar
Railway (KCR) - built in 1962, and branching it aoto
the suburbs. The KCR circle was to be linked togelly
a part elevated, part underground transportationesp
This bi-secting link was to pass through the cewtie
Karachi joining Saddar and the surrounding residént

ique/ GMSARN International Journal 5 (2011) 231 - 236

3. REGIONAL TRANSPORT FOR REDUCING
RURAL-URBAN MIGRATION IN MULTAN
REGION

If the issue of rural-urban migration is not takep
seriously in case of Multan region, the problemsyma
become many-fold. In order to address the issuejde
now study the scenario of Multan region in detail.

Back-flash

Multan is said to be called after an ancient trildal’.
Heat and dust of Multan are proverbial [7]. On taad
the city of Multan holds quite significant role the
broader perspective of the region due to certa@sors
[8] and on the other hand the Multan region as aleh
has got certain distinct preferences to the otbgions of
the country. Multan is the"Slargest city of Pakistan and
considering it collectively with the rural hinteni

and commercial areas to each other. The executioraround it the Multan region is especially importdne to

proposal would have solved all the present dayessu
like; inner city congestion caused by thousandsaoing
mini-buses causing pollution and accidents, theflicbn

of local and through traffic, long commuting distas
and the time fuel spent commuting from the Northhi
South of the city. It provided a cheap pollutioedr
(noise and air) quick means of public transportatio
However, this scheme was never implemented. Karach
Circular Railway is constantly in the print media.
Announcements for its revival and execution are enad
regularly. However, work has not commenced on
detailing the designs, preparing tendering drawiagg
related procedures. One of the major causes ofy dela
the bus operators’ lobby which feels threatened by
another means of public transport. They pressiaim
bribe the government officials to keep delaying the
works [3].

Anjum and Hameed [4] rightly consider use of
different transportation modes a driving force to
influence the city form, emphasizing further thaet
motorized transportation plays a rather cruciak roi
encouraging the tendency for dispersed and often lo
dense horizontal expansion in the industrializatom of
today. Furthermore, they suggest

sustainable development in contrast to privatelyneav
cars. They conclude that public transportation pkay
the role of a catalyst in generating house buildiotyvity
in fringe areas of Lahore where previously even
provision of infrastructure services could not shem
the process of housing and development with the pre
condition that certain measures be taken to thesneé
the people belonging to stratified income braclaats
for rights-of-way for both the bus- and rail-based

options; these measures may include development of

hierarchy of road network, integration o road ligka as
well as provision of decent, comfortable and
environment-friendly transportation. Qadeer [5] has
given a detailed picture of the trends of populatio
Lahore. The residents of Lahore, as elsewhere
Pakistan, present a very awkward picture in difiere
walks of life, excluding not the traffic and tramstation

6].
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high occupancy
transportation systems such as bus and rail for a

in

certain reasons, including the following:

Agriculturally rich profile.

Culturally millenniums-long fascinating history.

Multi-cultural agglomeration.

i Present-day fast growth of the region as well as th

regional center.

The Multanites have got wonderful potential for
regional development as they have already madet®ffo
those show what they possess. According to [8]:

People made use of more than one method of
financing as:

0 Only 33% of their respondents arranged finance
at their own; of this the further sub-division was

in the following forms:

60% through rotary credit system
26% through personal past savings
14% through inheritance

The remaining over two-thirds went for loans;
of which further sub-division was:

50% borrowed from friends and relatives

33% borrowed from House Building
Finance Corporation

10% borrowed from banks
7% borrowed from their employers

Formal sector was not welcomed by their
respondents in most cases to seek loan from; 59%
of the respondents not even applying for a loan
from the formal sector is evidence. Inconvenient
rates of interest and cumbersome procedure are the
top-ranked factors among the reasons mentioned by
their respondents in not applying to formal sector.

Repayment of
following modes:

loans was done through the

0 Reduction in monthly expenditure
0 Working extra hours
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0 Selling assets
0 Others (undisclosed by their respondents)

26.75% had more than 2 earning members.

Slightly over one-third of their respondents had
some of their family members overseas:

0 22.93% had only 1 of their family members
overseas
0 6.37% had 2 family members working overseas,
and
0 6.37% had more than 2 members working
overseas
The Multanites have shown up their potential in

different walks of life. The need is now to chaririah
their efforts to secure regional development reulyci
rural-urban migration.

Rural-urban migration is quite evident in the Malta
region with population of over ten million by 19%96at
was estimated by the United Nations to increasalrap
for the years to come [8]; population growth ratasw
recorded to be 3.4% per year [7]. A glimpse of lrura
urban migration being the following:

There was housing stock of 238,000 housing units in
the city of Multan yet the estimated demand was of
over 305,000 by the year 2000. So the available
housing was increasing at the rate of 3.11% annually
to address the situation [9] .

The rural-urban migration has seriously adversectsf
on the society in many aspects ranging from indiald
and community life to the overall impression of the
country and nation in the international scenari6.ald

the residential areas in Dhaka, 64% are slums [9];

Bangkok has got 40% of its residents living in stum
(Routray: 2008). 30-35% of the city population was
living in 28 slums and katchi abadis of Multan [10]

4. WAY FORWARD

Non-tendency of vast public transportation useniooe
hand multiplying the overall traffic problems in Ian
city specifically and Multan region generally whaseon
the other hand it hinders the way towards redunimgl-
urban migration in Multan region — the region thais
quite substantial potential otherwise as statedrbef

There used to be a time when Multan city was not as

large as it is today and it is going to furtheraggé in the
future years. Those days people would commute of) fo
or even a bicycle or a tonga (a local horse-drigart)
met the needs of the Multanites. But today peopkdm
well-organized transportation system to commuter the
work places as well as to get their social actsitdone
appropriately. Keeping in view the economic cormdis
of the people of Multan a public transportationteys

58.60% of respondent families had one earning
member, 14.65% had 2 whereas the remaining

new society. Here comes the implementation issue fo
which the Geographical Information Systems (GIS3 ha
got no match as it caters for the monitoring nemdst
appropriately at large and small scales both; émgibhe
decision-makers to get to the most appropriate
alternatives. The Citizens’ Community Boards (CCBSs)
seem also to be a very good tool to meet our geal a
these are widely in use in many parts of the cquaitd
Multan especially. So we assume that the presehee o
practicable mechanism of vast public transportatiod
efficient working of the same will result in achieg the
desired degree of development in Multan regionubio
reducing the rural-urban migration. This can betdvet
achieved with Geographical Information System and
Citizen’s Community Boards.

5. IMPLICATIONS OF GEOGRAPHIC
INFORMATION SYSTEMS ON TRANSPORT
Since the transportation aspects are very much

geographic in nature, so some knowledge of geograph
information seems to be quite useful to mentioneher
Geographical data can be considered as a formadiasp
data [11] and Malczewski [12] believes that in a
possibility of association to a place or locatiandatum

is regarded as geographical. Out of the data that i
incorporated by the managers or decision makerssiim
80% relates geographically. According to [12]
geographical or spatial decision problems are such
decision problems that involve geographical date. H
further suggests thgeographical or georeferenced data
are the spatial data that are referred to a locaiio the
Earth’'s surfaceSpatial data and geographical data are
the terms those are in use interchangeably [12iryBe
[13] and Wilson [14] clarify thaspatial structure data
matrix and spatial interaction data matrix are the two
distinctive tabular forms the geographical data ban
arranged in. Geographical data matrix and spatial
behavior data matrix respectively are another form of the
two afore-mentioned terms [12].

Knowing the importance of geographic information fo
the field of transportation, experts have come uh &
specialty named Geographic Information Systems for
Transportation (GIS-T). Fletcher (2000) defines GIS
as follows:

Geographic Information Systems for Transportation
(GIS-T) are interconnected hardware, software, ,data
people, organizations, and institutional arrangaméor
collecting, storing, analyzing, and communicating
particular types of information about the Earth.

