Pim Thai : 3 February 2012

Headline

aniusHasnantniLsNas WanmSanssuguagunm

Page No 9 Total Size 45.03
Section - Ad Value BHT 36,024
Circulation 300,000 PR Value BHT 108,072
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Post Today : 1 January 2012

Headline wisiitioz'ls

Page No B2 Total Size  |18.80
Section Ad Value BHT 28,200
Circulation 320,000 PR Value BHT 84,600
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Post Today : 2 February 2012

Headline Al 1iw.s'm?uaﬁli"]u"lmmdiyué"‘uqsumw

Page No B11 Total Size  |35.13
Section Ad Value BHT 52,695
Circulation 320,000 PR Value BHT 158,085
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Siam Rath : 6 February 2012

Headline

FInuaEWI % WannIanssy

Page No 4 Total Size 14
Section - Ad Value BHT 14,700
Circulation 300,000 PR Value BHT 44,100
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The Nation : 11 Jun 2011

Headline VMI SYSTEM TO FACILITATE INVENTORY CONTROL
Page No 6A Total Size 72

Section Ad Value BHT 108,000
Circulation 145,530 PR Value BHT 324,000
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Khao Sod : 6 — 12 February 2012

Headline

a15150q 1ned Medical Hub s Tadaanaiiuilsz@ntain

Page No Bl1-B2 Total Size 109.55
Section Ad Value BHT 136,937.50
Circulation 850,000 PR Value BHT 410,812.50
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Daily News : 7 February 2012

Headline ulanssy

Page No 7 Total Size 13.83
Section Ad Value BHT 29,043
Circulation 850,000 PR Value BHT 87,129
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Naew Na : 6 February 2012

Headline

wianTTUQUAgUAIN

Page No 4 Total Size 4
Section Ad Value BHT 10,500
Circulation 400,000 PR Value BHT 31,500
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Matichon Daily : 15 February 2012

Headline

o ¢
UIANTTULUNNY

Page No 4 Total Size 2171
Section Ad Value BHT 30,394
Circulation 830,000 PR Value BHT 91,182
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World Today : 1 February 2012

Headline Siauin

Page No 32 Total Size 10.84

Section Ad Value BHT 7,804.80
Circulation 200,000 PR Value BHT 23,414.40
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Headline IUToYAeTZAUIA

Page No 7 Total Size 13.83
Daily News : 1 August 2012 Section Ad Value BHT 29,043
Circulation 850,000 PR Value BHT 87,129
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ABSTRACT
Drug information databases are regarded as an important prerequisite for providing
data to medical professionals. It is to enhance safety to patients during their daily
practices. In the area of Thai healthcare services, the advance in using information
technologies to provide drug information is hindered by lacking of coordinated
standard drug codes and source of drug databases. To accelerate this problem, it
requires actively involvement in the creation of standardization code format for drugs
and drug information databases. This must be created in the broad scope of healthcare
supply chain through national health information systems. Thus, the purposes of this
paper are to firstly, study and propose a unique identification format for drugs.
Secondly, the paper identifies attributes of drugs that contributed to patient safety
enhancement. Finally, we also provide conceptual model for drug databases of Thai
healthcare. In-depth interview, Delphi and focus group are used to analyze the
requirement of drug information related to patient safety enhancement. Then, the
reviews of the patient safety literatures and examples of specific IT adoption databases
are investigated. A conceptual model for drug information databases, containing the
computerization layer, data layer and application layer is described for implementation.

Keywords: Standard drug codes, Drug database, Healthcare Supply Chain, Patient
Safety, GS1 Standards

INTRODUCTION

Drug information is a tremendous mean to help medical professionals in their daily
patient safety initiatives and clinical applications such as electronic prescribing,
electronic dispensing, electronic procurement, and drug bar code scanning at the patient
bedside or in the operating room [1]-[4]. In general, users of hospital information
system (HIS) need other consumer products, it contains many safety information and
can be described in various point of view such as pharmacological, therapeutic class,
generic name, trade name, dosage form and so on. From these, miscommunication on
drugs can make misunderstanding, leads to lower quality of services and finally harm
the patients. This problem is not only occurred in one single healthcare provider, the
root cause of this error is caused and influenced by all players in the healthcare supply
chain. The healthcare supply chain is consisted of. Therefore, to enable all related
parties in supply chain understand the same meaning on one drug and a single pool of
drug information is required.

In Thai healthcare system, there are several drug information databases developed such
as drug database of Government Pharmaceutical Organization (GPO), Food and Drug
Administration (FDA), National Electronics and Computer Technology Center
(NECTEC) and Medical Incident Management System (MIMS) [5]. These databases
are developed for internal uses with specific aim according to database’s owners and
none of them can be served as national drug databases for the supply chain.



Furthermore, there is no single products identification referred for the whole supply
chain. Different databases refer to one drug in different types of code identifications.
This paper attempts to define a standard code with informative attributes for drug in
supply chain. This aims for information integrity and synchronization within and
between healthcare stakeholders in supply chain. The conceptual model for drug
database with necessary information are also presented.

REVIEW OF EXISTING CODES
In Thai healthcare system, there are multiple drug code formats according to the
originator of codes as shown in Table 1.