Since applications of GIS-T cover much of the broad
scope of transportation, transportation analystselsas
decision-makers make use of GIS tools in infrastmec
planning, design and management, public transit
planning and operations, traffic analysis and aantr
transportation safety analysis, environmental impac
assessment, hazards mitigation, configuring and

vast enough to meet the afore-mentioned needseof thManaging complex logistics systems and so on [15].

target group seems to be need of the hour.
tendency of vast public transportation use is mlyling
the overall traffic problems in Multan — making wéoy
rural-urban migration to meet the needs of urbagizi

As non-

According [16], data collection is the fore-mossas
computers and GIS cannot directly be applied torélad
world. Real world phenomena of interest need to be
represented in symbolic form as the computers rmigke
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of internally held numbers and characters as binarymanner by taking into account the impacts of Clina’
digits. Here come the ‘symbolic models’ that isuzdiy characteristics that is a large developing courtry
an abstraction process of representing the geologytransition according to them; we should also made af
structure, geophysical or another property of Earth their view. We may rightly expect a substantiajiosal
surface in a computer-accessible form. development in Multan region now with an efficient
Yet another aspect of development now-a-days is theegional transportation endeavor that will trulyrivas a
participation; GIS trend-setters have devised thecatalytic agent n channelizing the efforts to makebest
fascinating concept and tool-box of Participatory use of the potential reducing the rural-urban migra
Geographic Information Systems (PGIS). JankowsHi an
Nyerges [17] define the interesting Participatory REFERENCES

Geographic  Information  Systems  saying that [1] Shami, M. A. (2008) Daily Pakistan, Multan
Participatory Geographic Information Systems is the Januar'y 06 ' '

Geographic Information Systems designed and used b)['2] Tao, R. and Xu, Z. (2007), Urbanization, Rural Land
groups with multiple stakeholder perspectives. With System and Social Security for Migrants in China,

additional capabilities for group decision supp®GIS .
is equipped with all the capabilities of GIS. Camtiting iggrlrlallcgz%fevelopment Studies, Vol. 43, No. 7, pp.

to t_h(_e understanding .Of .PGlS use in _society is the[3] http://achr.net/UAC%20Web%20DLs/KaracExSum.
participatory geographic information science that i doc

actually a sub-field of geographical informatiorsms. [4] A_njum G. A and Hameed, R. (2007) “The
Dynamics of Colonization of Peripheral  Housing

and Policy Options in Case of Lahore”, Pakistan
Journal of Engineering and Applied Sciences,

6. IMPLICATIONS OF CITIZENS'
COMMUNITY BOARDS ON TRANSPORT

In Pakistan, like other countries community papiétion Vol. 1, pp. 24-30.

is an emerging concept in development sector. is th [5] Qadeer, M. A. (1983), Lahore: Urban Development
context, Devolution Plan 2001 of Pakistan provided in Third World, Lahore, Vanguard ~ Books Ltd.
number of institutionalized opportunities for citirs to ~ [6] Bhatti, M. Z. and Zaidi, S. S. H. (1996), Parking
participate in council affairs. Citizen Communitp&d Problems of Commercial Areas in Lahore (MS
(CCB) is one of the special purpose institutionfe T Thesis in Town Planning), Lahore, University  of

CCBs have been configured as community based projec  Engineering and Technology.
implementation and management bodies. They ard?] Census of Pakistan (1981) District Census Report

responsible to enable the proactive element oftogety Multan, Islamabad. -
to participate in the public work and developmestated ~ [8] Siddique, M. H. and Shah, Z. (1996) ‘Provision of
activities of the local governments. In additioh,has Housing finance for Government ~ Employees (A

been made mandatory that all kinds of small-scale  case study of Multan), Bachelors’ Thesis in Citgan

development is to be carried out through CCBs. @hes ~ Regional Planning, Department of City and
bodies must have to generate 20% of the total aufsts Regional Planning, University of Engineering and
project whereas the rest 80% is to be contributethb Technology, Lahore Pakistan.

local government. For this purpose 25% of localumtin  [9] Rehman, M. (2008) Discussion at the Asian Institute
development funds must be allocated to projects  Of Technology, Thailand, April 03.

identified by CCBs and these may not be re-allatéte  [10]Majid, S. A. and Ahmad, M. (1989) ‘Role of Public

any other head of expenditures. Finance in Low-Income Housing’, Bachelors’
Thesis in City and Regional Planning, Department
7. CONCLUSION of City and Regional Planning, University of

) . ) Engineering and Technology, Lahore Pakistan.
Concluding, the regional development of Multan 0&gi  [11]Aronoff, S. (1989), Geographical Information

can get a drastic boost with effectively reducingal- Systems: A Management Perspective, Ottawa, WDL
urban migration if an efficient regional transptida Publications.

system is added to the region. According to Laws an [12]Malczewski, J. (1999), GIS and Multicriteria
Marcus [18], the problem of developing countriesns- Decision Analysis, New York, John Wiley.

fold as they are stuck up on one hand in beinglerab  [13]Berry, B. J. L. (1964), Approaches to regional
find out proper reasons of their problems and aa t analysis: a synthesis, Annals of the ~ Associatibn o
other hand in finding the solutions. Here we haeerb American Geographers 54(1); 2-11.

successful on one hand in identifying the propasoas [14]Wilson, A. G. (1974), Urban and Regional Models
of regional development problem in Multan regiord an in Geography, London,  Pion.

on the other hand in finding the regional transph as  [15]Miller, H. J. and Shaw, S. L. (2001), Geographic

paper, there is lot of potential in the Multan myias Oxford.

well as the Multanites in terms of different resmg and  [16]Bonham-Carter, Graeme, F. (1994), Geographic
it has been exhibited also in the past. Tao and2{u Information Systems for Geoscientists, Kidlington,
propose a policy package on China’s migration amelr Pergamon.

land policies to address the challenges in a lolist

234



M. H. Sddique/ GMSARN International Journal 5 (2011) 231 - 236

[17]Jankowski, P. and Nyerges T. (2001), Geographic
Information Systems for Group Decision Making,
New York, Taylor and Francis.

[18]Laws, S., Harper, C. and Marcus, R. (2000),
Research for Development, Islamabad, National
Book Foundation.
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ot i le, Environment Planning of Watershed Area by Using a htbrid
V"
$ 5 % MCDM Model
}"’r% Yen Lee, Ho-Shong Hou, Yi-Chen Chen, and Gwo-Hsilsgng
a,9

Abstract— In the real word, environment-watershed Area sustainable development is an important issue for human life
comfortable. Its sustainable development is affected by natural disasters such as earthquake, typhoon, torrential rain,
etc. The decision making process are uncertain in a number of ways, such as subjective perception, natural language,
etc. Most dimensions/factors have interdependent and interactive features, so they cannot be evaluated by conventional
measures method. Multiple Criteria Decision Making (MCDM) model is used for addressing dependent relationships
among the criteria. MCDM model is applied to measure and evaluate watershed environmental problems successfully
in this paper.

Keywords— Watershed, Wetland, Multiple Criteria Decision Making, MCDM.

1. INTRODUCTION

Research Background and Purpose

Research |ssues and Objectives

The entire process of planning depends upon how the
The birthplace of the upstream terrain steep isplanners or policymakers understand and intergret t
uninhabitable. However, the watershed area from theconcept of environmental sustainable developmedt an
beginning of the middle reaches till the lower teeof  regional environment planning on the nature of the
the river to the Coastal of wetland are more gemttéch planning mechanism prevalent in a country. Henlge, t
is a more complete regional environment for present study aims at developing a hybrid novel ehod
inhabitation. It is very important to manage thgioeal for strategy evaluation, alternative selection, ahé
environment since it affects human life, and ndfura regional environmental project optimization. Figalan
ecological, and environmental sustainable developme empirical regional environment problem is investgh
In the recent years, the overall environmental ichd in order to demonstrate a novel hybrid MCDM (Mukip
natural disasters (such as earthquakes, typhoams, a Criteria Decision Making) model proposed for future
rainstorms) as well as a large number of man-madeapplications. The results indicate that the progose
disasters for economic gains, and the rapid devedmpp ~ method is suitable for the real world.
of I.and under. the living areas have caused serious- - ork Research Methods
environmental impact and damage, and have created a
imbalance of regional space in the natural ecosyste In the first stage for the evaluation of environtaén
The main objective of regional environmental plaigni  watershed region issues using multiple criteriaidiec
for sustainable development is to improve the gafps making methods, the best project selection for the
criteria  for achieving the aspired levels of human regional environment planning of evaluated critetie
welfare, while taking into account the factors ofrfort ~ aspects under consideration, and the feasiblenatiees
and safety. There are some critical componentshén t are defined through brainstorming, scenario writiagd
environmental project that need to considered fordiscussion with experts.