Table 1 : Drug codes implemented in Thai healthcare system.

Originators Description Digit Length | Lowest Level
National Health Security | Drug type, generic name, 24 Generic name
Office (NHSO) strength, dosage form,

manufacturer code
Food and Drug Tax identifier, manufacturer 30 Trade name
Administration (FDA) code, class, group and GTIN code
Government Product and | Class, category, and running 22 Class
Service Code (GPSC) number
Government GTIN 13 of GS1 standards 13 Trade Name

Pharmaceutical
Organization (GPO)

The Comptroller Running number - Trade name
General’s Department

(CGD)

Department of Medical | Source, manufacturer code, 11 Generic name
Sciences (DMS) active ingredients

Thai Customs Class, subclass, and statistical 16 Class
Department information

From Table 1, it can be seen that different organizations deploy different coding system.
The purpose is to apply it for their individual internal uses only. It is noticed that NHSO
and DMS try to put drug meanings and characteristics into their codes while the rest
apply these codes for mainly product identifications in their area of interest. However,
none of these codes could represent the identifications when the product flows in its
supply chain. Lack of supply chain traceability, particularly in healthcare, patient safety
and flow efficiency cannot be achieved. Hench, an attempt is made to survey the global
applications for this standard drug code. The results are summarized in Table 2.

Table 2 : Reviews of global applications in standard drug code.



Country Description Applications
Germany | Drug and Medical devices | ¢ GTIN
identification e GLN
e Barcode
e Database
United | e-procurement for drugand | ¢ GTIN14
States of | medical devices e GLN
America | identification e EDI
e ERP
e United States Device Identification Database (UDID)
Drug and medical devices | ¢ GTIN14
identification in hospital e GLN
e \Website
e Barcode
e United States Device Identification Database (UDID)
Australia | Drug identification and e GTIN
Electronic Health Record | e Barcode
e RFID
e Database
Netherlands | Drug identification and e GTIN
barcode for blood e Barcode
e DataMatrix
e RFID
e Database
England | Drug identification e GTIN
e GLN
e Barcode
e Database
Hong Kong | Drug and medical devices | e GTIN
identification with e EDI
Electronic Health Record | ¢ RFID
e Database
Spain RFID for medical devices | e GTIN
to record location e GLN
e RFID
e Database
Brazil Drug identification e GTIN
e Barcode
e DataMtrix
e Database
Japan Drug, blood and medical e GTIN
device identification e Barcode
e PDA
e RFID
e EMR
e Database
Chile Drug identification e GTIN
France Drug identification e Barcode
Iceland | Blood identification e Database
China Electronic Health Record

From table 2, a number of countries have implemented the standard drug
identification within its supply chain. In all areas implemented, it can be seen that
three elements are needed in the applications. These are:

1) Data identifier which represents by code e.g. GTIN, GLN.




2)

3)

Data carrier which carries those codes and represents the product in its supply
chain e.g. barcode, RFID.

Database which contains all necessary information where all supply chain players
can access.

METHODOLOGY

The previous section identifies the need and direction for the code development. Here,
four steps in the procedure for establishing the drug information pool in supply chain
are presented.

1)

2)

3)

4)

Gather drug information requirement by using in-depth interview with medical
professionals, manufacturers, and logistics providers in order to understand
current status of using drug codes to enhance patient safety and healthcare supply
chain efficiency.

Review literatures according to drug codes, attributes of drugs that contributed to
patient safety and efficiency.

Propose a standard drug code, drug attributes and conceptual drug database model
and using focus group seminar to leverage all those information. The feedback
from focus group will be used to modify the proposed solution.

Propose a drug data management and computerization in order to establish drug
information databases. Figure 1 shows the drug database establishment
framework.

Gather drug standards, In-dept interview with
attributes and database person involved in using
requirement drug codes

A

v Drug information i.e.
active ingredients,
strength, dosage form,
\ indication, ect.

Literature Collection «

A A

Propose drug standard Propose drug
codes and attributes | i databases

<«—— Delphi and Focus group

¢ Microsoft.NET, Delphi
Data Management |« language, RDBMS
server

A
Propose Conceptual
Database < Delphi and Focus group
Computerization

Figure 1 : Framework of standard drug code development

FINDINGS

The in-depth interviews and focus group are conducted. Three main findings are
proposed here.



Standard drug code structure
To provide information on drugs all through supply chain, the standard code format is
required. The standard drug code for Thai healthcare system is adopted from Global
Trade Identification Number (GTIN) of GS1 standards. The findings convince the
need of identification at the smallest unit or prescription unit. The code must contain
only the information for identification purpose. These are country, company, drug and
check digit identified. Thus, the code composes of four segments as shown in Table 3.

Table 3 : The structure of standard drug code.

Code Structure NNN NNNN NNNNN N

manufacturers

manufacturer codes that

that each manufacturer

Segment 1 Segment 2 Segment 3 Segment 4

Numeric (1st-3rd) Numeric (4th-7th) Numeric (8th-12th) Numeric (13th)

3 digits 4 digits 5 digits 1 digit

Country Code-identify |Company Drug Code—identify Check Digit—check for
for country of Code—identify product or drug codes  |thirteenth digit

calculation according to
have registered with GS1 GS1 standards.
in home country.

2783 (ABC Co., Ltd.)

produced.

885 (Thailand) 20001 (Paracetamol 500 |4

mg. Tablets )

Drug Attributes
The findings indicate the need of group elements describing drug characteristics after
the code is identified. We call this the drug attributes. The structure of the different kind
of drugs must be categorized to enable common view on the different drugs in this
database. The attributes can be classified in Table 4.

Table 4 : Drug attributes classification

Attribute Group Description Example of attributes
1) Manufacturing trade name of drug manufactured, Trade name of drug
preparation composed active ingredients manufactured, composed active
ingredients.
2) Presentation The manufactured drugs have Dosage form, unit per pack, drug
various presentations that differ by | image.
the unit produced, packaging
material and packing sizes of drugs
3) Pharmaco-Therapeutic | Commercial presentations that share | ATC (anatomical therapeutic
Classification common therapeutic and chemical), EPhMRA (European
pharmacological properties of Pharmaceutical Marketing
drugs. Research Association)
4) Indications Identify the indication of drugs Overdose, indication, side effect
5) Code Reference Refer standard drug codes with Manufacturing codes, National
other coding schemas. Health Security Office (NHSO)
codes.

Conceptual Drug Database




After the attributes are gathered, the drug data pool information must be designed.
From the interviews, it is found that this database should be available to all parties in the
supply chain.

Hence, the database system using for healthcare should be the relational database
management system (RDBMS) since it is designed for handling high speed transactions
for structured any query language [5]. Here, we propose this RDBMS for structuring
drug databases. The structure and organization of drug registered use for patient safety
enhancement and clinical applications should be based on the need of medical
professionals and related hospital. This information system includes drug code, drug
description, active ingredient, manufacturer, and indication. In Fig.3, the structure of
drug database for providing and exchanging drug information among related parties are
presented. Drug identified by standard drug code representing primary key of the drug
master table and the drug information such as trade name, generic name, manufacturer
and other above attributes are then relatively linked to related tables per drug codes.

o |
A
S S —
- P

Figure 2 : Proposed relational structure of drug database for healthcare supply chain

FURTHER RESEARCH

When the system has been established and the code is implemented. There are rooms
for further development on the system. Before launching to the market, labelers are
required to submit new drug registered documents to Thai FDA for approval. The
procedure for rapid updating drug information databases by labelers is required to avoid
double entries. The electronic data interchange (EDI) represent a common information
exchange between party’s information systems, can be used for drug’s labelers in order
to upload drug information to the database. The Thai FDA will easily process this new
drug approval. This could also help the up-to-date drug information on the database.
This approach can be applied to other healthcare products such as health product,
cosmetic, medical, medical devices, etc. Hence, all kind of healthcare products will be
stored in one single database and the product information will be efficiently exchanged
among manufacturers, distributors, hospitals, drug stores in the supply chain. This
information then results in patient safety enhancement, increase traceability on
healthcare supply chain, and protecting of drug counterfeit.

CONCLUSION
Drug information is recognized as one of the most important concerns in enhancing
quality of services and traceability in healthcare supply chain. There are a number of



databases existed in Thai healthcare system with different purposes while none of them
is recognized as the centralized drug databases. Therefore, a proposed data standards
and drug database are designed to store drugs information registered with Thai FDA for
public uses. In this paper we have proposed data standards for drugs regarding the GS1
standards by designing drug codes in unit of prescription. Base on findings from Delphi
and in-depth interview, drug attributes related to patient safety and supply chain
efficiency are proposed and classified into groups. Additionally, the conceptual model
for drug database has been designed for accessing and exchanging information on drugs.
The major benefits of drug database arise from the possibility of direct interaction with
drug information which will offer a better understanding of drugs and transformation
into clinical applications. Medical professionals and other supply chain parties will
increasingly satisfy their pooling information via this drug databases.
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Abstract

Drug information is recognized as crucial information for medical
professionals for valuable decision making during their daily practice as well as
patients in order to increase their awareness on drug self-consumption. Therefore, the
aim of this study are rested in; 1) propose the standard drug identification code
accompanied with drug information and 2) propose the application of standard drug
identification on achieving patient safety initiatives and increasing supply chain
efficiency. The methodologies used in this study including detailed study for current
status of drug codes using in Thai healthcare, literature reviews on drug codes parallel
with deep interview and focus group seminar to identify drug crucial information. The
finding results are the standard drug identification format that is applied from GS1
standards and information pertained to drugs and content of single drug database, as
well as the application of standard drug identification in healthcare supply chain to
enhance safety to patients and increasing supply chain productivity.