evaluating the strategy with the decision makingepss. In the gecond stage, statistical factor analysis is
In general, these critical components are numerous _empl_oy_ed in order to extract some common factors fo
number and are known to affect each other and'd_em'_fylng the relationship among these _ev_alyated
therefore. the analvsis is complex ' criteria. The other approaches available for idwimty
A sustéinable er)llvironmentpis a. function of two majo the relationship among criteria include DEMATEL

components, ecology and humans, that is sust:einabl(DeC's'On'makmg trial and evaluation laboratorg)d

e . T ’ ANP based on the DEMATEL technique to build the
decision-making should have two simultaneous goals:

(1) Achievement of human development to secure highnetWork relationship map (NRM) for constructing 8up

standards of living; (2) Protection and improvemeht matrix.
. 9 Prove In the third stage, the weights of evaluated detere
the environment now and for the future generations.

assessed based on the fuzzy hierarchical analyteeps

by utilizing geomeans to integrate the group judginia

the fourth stage, the performance score of feasible
Yen Lee (corresponding author) is with Nationalt@iag University, ~ alternatives corresponding to criteria is calculatand

Taitung, Taiwan. Emailyenlee@nttu.edu.tw fuzzy AHP (Analytic hierarchical process) is emmdy

Ho-Shong Hou is with Marine Envionment & Enginegri {5 derive the synthetic values within each common
Department, National Sun Yat Sen University, 70gnLiHai Road,

Kaohsiung, Taiwan. Emailishou.tw@gmail.com factor.
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Finally, the preferred order is determined for all and deposition; (4) soil and water conservationoafds;
alternatives according to the final synthetic value (5) activities of biological communities; (6) hedit
Furthermore, an introduction to De Novo Programming molds and regeneration; (7) integrity of ecological
is presented for solving the optimized distribution corridors; (8) ecological monitoring and management
network design in the environment of watershedaregi (9) ecological potentiality and restriction; (1®rgpheral

landscapes and natural features; (11) tour faastit(12)

2. CONCEPT OF REGIONAL ENVIRONMENT resources of humane industries; (13) potentialitiand
PLAN MEASUREMENTS development; (14) artificial disturbance minimizet
Environment-Watershed Plan Measurements _Ia_r;(glélf) prevention of development. These are gimen

Environment watershed plan measurements involve a

number of complex factors, however, including Table 1. The Influence Dimensions and Criteria for
management englneerlng, ecolog|ca| restoratlon, Comprehensive Conservation in Watershed Environment

environmental construction, and environmental
conservation issues.

| Dimensions | Influence Criteria Statements of Influence Criteria |
In order 1o reach the purpose of stabilizing landslide, use

1. Violent landslide - s e p
various kinds of projects and non-projects to increase soil

Many factors/criteria; the environmental watershed penutbations (G150 resisuance.
plan index are considered to focus on catastrdmiman 2 Pouentialdebris | L o o each e cffeeivoncss of

pw torrents (C: N N N
flow torrents (C2) disaster prevention amd mitigation

Safety’ Comfort’ IntereSt’ the eCO|Oglca| SyStemd a E . . Treat channel silt sitvations, the coherent abilitics of every
environmental Sustainabi“ty. Many studies have | com trol |D 1 :nE:J\LL}:;::(G::FLH:I\ botrleneek section, and the sources of soil and sand, and

then put forward the solution,

pl‘OVIded useful methodology a.nd mOde|S based on 4. Soil and water Improve on the issues of the slope stability destroved by

. . conservation of toads | road development and the conservation of water source to
prOblem'SO|V|ng pl’OGedureS that haVe ma|n|y been | {Ca) reduce the impact produced by roads toward environment.
applied to the field of environment watershed plan e g
management in Taiwan. Watershed planning, restorati comonimines (€ vealags.

6. Habitat molds and | Consider the ¢cological development in w; aters shed 1o

and management have Specific hydro|ogic functi(]]'d; a Ecological regeneration (Cy) |.mpr\mlllun\luw muu.munh\g
ecological impacts. The inventory, evaluation, and f{yo | 7henset human actvity and the buffer butween peaple
. . - £0 DElCal comdars u\‘u]i\ 1z beings to maintain the continuity and fullness
planning for watershed restoration were based on ) f ceological comidor.
geomorphic, hydrologic, and ecological principles. ;.lfn.tli‘ﬁ.nl i 551'1‘?1.‘;'.‘:‘131?.!‘ o e, improve and et posibl
The criteria mainly include three conflicting types

nent (Cs) reason: fluence (water quality, air and offal).

Analyze the issues of biological resource, water quality

|ntereSt economy, eCO'Ogy, and SOCIO|Ogy Apmfr I—wr,I,::;ll:“[(lm;J resource and ecological resource.

Calam|ty, Wh|Ch St|" aCCOUntS fOI‘ enVernment WatEd Iti Pl‘]’i\ll"lrl‘dl Wholly consider the combination of tour landscape and
. . . . - landscapes anid special features in inside and outside planning districts.

planning in natural catastrophes, engineering dessigpr patural features (Cio)

and incident data, maintenance, and operational {1 tase I TR

1C1 i i i i (D) - natural material as the core.

deflc'_enCIeS _are typ|Ca”y Clted R as causes Of m"e 12. Resources of Lead local humane style and peculiar products (such as

plann”’]g Th|s Study alms to d|SCuSS the effectd an 312!111];1\‘.\- industrics IL‘TL:;][HL fruit, and animal} in the wholly humane industry

produce a N RM for eaCh faCtorlcriterion. Inﬂuence 13, Potentiality of T|‘.l'l‘.u_‘_’|‘. considering the traffic convenivnce and the

land development susceptibility of hinterland size and calamity, set up the
development poteniiality of regi
Artificial disturbance minimizing makes the natural
ceology reach the balance.

factors/criteria  and the relational structure of
environment watershed planning have been studied. Emvironmental
Th|S paper uses two methOdS to eStainSh the [(l‘;‘:im.m”m 15, Pmuum]mr Delimit the preserve of watershed and forbid developing
evaluation model based on a new hybrid MCDM model | | development (C ;) '
to address dependent relationships among critesiag
a DEMATEL technique to build a NRM, then an ANP
technique is used to obtain the relative
importance/weighting preferences for each criterion For the best plan or government authorities, plan
The environment-watershed problems have beerengineering not only acquires nice planning andgtes
statistically described from natural disasters ahd but also good plan so as to achieve the three doals
artificial merging of two levels. Firstly, typhoons planning management with high efficiency and high
torrential rains, and earthquakes cause the rivers quality.
overflow, cause the violent landslides, and resnlt The analytic hierarchy process (AHP) method is
potential debris flow. In addition, environmentaindand  widely used for multiple attribute decision-making
for space and water has increased artificial disitnces  (MADM) and has successfully been applied to many
changes of land pattern utilization and terraintuiess  practical decision-making problems. The empirical
carry out the transition of development. effectiveness and theoretical validity of the AHRvé
How to solve the environmental watershed problems?also been discussed by previous study and thisskgm
Firstly, from the watershed environment survey data has focused on four main areas.
some characteristic values that improve and stabthe Via expert guestionnaire suggest some factorsfiite
river canal shape, increase the activities of fbégical of Environment-watershed can join with the same
community are found. There are four influence aspec attribute. Thus in the first dimensions of watedshe
are: (1) watershed management and erosion coii@pl; management and erosion control, we join: (1) viblen
ecological restoration; (3) environmental consiargt  landslide perturbations, to (2) potential debriswfl
and (4) environmental conservation. The fifteen torrents; in the second dimensions of ecological
factors/criteria are: (1) violent landslide pertatibns; restoration, to join (5) activities of biological
(2) potential debris flow torrents; (3) rivers ofosion

al construction.

The Best Plan Environment-Watershed Measurement
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communities, to (6) habitat molds and regeneration; The four aspects of influence that must be consitler
the third dimensions of environmental constructitm, in this research are: (1) natural environment; (2)
address (7) Landscape tour and natural featurgs, (8ecological environment; (3) physical environmentda
Human industry and resource of land, to take taegpbf  (4) human environment (including both social and
(9) ecological potentiality and restriction, (1@rijpheral  economic aspects). Since comprehensive conservation
landscapes and natural features, (11) tour faslit{12) rate in wetlands environmental plan system is an
resources of humane industries, (13) potentialitiand important factor in plan measurements, it was wed
development. In summary, it needs to consider facto further criterion (Table 2).

criteria which have to enclose four dimensions

factors/criteria, i.e. including: (1) watershed rmgament Table 2. Dimensions and Criteria for Wetlands

and erosion control; (2) ecological restoration;) (3 Environmental Plan System

environmental  construction;  (4)  environmental

. . . . Dimensions Statements of Influence Criteria
conservation. Based on these, 10 evaluation aitedi T indicates the degres of connection oT iver and oder |
the hierarchical structure were to use in our study forection of iver bastn _ sretands.