Keywords : Healthcare Supply Chain, Drug Identification Standards, Patient Safety,
GS1 Standards.
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Abstract

Appropriate medicine inventory management in a hospital is highly important
because it has a direct effect on patients. Especially, for the medicine which is vital to
their life, the shortage should not be occurred. When the hospital has stocked medicine
too high, it increases the cost of management. On the other hand, when the medicine
inventory is kept too few, shortage may occur and effect to patients’ life and an image of
the hospital. Therefore, this paper aims to developing mathematical models to handle
medicine inventory so that the medicine in the hospital can be stocked at the proper
amount. High-value and vital (AV-type) medicines are considered in this study. We first
analyze the demand trend and its distribution. Then, mathematical models are developed
to find suitable reorder point, appropriate order quantity, and maximum stock level.
Finally, comparison between the proposed and the current policy is determined for AV-
type medicine stock. The results show that the proposed policy, which based on
developed models for AV-type medicine, reduces the average medicine stock 13.60% or
759,708.14 baht. In addition, it also decreases the average number of orders per year, the
average day of shortage per year, and the average quantity of shortage per year.

o

1. NLaANNE1AY

(>

msu’%mﬁmmsmmmﬁalmﬂsawmmaL‘flu’éqéﬂﬁzyLLa:Lﬂumiaﬁ”wamwuawqaslumﬂsﬁqﬂmu B4
ﬁm']mﬁiy's“ﬁaqé?m,wiu’%ﬁwgwammamﬁa@m%’uu’%mi [4] mIusmsennasifiaesrinlilsoweuiad
i:@‘i’ummﬂé’déﬁLL@ivLsJﬂixwmiamﬂﬁu‘%migﬂm ﬂa"'amﬁafﬂ:ﬁaaﬁmﬁﬁqmmwuazﬂ%mmﬁmwa
dwniugihe Tiifanispauaanen I@mmwwzasha?]'amﬁﬁﬂqméﬂﬁ'ﬁy@ia%ﬁmaagﬂw NI§NT8981A9
assdmnunniiunagausulszanldinalifiansmnauaang uarainssaiugandsfiannin
mwaﬁLﬂm:Lflumil,ﬁ'wé]”unulumiu‘%mﬁmmiLLa:miLﬁU%’n‘mUﬂﬁﬁ‘uiiawmma lunenaunudnil
ﬂ‘%mmmmﬂﬁw‘ﬁLﬁuiﬂa:ﬁwa@iapjﬂamﬁv'aﬁmi'wmml,a:%mla LT leimmmﬁw;jﬂw"lﬁﬁwmﬁ Hiln
lLidadulumsiuusmsusziiannudaaiazldusnsluaisdely @Tﬁifumiﬁﬂ%mmmmaﬁqg(m%a@"ﬁ
AnlUgeufiananssnuaansLsmIenAIASINIRY

mnmiﬁnmaiimﬂﬁuﬁtﬁmﬁaaluﬂi:mﬂ"l,mm, 3, 7, 8l@wmlngwuin msuswisianisenag
ﬂéTw:Lﬁu?{nmmswm’%u’mé"o%aLm:qméﬁsﬁaﬁLm’lzaunwlﬁawagmmaa “JSanmanudadnsiaen
asfivdaiimivanuasuuudnd Saluiidewldiumly LwimnmiﬁﬂmLﬁvaoﬁuwudwgﬂLm‘ummﬁaams
T lldSanadasnisasiiviefinsusnuassuuuUndsnaly dsinsuanuasdnfanlfasinldusunm
BNAIARY WIRINzEN LdTfiadinsdatiuenunniiwanusuis vrssfiednnsiaiuladiieswadaninu
@9MN3[5] UazENNgY AV fansniiiswm 4 vian 16 she A liamansaldnsuenuastngle sudsni
?jaﬁ'@uméi’aLm‘umaﬂn’immam’ﬁ%“m%'um‘sii'@nﬁmmﬂé’ﬂun@g’u AV LLa:Lﬂ‘%muLﬁﬂuu‘[mmuﬂaqﬁmaq
Tangnunanuwlguafinawiy lapfianuazaad WafnEnIzuIRMITuIesnse ulaneilslu

ﬂ']i'%’@]%@ﬂ’m@;ll AV “].IE]JI?GWEJ']]J’]Q Lm:ﬁnmuauiumm‘lumﬁ@%amﬁmm:aw

015e1s

* Thai VCML



a

A 1%
2. NHPININIVDY

2.1 MINUBNFUMAIARI

Wasanaudiasaasudazsiadanuiany v ﬁ{iﬁQmuaLLmﬁ(ﬂ’LumsﬁwLl,uﬂ‘?é%uﬁ'mmé'{i
Lﬁaslﬁdm@iamimuqugua la8i3u91n Vilfredo Pareto MEUIMITUUNFUAIAIARINNYIATAY UL
22 IRUAININITENINNITAATILAFUMAIARITIHTTUD ABC [6] lun1sansnaTailtuwifanisdiuun
a o o A A ° a 9 o o = A o @
FUAIAIART 2 WA Aa 1) NMITTIUUNFUAIAIARIGIETZUL ABC Analysis TaJuNIULIFUAIAIARIAN
PSnouazyadmywIsuwing Imﬂéu A fangunilyadinywisunsilannige Saudiasadadszan
5-10% VBIFUAAIARININNG UazilyadmywIsulszuno 75-80% 1eIYafININNe LAz 2) NITIUUN
Fud1AIAAIAILITUL VEN Analysis Lunisutinguiudrasaasauanuindunioanuddglunmsly

< o ' o & ' . A o o o P = o a o o
Tasna lusnlglunsussnsimsien I@mn@m V(Vital) ﬂamwmmmmmymnﬂq@mam'ﬂummmmysl,u
natifia Sududenisinm  uazdasiidrsesluasads dezlondvesnisdanguoiain ABC/VEN
Analysis  #a nutddszinneudeliniuite ngulaadsldanuddguniduiiee wiangulald

AnuEmALUUUNG

2.2 MIWeNnTal

mIngnIaiaNudasMIlsauInnudIaLNIn [1, 6] IWTzaNudaInIf ldannswennsoiaz
gm‘hmiﬁumiﬁmﬁ@miﬁuﬁwmﬂéﬁLLaz'mLmumﬁ@%a Lﬁﬂﬁﬁi’@q@mﬁmwaéh%%’umwa@ 738
fauddagiisswedonsnng nudspitlanensalnnudasmsliedemydeneiumliudons
NAFALULLS9 (Runs Test) wiuwi liueasmald Curve Estimate Lm:‘mgﬂLL‘uumsLLﬁmLLﬁN“?imm:ame
M3Fit Distribution WAz Kolmogorov-Smimov Test fiszausiidnsiny 0.05 Slisunfgiuuaims
nagay
fmiumalenziumnlin A H, @ aunsuna ldfisudsznauuw iy

H, :m&ﬂim’;mﬁﬁimﬂs:nauLLmMﬂJ
fwsumTengimsuanuas Alag  fa H, ¢ ﬁ«jmﬁamdmnﬂs:mmﬁﬁmmaﬂLL’N A
H, : E:'méf’saLim‘lﬁnnﬂszﬂmﬂiﬁvl,&ivlﬁﬁmnwnLm A

2.3 NMIANITRUAAINAT

pifaudazdazinandndanisfudiasadonanedenu (9] walltaguszasdindannu da e
LLmmalumiﬁmum‘hmuauﬁﬁmﬂé’ﬂﬁLﬁmwaﬁummﬁaamigﬂﬁﬂ@Uﬁﬁwlﬁtﬁ@ﬁunuﬁﬁﬁqﬂ 738
meknmlaasinmssideaudasesiniin wazarssstadulsinouinla vwiseitlawamn
duunlumsiadamanulome (s,5) swiunilifiumliy fe ileszdumasadianasnwiadini
3260 s wiw asvhmefsdaslyfozdy s wihe usdldulome (5,Q) dwiumiiuwaliu fa e
T AUINAINSIRARINATEAINTIEU s azFmafiTesndnan Q Immsﬁwmmgmﬁasﬁama:ﬂa’mm
IN3TAUMIIALINIT (s1) %amsﬁmum:ﬁumﬂﬁu‘%mia:ﬁuagﬁqumuwnmaaisaWﬂwuwa ANITALA
FzAUMIRUINIIge wunofisdasiresenanasigsudnmansalwuinsdielaunn Foiuiszauns

¥

v a £ < & & o
1‘1)1‘1J3ﬂ’ﬁ§d"1]% ?@ﬁdsﬁaﬂ’]ﬁlziﬁ\‘]“ﬂuﬂ’iﬂ

33



3. sudaudslunisdnsnide

;ﬁ%’ﬂ"lﬁﬁ'mmé’muua%m%’umﬁ@msmmmé’a IﬂﬂﬁﬂmaﬁagaLﬁaaﬁwaammﬂﬁomju AV 31N
miﬁumwnﬁglﬁmﬁaﬂuﬁmmiu‘%mﬁ@mmé"ﬂmmﬂﬁau,a:uhlmUmiﬁ%%ammaﬂiawmmﬂu
Jagiin mmfuﬁﬂmsswsauﬁa;&ammﬁaomsm’ﬁﬁmﬁa 9 uazlienziisgluuunmIneinsalay
éTaamﬂ"ﬁmmaa%ﬂmém%’umﬁlumﬁm AV udazwiia LfiaVL@TEﬂLmumswmmtﬁﬁmm:awﬂaamuﬁﬁaﬁw
miﬁwmﬁaLLuumamﬁmma@§é1%§u91ﬂdﬂ§aLﬁaﬁwmmmqmﬁéa wazUSuN BN TEIT o RNz Y