(Cy)
The hleral‘Chlca| Structure adOpted |n thls Studﬁ&ﬁ] Ei:-liﬁ::m-_un 3. Distribution of seenic The distribution is formed by climate, terrain,

resources (C gical, hydrology. ocean current, zoology, botany
with the problems of plan assessment for envirorimen ®» resourees (€)

3. The impact and md the impact and response on the ecological

Watershed as ShOWI’] in Figure 1 . menitoring of environment of the development of wetlands.
environment (C5)
4. The activity of biotic | Carry on the investigation of wetands® biology

community (multiplicity) = spe and understand the composition of region

i i i Ecological .
Goal Dimension Criteria st (Cy) ccolo
Environment |- — —= — -
. . (D2) 5. Recovery of habitat The biology or the communities (aggregations) live at
C,: Potential debris flow torrent 4 {molding and tat 50 as to construct a complete ceology

Watershed Management of
Erosion Control (D4) | regeneration) (€5)
C: River of erosion and deposition

ity of improving water's quality: to take the
lue inte consideration, to reserve the original

S 6. Improvement of
Physical X .
- nce and to increase the level of

C3: Soil and water conservation of roads - water's quality (Ca)
Environment ’

contain and 50 on.
(D=} i i
. Acti i 7. Measure of decreasing screase the measure venting of floods
e o0 (.4: Acthities of blological community .]'“{.H u_nl of decreasing Decrease the measure of preventing of flood:
floods

Cs; Integrality of ecological corridor of the form of | Analyze the condition of diswribution of wetlands in
imdustrial Jistribution accordance with current industry.

Cg: Ecological monitoring and management (Cs)

9 Usase of land
Environment Construction (D3) C: Landscape tour and natural features . ). Usage of .I.u.u
Environment | resources (Ca)
. of Humanity,
Cg: Human industry and resource of land

¢ .
Society and 10. Analysis of villages A yze the regions which gather large population
. Economy (Du) | (Cyo) size.
Y ——— Cg: Artificial disturbance minimizing Let penple experience the importance of the
- | I maintenance of hiological multiplicity by touring in
(Dg) 11. Ecology-tourism : . v L
C¢: Forbid developing . or y order to achieve the goal of ecology preservation;
(science education) (Cy)) A Ny i
thus, push ahead the coexistence and advance berween
ecology preservation and tourism industry.

hich can directly be
1 and existence, and bring

Integrated Assessment of the best Plan Alternatives

Fig.1. The Hierarchical Structure for the Best Plan
Alternatives Assessment.
3. AHYBRID NOVEL MCDM MODEL FOR

Wetlands Environment Plan Measurements EVALUATION AND PLANNING
Wetland environmental plans are a very importapety The main objective of the Hybrid Novel MCDM model
of plan that relate to human welfare and safety. proposed in this thesis is environment ProblemsiSgl

The island of Taiwan has approximately 11,846 for achieving the aspired levels of human welfdhe
hectares of wetlands. Thus, a majority of coastalmodel includes techniques of idea, logic reasonamgl
development is directly or indirectly related totlmads,  thinking systems. The MCDM method is aimed at three
and development is typically in conflict with the major classifications: (1) Individual issues/obgect
preservation efforts of the wetlands. evaluation using multivariate statistical analyasisl data

Measuring wetland environmental plans involves amining for data process analysis to understand the
number of complex factors, including natural €Xisting problems for future prospects; (2) Muliiteria
environment,  ecological  environment,  physical evaluation for selection or improvement, proposal t
environment, human environment, society, and ecimom Solve and analyze the problems with feasible adtires
issues. There have been considerable researcfor the “problems-solving”; (3) The identified priems
discussions on the landscape of wetlands, the expno are dealt with multi-objective programming for plan
water storage, management modeling, and scenari@esign. The contents of this Hybrid Novel MCDM mbde
evaluation. How can the environmental problems ofare included in three parts as follows.
wetlands be solved? The wetlands environmentalesury ~ This study focuses on the hybrid novel MCDM
data revealed characteristic values that were dsed method for decision making in regional environment.
improving and stabilizing the river canal shape, The first part of this section focuses on a mettooluild
increasing the activiies of biological communities the analysis of a five hierarchy systems. The seqart
increasing mold habitats and regeneration, impgpvin of this section focuses on utilizing fuzzy clagsition to
structural integrality of the ecological corridareating ~ solve the optimal strategy combination. Finally, a
peripheral landscapes and natural environment fegtu  summary of some widely used cluster validity fuooti
developing tour faciliies and resources of human for fuzzy classification is provided, the validity which
industries, repeating the structural nature of bkau index could provide the useful information to detare
material, increasing the value of tourism, and getthg  the critical number of clusters.
the environment.
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Buliding an Analysis Hierarchy System for Evaluation 4. EMPIRICAL STUDY ON REGIONAL
and Planning ENVIRONMENT PLANNING

In this study, firstly a hierarchy system is esttidd for By applying the multi-criteria decision making medthto
analysis, evaluation, and planning through scenarioexplore the proposed strategy seeking sustainable
writing and brainstorming. Phase 1 includes theralle development, it is successfully demonstrated thasd
objectives. Phase 2 the related aspects are coedifle methods of measurement, improvement, and strategy,
achieving goals. The list of criteria is considerid  therefore it provides a good evaluation planningl an
Phase 3, all criteria under consideration are medsu appear to be more appropriate in the real regional
using evaluators consisting of individuals withfelient environment of Taiwan. There are divided into three
viewpoints. Phase 4 involves a listing of parts: In the first part, the measures and evaloatd
alternatives/strategies for selection, and finathe best  build strategies are provided; in the second gatgction
plan will be selected in Phase5 (Figure 2). of the best alternative is presented; in the thiedt,
allocation of the optimal resource is presented.

Case Study of the Pei-Keng Brook Envrionment-
Watershed Plan Systems

Located in Taiwan, the study area is comprisedoof f
parts. This planning includes the Guoxing town of
Nantou County where the Nangang River of the toas h

a small stream and the Pei-keng creek rises irSijiaeo
mountain (1172M), the Cukeng branch rises in the
Kandou mountain (1097M), the Juicaihu creek riges i
the Juifener mountain (1174M), and the Hongxianshui
branch rises in the Heshangtou mountain (955M)uffeig

3). The plan systems are complex and are compdsed o
environmental, software, hardware, and human factor

Measuring Relationships among Dimensions for
Fig.2. Analysis Hierarchy System for Evaluation and  Building NRM

Planning. This study is aimed at determining the most imparta
plan criteria as well as measuring relationshiporagn
criteria for building an NRM (network relation map)
questionnaire was provided to three groups whichewe
This paper establishes a regional environmentalcomprised of 15 experts-five from the universiiéghe
(watershed and coastal wetland) plan system thit wi expert scholars (including Water Resources Enginger
exert an influence in the regional environment. Wtiee  and Conservation, Landscape and Recreation, Urban
government, educational circles, and industry work Planning, Environment Engineering, and Architedtura
together and plan at the same time, they will coltee Engineering), five from governmental departments] a
relations and different literary composition dimiemns five from industry-ranking of each criterion witespect
and criterion of the regional environment and pamlu to sustainable development using a 5-point scaiging
some impact on the regional environment. A watatshe from 5 (extremely important) to 1 (no effect). Tteee
environmental plan must consider in detail watedshe criteria with the highest scores were extractedhfeach
management and erosion control, ecological restorat dimension to construct the system for measuring the
environmental  construction, and  environmental environment watershed plan. Since comprehensive
conservation; a coastal wetland plan must consider conservation rate in environment watershed platesys
natural, ecological, physical and human environment  is an important factor in plan measurements, it used

. . as a further criterion. The aim is to determine mest
DEM.ATEL Technique for Building a Network important plan criteria as well as measure the
Relation Map (NRM) relationships among criteria. The watershed expeere
The DEMATEL technique was used to investigate andthus asked to determine the importance of the
solve the complicated problem group. DEMATEL was relationships among the dimensions. The averagelini
developed with the belief that the pioneering ammppr ~ direct-relation 4x4 matrix A obtained by pair-wise
use of scientific research methods could help tocomparisons in terms of influences and directions
illuminate specific and intertwined phenomena and between dimensions is shown in Table 3.
contribute to the recognition of practical solugon
through a hierarchical structure. DEMATEL has been
successfully applied in many situations such as
marketing strategies, e-learning evaluations, obntr
systems, and safety problems.