v a o

la sm'mmé?ﬁnﬂﬂug&fﬁ’mum:ﬁumﬂ%mmsm%%’ummiazﬂs:m"n NNUUFIIBIzIINM I oLy

o em o

s d‘yy Lol o v C!I o v
driavasulotnefiussulomongidoiiaualasldduuniiduld

U

4. gansAnvnazafdsngnanIs@nun

uInuwaﬁlﬂunniéT@%auwnﬁjw AV waalssngnunafianenlduloung Min-Max da fhosadaszyin
msfstesiasaunnaindsanasinisiosar 80 2a9saamsliiadunoidanMin) uasvinsdsdalu
ﬂ%mm“‘?‘iﬁﬂﬁi:ﬁummaé’anﬁ'ﬂﬂagﬁ%ﬂm: 150 289paalfiadonoidauMax) laoyminuidesdu
fo YSunawassnusrfia ldiissnadaninudesnis uazdSunmenussfiadnmaiivluaasunniinana
dasms andymiainangidsisdnmzduuuanadainisldongs AV lasdanzdumwiliuuaznisuan
KAIVRIANMNFBINTANT T ENGaFUA R uazwuinen 16 vila mmimﬁLLuﬂEﬂLLuummﬁadmﬂ%mvlﬁ3
sunufa 1) anadaimalsihifumlinuaziimauanuaning 12 sila 2)anudasmsldolifiuwliy
waziinmsuanuasuuuunuan 2 39ia uas 3)anadesmisleodum iuuasiinsuanusdng 2 wiie aniu
;ﬁ%’ﬂﬁﬁmm@ﬁLLuumamﬁmma@%Lm:Lﬂ%muLﬁﬂuﬁﬁﬁ%’i’m:ijﬂﬂmaﬂagﬂ'm%aﬂﬁﬁ'ﬁmuﬁd(wn-

o A o L A o &
Max) AunlounsfAnamdslinandae LU

a a a J
4.1 MUUUNIATAFIAT IBNNIIQTaLN

o a % @ o P o w Sy o

funvunuasiamans lumsiamsonsadsluauisei 1a1duTents (s, s) dmsvenn liduur iy fe
A o o A o ' o ' o g & Yy (=2 o ' '
ieszAunIAINdIanaIafInIzaY s Wi azihimsdeden i liUfasedy swiae Tavar s waz S
=T a = YA a o v 7 ' o 2 o o
Wumnsivazansanlasunladdielimslsul jedoyamaneinsailvi Tunmsdusazaiszaunnings
v v v ' ' v 3 v 1
hyadede (1) e1adngadedos (s) MlddTuansdageuinnin s —s dmsueniuud TdulduToue

: ' ' v v ¥
(s,Q) A0 1HBTZAVNIAINAIAAANINTOMNITZAD s IMITIFoeIT I Q TasmsmuIuadItoII:
A o Y a & = S Y A
AnsananszaumsiuIms (sl) sansadioniuaums 1 fe
P(D, <s) =sl (D
Y Y ' o
Tag D, Ao anwdesns g lugiaurani
A y &
S fe adade
sl fie szaumsliuims lasfi 0 <sl < 1

IZAVIAIATIFIFA (S) AwImaInANudaIndTesnansaialiillfifisanaluszozion m

Tu vindmoUTinafinuwinewiduiudacld k) waznindrnfiummasnsafiyaada (s)

USinunsasdafiainzau (Q) manindwisldanizduinaIngIgian (S) sudiuszausaIna

2
o A

o g; v o J v & o I3
08T (1) uazwIIIUNIRNadBImaUTIIAM (p) uazdairsuldidudwindy

q




NMINAWIALUNIIA TAEN amﬂum‘aﬁa%a ?.I’](il’]ﬁ\lﬂ’]ﬁﬁ]vﬂﬂéllﬁl a3 LLH'JI‘iI&ILLRZﬂ'ﬁLL‘ﬂﬂLL‘ﬂ\‘m [ANIIP IR

dasmslden manmnsgdldasdayaluannd 1

TN 1: FUNIVBITMULNIFITOLNGY AV SwTugdunuanudainldinediig

v kg
stuunaNaaaIMsly

S £AUIIAIARININTITD

S szAugasaRIgIn

Q YSumnsdeda

greadlai (Mi2g) (M) (Bhag)
Taitumlauas
fnmswanuaanuulng 5= L Hucor +2 VO | g _ g Huee | g
Mamiieas (1, 0) n n 0 S—1I
Taifiumlauas - P

HNMIUANUAILLDLNNAN

downleas (S.a)

L —nx
! [L] _fx“e””L dx=sl
(L-DNeap) 5

S:M%+k+s
n

- ”
Tuw lituuay

- -
Imsuanuaslnd

Fownimes (d,, o)

s=["f(d)dt+zlLo,,

t=h
j{ f(d,)dt +k
p

T
L fia
“
n Ao
“
/uweek g
-
Gweek a1
O gay fa
VA fa
dt fa
“
a Ao
a
b fa
a
c A8
“
d Ao

=

P

o a & o oAl & v 1%
2uznahn Aensuaiuiredosnfaiui ldTum ()

o o A o I3
TUIWT uluﬁua qanw

. a @ o 4
ANRNLAINNG ﬂ\‘]ﬂ’]iﬂ’]l% 1 xUaW

anundsdriwvasanudasnsenlu 1 sdandk

daduanudaInsenle 1 10

arirairaumsIFuIMIEmIuNMILanwaILULLn®

: & @ o e ad @ a >
ﬂ'TWﬂqﬂimﬂ']']w@]ﬂﬂﬂqﬁﬂﬁlluﬁﬂﬂq'ﬂ"ﬂ t ﬂﬁmﬂﬂ'ﬂwﬂaﬂﬂqiwllu'ﬂuw

We T = dwmdlansinsiudeannideusunay we. 2550 (t =0,1,2,...)

TWSUARNTNTE TN
Tugarhefiviinisdsasm
o Al &

IUNFITaLN

o 4V ea
Junlesuen

4.2 MIIpuiBUeTRII AU I8nInaI Tz IRl s AN AUKlaL s lTINENLNE

o o L & A 1A A o o o
luilagtiulsanmunadasnissbomilysinaufisanadnin 1 Wau lasindonsvaslsaneinag

ldrmuaszaunisldvimadasdudwivengu AV asdalud

- SEAUMIMUINITAINE 99.90% dmiunlungu AV Aliderialaldnaunnle asan

guna bl samsiaiaduuinawnule asnnlsaneiuiadslddasnisldionmaniiie

& o o v a ' d“VLq, a
NIIVINLLAR ﬁldﬂ’mummumi%um’ﬁ"uadmmﬂuu 'Jgﬂ“ﬂﬁ;@

- SEAUMIMUINNTAINE 99.00% éﬂu%’um’luﬂém AV NHgriadusniInnaunwle uas

& o o o \ a a o) un £, , o o 0
Lﬂ_]uﬂqluufyqjﬂﬁlﬂﬂﬂuﬁﬁfﬁ’]@ L%aﬂﬁnﬂaﬂi’ﬂaﬂﬁ@]qﬂ“] W% Urenusdad 171719017 Iﬂidﬂ'ﬁ

. v . . o e . vn S .
Uszriugunw azdasldonluinfomanuisn@rinnu nindasnslsantldaaunsaldmlu

oA v o a A e ' & L B o A
ﬂ@mus] VL@‘I AIBBAINUNIIVIALLARUEILARTIN E\llﬂ’lilvl’llﬁ’]lﬂiﬂl,ﬂﬂEluvlﬂlﬁﬂ']ﬂﬂ%luﬂﬂﬂty“ﬁ

PMANUAITIA | Bimuaszaunsliuimanguuiauiisessesnildamananaunule

01518

Thai VCML

35



- aunIWUIMIaue 98.00% dmiumlungy AV finsiiadumunsalinaunuled uaz
lildagludnfomanuiend fesangihonazldolunguiifanubengugamnlaion
U dl v a dl £ o ' =1 L™ = GJ 1 a ; 1
dasmsmansndoululdosfiaduld (litazeguanwioludndnanuvend) auagnu
WnErnILazANNdaInIgila AInUIINsTAUNITIRUTNsEnTendssiandunna i e
T190%
fwiuguriananudesnlianunlslwg ;ﬁ%ﬂvlﬁtﬂuizﬁumﬂﬁu’%mﬂﬁaﬂaaﬁuﬁslﬁl,ﬁﬂmi
YIALARKEN
2 o v ° s o A oA a a A va A
dRapldinsdnesanumasimeiwduszozon 1 O ieSsnifisuulooy jiGa3wes
Tsawsnuna(Min-Max)uazulounefidids Idiiaualuiada 4.1 nngiuaziinsasasaumasads dawui
USinaennsaadinioyinnunietasningadides) 3Yin1IneTasnini wazas laTUE19a9aNNYinns
F9T8 L I%(3282178130) uaﬂmﬂﬁlumimmaaummﬂé’dﬁﬁwudﬂﬁmﬂmLmam:ﬁwmiﬁuﬁnﬁm&avﬁ
& U = va e YV o o (4 = a . d;ﬁl 1
warmunadudayasel §3duldvinsdaeseniunisal 30 veu wenToufisuariziaszning
o o Py 4 ae ade o o g a ~ o, a A
wlowedadunvulouefivam Saliariziamainasing 9 aai fe 1) SSanmeaieddaiulasiado
2) S1naNIninmIssesndetlasiady 3) Sumwinnnaunanendetllasiads waz 4) USumenfive
A A
waaudallauaqy
namadipufisuulouedagdunuulmsiwamwluad 2 woh sulwgulousivaui
v |a o, a i o & Ao < & ' a A a
T¥dSuenasnssdainlasiadunazdiuinasinviinisssgasndatlasiafeanss GIa101I0aaUSumeN
V) A ' ' A & 2 A & ' o
asnasdaiulasiaioain 18,006.17 wihe nda 15558.18 Wi niaAailu 13.60% Tedaiduyacnld
759,708.14 LN KAz aNsIWINATINTINMIRITasndalllaswadyle 15 Tiaanen 16 vie danabiUIunm
Nundasninazaltinelunisdisessnninaianas laysn MERN2I- mmsnam‘gjaﬂ'wmﬂé’ﬂﬁmﬂﬁq@
263,065.39 UM 78389817881 ALBK-1- 8ANAA1AIATI LA 154,585.27 LM Uaz 81 INVZ-- §1aNI086
Fuwmasiiinisigendedlanaisldunign fa 36.28% faudiuSinmanssdaiulasaivves
21 GAMR1I-, HEMF2I-, SDTT1I- az VIAGIT- 2z lildaaas uddruinasinvinnisssdasidotilaosady
AARININNINTaLa: 5 aadwiniununaunanedel lasads lduinnindesa: 77 uaraalSunmenune
uwaaulasiadodatlldninnirfesaz 90 asdayaluansn 3
A o o A A A a A A A
A9 3 wReISIIRIuNTIauaauedalllagaduuazUSinmenNuauaaudall lasiaiy naan
mMIAnEINLIBla U BN ENNNTafdwIRI RN auaanendell lasiafsuazan S menNaauaank
datlle lauaunsnaan1sa1aunauwadsn ALPN-I-, COTL-- waz GAMR1I- ¢ vinldlsewenuiasnansa
Wu%mi;jﬂaﬂ"L@TmﬂndwLﬁmm:ddmlﬁéﬂaﬂﬁmml,%aﬁ'ﬂﬂsdwmmaLm:ﬁ'mﬂmuﬁawa’lwaa;jﬂazJ