Buliding MCDM Model for Regional Environment
Plan Strategy
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Table 3. The Initial Influence Matrix A

. A Management and Ecological Environmental Environmental
Dimensions

Erosion Control Restoration (D)

N 1)/
D)) / \

Watershed //\ h
Management and . - -

L 0 0 2 .
Erasion Control - 24 24 < (Dz) (D4) >
(D)) \_/ v
Ecological 32 0 - -
Restoration (Dz) o T o

36 3 2

Construction {Dx) 36 0 0 20 D3)
Environmental . \ /
36 38 28 1]
Conservation (Dy) i _ - _ = . u

Environmental

Fig.3. The Impact-Relationship-Map of Relations witin
Safety Systems.

Construction (D3)  Conservation (Dy)

Watershed (D
(

As seen in matrix A, the normalized direct-relatibn
is calculated from Equation (1) and (2). Subsedueby
using Equation (3), the total-influence T can beivel
as shown in Table 4. Finally, using Equations ¢ ¢5),

g€
the sum of the total-influence given and receiveeach N
dimension can be derived as shown in Table 5. )
D=kA (1) Dy(7.443,1.235) gap:4.56
n n 17
— D(7.116 ., 0.379) gap:3.67
K=mi 1/miaxz a;, 1/mjaxz a; (2
i=1 i=1 6| 7' ? .
_1 4 N
T=D(I-D) ", wherek - «,D* =[0] ~ (3) i
] Dy(7219 .-0381) gap:3.91
r= ztij = [ti]nxl = (rll L ’ rill— ’ rn) (4) 1 (7.90 , -1.232) gap:4.35
ST na Fig.4. The Impact-Direction Map.
n U
c= ztij =[ti]nx1=(C1’L ,C;,L ,Cn) (5)
Li=t 5. DISCUSSIONS FOR MANAGERIAL
IMPLICATIONS
Table 4. The Total Influence Matrix T This research presented a plan for preserving

environment watersheds and coastal wetlands byfuse
novel hybrid MCDM method to address dependent

Environmental
Construction

Environmental — Total
Conservation Influence

Ecological
Restoration

D) ) Dy Nomalized relationships among criteria. By using a DEMATEL

: P 0846 0793 0745 technique to construct the NRM, along with ANP to
oo (Ve =035) (¥, 202D (Vo =025 (an =025 (100 decide the relative weights of criteria, a selectan
Ecalogical s 0 0526 0T was proposed in the environment watershed of ayfuzz
o e e TOED e, SRR e SO0 decision support system for the assessment ohaliee
[(;;“"I”"”“-i““ tu,,l,_lq—zu.‘.l (w, I [J—J?W.zﬁl [-.-.-J,{",T—]fl.lsn tu,‘{,"_ﬁfzkzm (1.00) Strategies-
Envitonmental | a5 201 Lo 02 The results of the empirical case are presented in
Conservation ¢ 031 (g, =028) (W, =024)  (w,, =081  (1.00)

section four. The discussion is divided into thpsets
and subsequently four subsections. Firstly, thesomres
and evaluation is to build strategies. Secondligcti®n
of the best alternative is highlighted. And thirdthe
optimal resource allocation is presented.

From the results obtained earlier, it is known thnest
DEMATEL can be used in conjunction with an ANP for
determining the relative weights of the criteriaheT
DEMATEL works in an ANP to construct a new

(D)

Accordingly, the IRM of the DEMATEL method can
be obtained as shown in Figure 3 using Table 4,smnd
shown in Figure 4 using Table 5.

Table 5. The Sum of Influence Given and Received on
Dimension

Dimensions I & n+e o

measurement model for environment watershed plan

Watershed Management and Erosion Control {Dy 3.177 44110 7.587 1.232 1 iri . 1 .

1-_';-:\l|l1:11;-u1 R:‘::\:i'utli):\|1nll[;?] oo conet 3419 .’t.xm: 7.219 0.381 effects in a_n emplrlcal StUdy' (1) for evaluat_lr@-Reng .
Environmental Construction D 3.747 3.369 T.116 0.379 -
Eovmtl Comveln ) brook environments, and (2) for evaluating Kao-Mei

coastal wetland environments. The result was obthérs
follows:

In the Pei-Keng brook of watershed environment, the
influence dimensions and criteria weight that repreéed
the dimensions affected by the physical environment
were calculated (Figure 4).

The environment watershed plan strategy is shown in
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Table 6.
emphasize the goal of a sustainable environment. Th
strategy and the program continue to question feeaf
expert interviews with key design, according toqragn
section 2 of the structure to aggregate the cheviatits

of the dimensions and criteria. The watershed aféhe
Pei-Keng brook designed four items of ten issued an
interviews with experts capable of successfullydqg a
regional environment for the sustainable environmen
and living comfortable, safe environment for advafe
the best planning.

Table 6. Environment-Watershed Plan Strategy

Formula | Stralegy
Control sand production, clear silt, and dredging, prevent soil barrier
lakes that sand blocks form, mncrease river drain-off water and the
| source of water conservation ability.
Set up the integrity of the ecological cornidor, improve the diversified
cache environment, and monitor the quantity of development of the
| ecological species.

Pl

P2

Engage in ccology and land utilization to investigate, channel writing
style dose and industry’s characteristics into locals, in order o be
regarded and planned as the natural and harmonious aesthetic feeling
of the environment.

Delimit the ecological sensitizing range and protection zone, reduce
artificial disturbance, and allow the ecology to reach its natural
cquilibrium.

P4

6. CONCLUSIONS

The present study established a hybrid causal moidel
the regional environment plan effect, the relationa
structure, selection of the best alternative, sagburce
allocation. The optimization design model was vedf
through satisfactory statistical techniques in orte
confirm its efficiency for use in further researshe
Traditionally, the plan is based on the numbertofra
water catastrophes, human environment criteriageusé
land resources, analysis of the form of industrial
distribution, ecology tourism, the analysis of ages,
and possibly “land and monitored” rates during tudi

It can reduce environment-watershed andmay help in making strategic plans for the Taiwsod

and Water Conservation Bureau and Council of
Agriculture to conduct an annual plan for evaluagio

and an optimal project of the regional environment.
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gttt Separation of PCE via Liquid-Liquid Extraction
57 % and Reverse Micellar Extraction for Surfactant
] LQ - Recoven

O}"/r%alg Kuntida Krisorncharoen and Punjaporn Weschayanwiwat

Abstract— This study aimed to investigate two extraction techniques. liquid-liquid extraction (LLE) and reverse
micellar extraction (RME) coupled with ultrafiltration (UF) for tetrachloroethylene (PCE) removal and surfactant
recovery purposes. In this study, we imitated the surfactant solution similar to one pumped out of the contaminated site,
which contains 4%AMA (anionic surfactant), 3%NaCl and 10,000 ppm solubilized PCE. The LLE using five extracting
solvents varying the equivalent alkane carbon number (EACN) was investigated to determine the partitioning of PCE
from surfactant solution into solvent phase and eventually the %PCE removal. The RME is another extraction
technique based on Winsor type |1 microemulsion formation. The result showed that EACN of extracting solvent and the
surfactant solution:solvent volumetric ratio were crucial parameters governing the extraction efficiency of LLE.
Moreover, other parameters (molecular structure and functional groups, etc.) also affect the PCE partitioning and PCE
removal in LLE. For RME, the surfactant solution: solvent volumetric ratio used in this study (ranged from 40:1 to 5:1)
did not show significant effects on the surfactant removal (84.9-86.9%) and PCE removal (96.7-98.4%). Furthermore,
an UF followed with RME was used as an additional downstream process to concentrate reversed surfactant micelles
in retentate while passing PCE and solvent in permeate..

Keywords— Watershed, Wetland, Multiple Criteria Decision Making, MCDM.

phase liquids (NAPLs). The term “surfactant” is a
1. INTRODUCTION truncation of surface active agent. Surfactants loelp
. . . the extraction of organic contaminants from an fjui
Tetrachloroet_hylene (PCE) is a VOIat."e chlormat_ed by reducing interfacial tension (IFT) between NAPLs
hydrocarbon widely used as a solvent in the chémicany groundwater, and by increasing the solubilftyhe
industries, a dry-cleaning fluid in the textile ulries,  , aminants. Surfactants are molecules that doosis
and a metal-degreasing agent in electroplatingstis.  \ qrophilic and hydrophobic moieties referred to as
Moreover, PCE is a nonflammable, colorless liquidtt  poq4q and tails, respectively as shown in Figuréhe.
belongs to a class of chemicals known as volatReic 1, qronhobic interior cores of surfactant micellen ca
compounds (VOCs) meaning that PCE easily evaporatesy omote the solubilization of NAPLs in the micelles
into the air. PCE moves easily through soil andsemdl  |654ing to desorption of these compounds from soil
contaminating to the groundwater. PCE does not MiXpeia " The solution containing solubilized contaamits

very _weII with water but over time may dissolve in j, gyrfactant micelles can then be treated to separ
sufficient amounts to become a health concern. BCE |, factants and contaminants [2]. Since surfactasts

den_s],cer than water and tend_s to sml(; to thef bott{:/m Care significant in large-scale implementation ofARE
aquifers [1]. PCE may stay in groundwater for saver the decontamination and reuse of surfactant soisitaze

months without being broken down. Under some yegjrapie [3]. Recovery of surfactant solution isryw

cond|t|on3, PCE may stick to the soll, presenturfa&e i hortant in the development of the surfactant-fase
water and contaminate into water Sources, grourdwat  omeqiation. In addition, reducing the volume of

and aquatic life. Thus, the clean-up activitiesdtémbe . qewater, recycling of used surfactant solutiwits

more problematic as compa_red to cIean—yp of ollsspi . _reduce chemical costs for the treatment of hydrbjho
Surfactant-enhanced aquifer remediation (SEAR) is ayqanic contaminated soils and groundwater [2].
promising technology using a surfactant solution to

remedy the subsurface contaminated by nonaqueous
|

|
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2. THEORETICAL BACKGROUND type I-llI-1I [7]. While an ionic surfactant posses a
certain HLB value, an electrolyte addition altets i
effective HLB value and thus facilitate to the Wins
The supersolubilization concept takes advantagéhef type Il microemulsion formation.

fact that the interfacial tension (IFT) continually A Winsor type Il (water-in-oil) microemulsion will
decreases and the solubility enhancement continuall form when a low HLB surfactant system is in contact
increases as suggested by the Chun Huh relatiopghip with a hydrophilic solvent. Micelles break up and
Salinity scans are typically conducted to find the migrate into solvent phase and re-aggregate in&® th
optimum electrolyte addition to maximize the reversed micelles, and the micellar-solubilized
contaminant solubilization. By operating near thin&ur contaminant is released during the micelle breaKine
type I-lll microemulsion boundary, it is possible t contaminant molecules will also be extracted irtte t
maximize the solubility enhancement while minimigin solvent phase, promoted by both the disappearafice o
the vertical migration potential [5]. The ionic faotant micelles and the high affinity of the solvent phésethe
solutions, which form the Winsor type | microemalsi  contaminants. A small amount of water with dissdlve
at certain electrolyte concentrations closed tohiesor electrolyte will be accumulated in the reversed aihéc
type I-lll transition boundary, show an ultralowTd interiors, and the contaminant concentration invilager
without forming Winsor type 1l microemulsion. Such will be its water solubility.

systems have extremely high contaminant solubitinat Therefore, the aqueous solution will be
capacities compared to solutions at lower eledteoly decontaminated of both contaminant and surfactiet a
concentrations [3]. A generic diagram of Winsoretyip RME, while electrolyte and some portions of solvefit
II-1I microemulsion transition is shown in Figuge be left in the agueous phase [3].

2.1 Supersolubilization condition

- ini 2.4 Ultrafiltration process
Increasing Salinity------>

The ultrafiltration (UF) membranes contain poredha
range 1-100 nm [8]. An UF is a relatively low press
membrane process used in a water treatment. UF has
rapidly increased in the last decade due to stricte
regulations for water quality, decreased cost, oved
membrane materials and modules, simplicity of
installation and improved reliability when companeith
conventional treatment process such as sedimemtatio

and sand filtration. The principle application cafaps

E ﬂ g E H E H the removal of undesirable products such as pesticl

B e T e e colloids, high molecular weight materials, bactesizd
viruses from an effluent stream in order to obtaiore
purified water [9]. It has been applied either ¢mmove
organic and inorganic solutes of environmental eomc
from aqueous wastes, as well as preconcentratimiist
some analytical determinations. The separation
procedure is based on the association of solutadded
Liquid-liquid extraction (LLE), sometimes referréllas  micellar aggregates, successively removed fronbtlie
solvent extraction also has the potential to recdkie solution through an UF membrane. The membrane pore-
surfactant for regeneration by removing contamiriatat size has to be small enough to block the aggregathe
the solvent as the rule of thumb “like dissolveetikThe retentate, and large enough to allow acceptabierétes
driving force behind LLE is the equilibrium disttition in the system [10].
coefficient (Ky) for the contaminant-aqueous-solvent
solution [6]. Furthermore, the distribution of alige 3. MATERIALS AND METHODS
depends on its preference for one or the otheidjqu )
which is closely related to its solubility in eaohe of 3.1 Materials

them. However, the disadvantage of LLE or solventThe following surfactants were used without further
extraction technique is the high potential for the pyrification, sodium dihexyl sulfosuccinate (tradame
eXtraCtIng Solve.n.t C(:)ntam|na.t|0n n the aqueowaslr.. of Aerosal MA or AMA with 80% active) purchased
Hence, the utilization of the suitable solvent .(i.e from Fluka Company and sorbitan monolaurate (trade
nontoxic and low solubility solvent), the efficignof the name of Span-20 with 100% active) supplied by East
extraction column can be maximized. Asiatic (Thailand) Public Company Limited.
2.3 Reverse micellar extraction (RME) Tetrachlqroethyle_ne or PCE _(EACN = 2.9) was used
o . . as contaminant with 95% purity and purchased from
The hydrophile-lipophile balance (HLB) is a paraemet Aldrich Company.
that characterizes surfactants in terms of thdlitiels to Five extracting oils with different EACNs were usead
produce optimum emulsions with given oil. As the this study as follows: 1) dodecane;§d,,, EACN = 12)

su_rfactant _ HLB de_cre_:ases, the transition  of purchased from Aldrich Company, 2) palm oil
microemulsion system is induced in the order of $gm

Type lll

IFT
Solubilization
Parameter

E*ogﬁmum
Decreasing HLB----->

Fig. 2. lllustration of Phase Behavior and Interfaial
Tension (IFT): oil is o; w is water; m is middle phas.

2.2 Liquid-liquid extraction
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(CieH3:0,, EACN = 13) purchased from Lamsoon the HLB of the system. The total amounts of
(Thailand), 3) sunflower oil (fgH3,0,, EACN = 18) surfactant(s) along with the extracting oil presemntin
purchased from Healthymate (Thailand), 4) octadecan the aqueous phase were analyzed using total organic
(CigHzg, EACN = 18) and 5) squalane #8s,, EACN = carbon analyzer (TOC). The suitable NaCl that camf
30) purchased from Aldrich Company. All extractivits Winsor type Il microemulsion with the least amouwfit
have purity higher than 99% and were used as redeiv  surfactant(s) was selected. The effect of surfactan
. . solution:solvent volumetric ratio was studied apgleed

3.2 The phase behavior studies to the above surfactant(s)-oil-NaCl system at 4osat
The phase behavior studies were conducted in 12 mlincluding 5:1, 10:1, 20:1, and 40:1. The selected
centrifuge tubes with teflon screw caps where equalvolumetric ratio of surfactant solution:solvent was
volumes of agueous surfactant solution and PCE wagsletermined by considering the Winsor Type |
added into the tube. The concentration of AMA walklh  microemulsion system that has the least amount of
constant at 4 wt% and a salinity scan was conductedemaining surfactant(s) and PCE in the aqueousephas
using NaCI._ The phase transition of Winsor typ_éI-HI 3.5 Ultrafiltration (UF)
microemulsion was observed visually and confirmgd b
interfacial tension measurement (IFT). The NaCl The prepared palm oil solution at the same sunficta
concentration that causes the supersolubilizationcompositions with the best surfactant solution:sotv
condition was determined. In addition, the congitn volumetric ratio as obtained from 3.4 with 50,008
of solubilized PCE at the supersolubilization cadiodi PCE. This solution was used as the palm oil fedatisn
was analyzed by gas chromatography (GC) equippedor UF stirred cell unit (Amicon Stirred Ultrafikition
with headspace autosampler. Cell, Model 8400). The regenerate cellulose mendoran

S . with 5,000 Dalton cutoff was used to block the pags
3.3 Liquid-liquid extraction study (LLE) of surfactant reversed micelles in the retentateast.
Five extracting solvents varying EACNs were used The effect of applied nitrogen {Ngas pressure on the
including dodecane (EACN = 12), palm oil (EACN = UF cell was studied. The concentration of PCE ia th
13), sunflower oil (EACN = 18), octadecane (EACN = permeate and retentate stream were analyzed and the
18) and squalane (EACN = 30). The surfactant smiuti percentage of PCE removal could then be evaluated.
with  certain amount of solubilized PCE at
supersolubilization condition as obtained from ghas 4. RESULTS AND DISCUSSION
behavior study was prepared. The equilibrium tinas w .
determined using one solvent (palm oil) at the Hjgec 4.1 Phase behavior study
surfactant solution:solvent volumetric ratio (5:0jhe According to the visual observation of the phase

concentration of PCE in both phases was analyzed byransition between Winsor type I-lll-Il microemudsi,
GC. The time at which the concentrations of PCEdth the 4%AMA/3%NaCl system was found to exhibit the
phases remain constant defined as the equilibriine t Winsor type | microemulsion (oil in water) closed &
The surfactant solution was blended with pure boundary of Winsor type I-1ll microemulsion prioo t
extracting solvent at the volumetric ratios of 15t], form the middle phase microemulsion at 4%NacCl. Iy t
10:1, and 20:1 in the test tubes in such a wayitinmze solution appearance as shown in Figure 3, it wasdo
the headspace volume in order to avoid the loS3GE that the one before the Winsor type I-lll trangitio

into air phase. The concentration of PCE in ageeowd  showed the milky-like surfactant solution, which is
extracting solvent phases were analyzed using GC angenerally used to identify that the surfactant exysts at
the mass balance of PCE with the closer of materialthe supersolubilization region where the solubiiaa of
balance of PCE between phases of 10% were camiied o solute in the surfactant micelles is maximum. This
to assure the reliability of experiment. surfactant solution was corresponded to the wonkedo
The PCE partitioning among phases and the PCBoy [11], which also used AMA as the surfactant e t
removal from surfactant aqueous solution to solventfield demonstration for surfactant-enhanced
phase could be revealed. The best surfactansolubilization of DNAPL. In addition, the concerttom
solution:solvent volumetric ratio was determinedd an of solubilized PCE at this supersolubilization citiod
then applied to other types of extracting solveAs.a was found to be about 12,000 ppm measured by GC.
consequence, the relationship between the PCE @mov Consequently, this 4%AMA/3%NaCl system was used to
and extracting solvents’ EACN was investigated. represent the supersolubilization system for PCH an
PCE at concentration of 10,000 ppm was applied
throughout the experiment as a base PCE concemtrati

4.2 Effect of EACN of solvent on liquid-liquid
extraction

3.4 Reverse micellar extraction study (RME)

The RME was studied only with palm oil. The suréautt
agueous solution obtained from preliminary studyhie
presence of solubilized 10,000 ppm PCE at the fixed
volumetric ratio of surfactant solution:solventlat was  4.2.1 Equilibrium time determination
d to f the Wi T I mi Ision b . . .
g:ﬁnityo Sg;r: wieth &1;87 %pihe n\}:/(i:;(;(e):nut)s/g)en ”y The concentration of PCE in solvent remained canista
microemulsion could not be formed solely by AMAgth at 4 days. Thus, 4 days was used as the equilitiie

second surfactant needed to be added to help regluci for this qu_uid-liquid extraction and applied fdre rest of
the experiments.
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Fig. 3. The Phase Transition of Microemulsion Solution by
Scanning with NaCl in the System Containing of 4%ANA.

4.2.2 Effect of surfactant solution:solvent volumetric
ratios

Palm oil was used to determine the optimal surfacta
solution:solvent volumetric ratio. At the equilibm time
(4 days), the concentration of the PCE in both palim

and surfactant aqueous phases was analyzed and t

material balance of PCE was carried out to assee t
reliability of the data. The deviation of mass @Pin
material balance was less than 10%. The distributio
PCE between phases ([PGRIN[PCELqueo} and
%PCE
extracting oil phase at different
solution:solvent volumetric ratio were shown in Teab.

Table 1. The Effect of the Surfactant Solution:Solvent

Volumetric Ratios in Liquid-Liquid Extraction on %PCE

Removal and Distribution Coefficient of PCE by Using
Palm Qil as Extracting Solvent

Surfactant | [PCE] [PCE] [PCE] % [PCE]
solution initial | aqueo | solvent | PCE solvent
:solvent (ppm) us (ppm) | remov

volumetric (ppm) al [PCE]

ratios aqueous
11 9,782 1,662 7,667 83.0 4.6
5:1 9,964 3,653 26,288 63.3 7.2
10:1 9,959 4571 64,674 54.1] 14.1
20:1 9,986 6,478 67,686 35.0 10.4

The results showed that PCE can partition fromwith EACN =

surfactant aqueous phase to extracting oil phdkewed
a rule of thumb “like dissolve like” but the paiditing

removal from surfactant aqueous phase t
surfactant

coefficient cannot be improved since the volume of
extracting oil is inadequate to induce the PCE
partitioning into the extracting oil phase.

From this study, the ratio of 10:1 was selecteddan
optimal surfactant solution:solvent volumetric oatising
3 main criteria including (1) the %PCE removal from
surfactant solution to extracting solvent, (2) theed
volume of extracting solvent and (3) the distribati
coefficient of PCE. At the 10:1 ratio, although & CE
removal from surfactant solution into the extragtin
solvent (palm oil) phase was not the highest (54.0eb
the highest PCE distribution coefficient of 14.1 swa
obtained at this ratio.

The greatest PCE removal of 83.0% was found at
volumetric ratio of 1:1, which is about 30% highkan
one obtained at 10:1 ratio. However, the 1:1 rased
the volume of extracting oil 3 times greater thafl0:1
and yielded an obvious lower distribution coeffitief
PCE. Consequently, the volumetric ratio of surfatta
solution:solvent at 10:1 was further used to sttinky
effect of EACNs of extracting solvent in LLE on PCE
removal from surfactant aqueous solution.

4.2.3 Effect of EACNs of extracting solvents

hIewo groups of selected extracting solvents usethii

study were vegetable oil (non-alkanes) and alkaates
varied EACN values as shown in Table 2. The results
showed that alkane showed a greater extraction

Operformanc:e than the vegetable oil although hatmegy

similar EACN values as can be seen by a comparison
between dodecane and palm oil (EACN = 12-13); and
octadecane and sunflower oil (EACN = 18). This ban
explained by even at the same EACN of extractirg, oi
the different functional groups of solvent are uihtial
to the affinity of solvent to PCE. The vegetablés @ire
classified as fatty acids containing the carboxglugs (-
COOH) as the main functional group. Thus, the &ffin
of PCE to partition into these polar oils is lekart that
of straight chain hydrocarbon or n-alkane. Refegenc
[12] stated that solutes have differing solubiitien
different solvents due to variations in strength tioé
interaction of solute molecules with those solvents

The significant improvement of the PCE distribution
coefficient by EACN was found in the system of al&a
but a slight improvement was also evidenced in the
system of vegetable oils. However, the result watsim
agreement with squalane (straight chain hydrocarbon
30) which was the extracting solvent
having the highest EACN used in this study. It was
possible that squalane has too high degree of

ability depends greatly on the surfactant aqueoushydrophobicity or in another word, too nonpolar REE

solution: solvent volumetric ratio used. The dlsition
coefficient of PCE ([PCEjen divided by [PCE]jueou}
was found to increase with increasing surfactaoeaqs
solution: solvent volumetric ratio. In another wptte
distribution coefficient of PCE increases with d=asing
the volume of extracting oil used. In this casdgearease
in volume of extracting oil used caused a redudiiotihe

%PCE removal, meanwhile increasing the concentratio
of PCE in the oil phase resulting in a greater PCE

distribution coefficient. As the reduction of volenof
extracting oil reached a certain point, the disttitn
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to dissolve. Since PCE has low EACN value (EACN =
2.9) and log kK, of 3.40, PCE was relatively non-polar
compound if compared with water but quite polar if
compared with squalane resulting in a less faveratl
PCE partitioning into squalane solution. This fimgli
also confirms the “like dissolve like” phenomenon.
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Table 2. The Effect of the EACNSs of Extracting Solvent cannot form Winsor type Il microemulsion with patrih
Liquid-Liquid Extraction on %PCE Removal and although the NaCl and CaClwere added in help
Solution:Solvent Volumetric Ratio of 10:1 in surfactant aqueous solution was observed if an
Extracting| EACN] [PCE]| [PCE] | [PCE]| %6PCE| [PCE] excessive electrol)_/te concentration was used. diitiad,
o the phase separation between surfactant and watdrec
solvents initial | aqueous|solventremova| solvent . .
observed in some cases because of the density of
(Ppm)| -~ (PPm) | (PPM) components in the system was altered resulted fhem
[PCE] salt added. Thus, the HLB of AMA used in this sgste
agueous was too high to form Winsor type Il microemulsiofittw
Dodecane| 12| 11,263 4397 | 50,978 84.3 | 49.4 palm oil since AMA is normally soluble with watetitiv
. high degree of hydrophilicity. In many cases, a edix
Palm oil 13 | 9,959 4571} 646f454.1 | 14.1 surfactant system will produce better emulsificatiban
Sunflower a single surfactant [13].
ol 18 110,039 3,254 | 58,778 676 | 181 From phase behavior study, the closest formula of
surfactant system to the original formulation tlan
Octadecang 18 | 8,949| 941 | 81,071989.5 | 86.2 form the Winsor type Il microemulsion with palm il
Squalane 30| 10,263 3,805 | 50,978 57.2 11.6 was 2%AMA/1%SDan-20/20%NaC| with the surfactant

solution:solvent volumetric ratio of 1:1. This foation
of Winsor type Il microemulsion was confirmed using

Therefore, EAC.:N solely cannot be used |f_solvents.|.oc analyzer to assure the removal of surfactaornfr
applied are not in the same homologous series. ,Thus

other physical-chemical properties of compounds., i. aqueous to oil phase.

functional groups, water solubility, log etc. should 4.3.2 Effect of surfactant solution:solvent volumetric
be considered. In addition, besides the extractionratios

performance, other factors determining the suigbdf
compounds to be used as the extracting solventlghou
also be incorporated such as cost, availabilityd an
toxicity of the solvents.

It should be noted that in this LLE, most of sutéaxt
and electrolyte still remained in the aqueous gt
only PCE partitioned out of surfactant micellar egus
solution and moved into the extracting solvent phdise
to the affinity between PCE and extracting oil tike micellar extraction
dissolve like” rule as discussed in the section24.%0 :

From the results, there was insignificant effect of
most of surfactant, electrolyte and some PCE were L - )
. . : surfactant solution:solvent volumetric ratio on tbdhe
remained in the aqueous solution because HLB

0, 0, I
surfactant system with this extracting solvent Josurfactant and %PCE removal from aqueous phase int

low enough to force the transition from Winsor type the palm oil as shown in Figure 4.
into type microemulsion Il or reversed micelle wder

surfactant can move into the extracting solventsphas 100.0- ey o7:2% %6.7%
already explained in section 2.1. 860 % i

84.9%: ]
4.3 Reverse Micellar Extraction (RME)

4.3.1 Reverse micellar extraction with palm oil

In previous study (section 4.3.1), the system of
2%AMA/1%Span-20/20%NaCl at the surfactant
solution:solvent volumetric ratio of 1:1 could form
Winsor type Il microemulsion with palm oil. Thisct®n
aimed to study the effect of surfactant solutiolvent
volumetric ratio on the percentages of PCE and
surfactant removal from aqueous into palm oil pherse

to investigate the best ratio suited for this reeer

75.0

& Surfactant
O PCE

% Removal

50.0+

Palm oil was used as the extracting solvent becaligs

non toxicity, cheap price, and it is environmemtall 25.0 ‘ =l : :
friendly. Moreover working with palm oil as the 51 Lo 20 A
extracting solvent in the area of microemulsion was Surfactant solution:solvent volumetric fatio

challenging since very limited studies were dongalm
oil due to its complexity in structure. So thispsemed
to investigate the surfactant systems that can firen
Winsor type Il microemulsion with palm oil.

From the rule thumb of Winsor type Il microemulsion
the surfactants with low HLB, more lipid loving,ni to
make a water in oil microemulsion (Winsor type Il
microemulsion) while those with high HLB are more
hydrophilic and tend to make an oil in water
microemulsion (Winsor type | microemulsion).

In this study, we imitated the supersolubilization
solution for PCE removal, the surfactant solution
contained 4%AMA and 3%NacCl. However, this system

Figure 4. Effect of Surfactant Solution:Solvent Volumetric
Ratio on %Surfactant and %PCE Removal in Reverse
Micellar Extraction Using Palm Oil

Due to an almost independence of surfactant
solution:solvent volumetric ratio, RME was provenbe
very attractive extraction technique since highration
efficiency can be achieved and remained although th
least volume of extracting solvent was used, unibe
LLE where the volume of surfactant solution and
extracting solvent was one of the main parameter
governing the degree of extraction. This resulteadr
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with [3], since they stated that one advantage BIER
over typical solvent extraction was that almost ptate
surfactant and contaminant removal achieved with
formation of an ideal Winsor type Il microemulsiasith
the least amount of solvent used. Therefore,
surfactant solution:solvent volumetric ratio of #Qvas
selected to further study in ultrafiltration proseto
separate surfactant reversed micelles from PCEahd
oil.

4.4 Effect of applied pressure on ultrafiltration (UF)
for PCE removal

environmentally friendly solvent (palm oil) appliéere

for the first time worked very successfully in theld of
environmental management with consuming less time
(only 1 day for equilibrium time). However, the

thecomplexity of surfactant preparation of Winsor tyibe

microemulsion for RME technique and the additional
separation process of PCE from surfactant werenia
disadvantages.

In this study, UF process was proven to be an &ffec
way to retain surfactant reversed micelles in #ientate
stream. In this case, the UF unit was needed fidl thie

surfactant recovery purpose since without the

The main purpose of this study was to concentratedecontamination of PCE from solvent, the surfactant

surfactant reversed micelles into the retentateastr
while passing PCE and palm oil into the permeate
stream. The applied pressure of s was varied at 30,
40, 50, and 60 psi in the UF cell. The %PCE removal

was evaluated as shown in Table 3. Moreover, thesolution

material balance of PCE where less than +12% demiat
of PCE mass was measured to assure the reliatiilttye
experiment.

Table 3. The Percentage of PCE Removal at Various
Applied Pressures

Pressure | Termination |[PCE] | [PCE] [PCE] %PCE
(psi) time initial | permeate| retentate| removal
(minute) | (ppm) | (ppm) | (ppm)

30 325 73,655 62,799 | 71,002 76.0
40 26.1 63,230 64,322 | 57,126 77.6
50 19.2 72,578 72,787 66,276 77.2
60 25.2 70,157 63,051 68,472 75.7

There was no significant change in %PCE removal
upon altering applied pressure as illustrated iblg@&.
Since more than 75% of PCE could separate from
retentate into permeate phase for all applied press
while only 25% of PCE still remained in the retdata
stream. Although the highest pressure utilized his t
study (60 psi) which closed to the maximum alloweabl
pressure for this Amicon stirred cell (70 psi), the
performance of this separation process was the ssme
the lowest applied pressure (30 psi). This resus w
similar to ones obtained by [14]. They found thia¢ t
degree of separation of organic polymer from waatew

water by UF process was insensitive to pressure if

applied at the relatively low pressures (14.5, 29utd
43.5 psi, respectively).

5. CONCLUSIONS
The prediction of the LLE efficiency based on EACN

may be acceptable for the same applied homologous

series solvents. However caution should be takeheif
differences of physical and chemical propertiesveen
solute and solvent are obvious. Since EACN solely
cannot be used if the applied solvents are ndiérsame
homologous series. Thus, other physical-chemical
properties of compounds, i.e., functional groupaten
solubility, log Ky, etc. should be considered.

RME has high extraction efficiency even using small
volume of the extracting solvent, thus receivingsle
volume of PCE waste production. Furthermore, the
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solution was not ready to be reused. So, high ¢pes
costs may result from the complexity of that sudat
preparation and the downstream separation process.
Unlike the LLE, PCE partition from surfactant aquso

to solvent phase, the surfactant was
simultaneously decontaminated and ready to be deuse
Thus, the extraction efficiency of the LLE can be
increased by selecting a suitable type of solvemiaive a
high affinity to PCE but caution on toxicity of sehts
needed to be considered. In summary, a trade-off
decision process should be done by considering all
involved advantages and disadvantages for extractio
technique selection.
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