% a o a & o
luﬂﬁilﬁﬂiﬂﬂiﬂﬂlidwSJ'T]J'W&]LWSJ‘U%@’JEI




= = a o ade a o . w = o € 4o [y ey .=' '
AN 2: ﬂ’]iLﬂiEllJW]EJLIﬂ‘H‘WD’Jﬂﬂi&l’]mﬂ’]ﬂdﬂad@ﬂ’l%I@ﬁLﬂﬂEI LLNtﬁ]’]u’J%ﬂid“{lﬂ’m’ﬁﬁﬂ‘ﬂﬂEI’]@]E?JIG]UL%N&I?tV\TN

wlonnoihydunvulonsivam

9 Samenasassaiulagaie wmaSefiTnmsdetamdeilag
ABRTIN , 4
(Bhag) 1Rag (A39)
wlowng | wlovedl | aw gaﬁ:mmmu wlewng | wlovedl | aaw
o fogiin WMWY | HANAT(%) vraana fa9iin WMWY | HANGI9(%)
(V)

ALBK-- 1,197.43|  1,083.48 -9.52 -154,585.27 15.13 12.87 -14.94
ALPN-I- 166.88 156.84 -6.02 -36,131.43 16.87 15.83 6.16
BERF-X- 8,204.19 6,937.82 -15.44 -45,589.15 17.73 12.37 -30.23
COTL-I- 334.60 316.02 -5.55 -6,616.50 15.27 13.93 -8.78
DFRL-I- 2,228.82| 1,918.34 -13.93 -68,617.17 14.97 13.27 -11.36
GAMR1I- 219.89 231.22 5.15 137,817.11 16.20 15.10 -6.79
HEMF2I- 155.84 169.55 8.80 68,420.38 16.87 14.03 -16.83
INVZ-I- 397.36 324.07 -18.44 -120,938.20 19.10 12.17 -36.28
LOSV-I- 1,569.13|  1,298.11 17.27 -108,408.07 17.00 11.87 -30.18
MERN2I- 1,065.64 887.17 -16.75 -263,065.39 17.83 12.80 -28.21
NEXM-I- 603.00 536.21 -11.08 -26,647.88 16.87 12.37 -26.67
SDTT1I- 390.70 391.82 0.29 837.12 16.43 14.60 -11.14
TIEN-I- 519.06 443,54 -14.55 -54,750.74 14.87 13.07 -12.10
VFEN-I- 78.57 71.49 -9.01 -47,926.04 16.43 16.50 0.43
VIAG-T- 567.84 471.67 -16.94 -40,775.36 13.47 11.10 -17.59
VIAG1T- 307.22 320.83 4.43 7,268.45 11.47 10.80 -5.84
RRTY 18,006.17 | 15,558.18 -13.60 -759,708.14 - - -

01518

Thai VCML

37



A = a o ade o o A A A ~ A A A '
a3eN 3 mMalSpuifeudaiaia Suwawiunauasuedellasady wazUSumennrauaaudellasiady szrdng
ulonsifgdunuslomnefinamw

o et Suwminiizauaansdeilasaiy | Uamenfsauaandeilaoais
ABWBIN 3 \
() (W)
wlavng | wlauned ANMal wloung | wlaued AN mnuma
o foqiin Ay | uanda%) | agtin AW | LANA19(%)
ALBK-I- 0 0 - 0 0 - WA
ALPN-I- 0.13 0 -100.00 0.77 0 -100.00 BIaN
BERF-X- 0 0 - 0 0 - W@
COTL-I- 0.2 0 -100.00 4.1 0 -100.00 089
DFRL-I- 0 0 - 0 0 - WA
GAMR1I- 1.23 0 -100.00 11.57 0 -100.00 AR
HEMF2lI- 3 0.07 -97.67 225 0.33 -98.53 NN
INVZ-I- 0 0 - 0 0 - WA
LOSV-I- 0 0 - 0 0 - WA
MERN2I- 0 0 - 0 0 - WA
NEXM-I- 0 0 - 0 0 - W@
SDTT1I- 0.4 0.03 -92.50 6.13 0.6 -90.21 GREN
TIEN-I- 0 0 - 0 0 - WA
VFEN-I- 0 0 - 0 0 - WA
VIAG-T- 0 0 - 0 0 - W@
VIAG1T- 25 0.57 -77.20 25.87 1.67 -93.54 8089

LRI miapluansef 3 iunafisuiiasannsiaesaoumsaivsenaiiamsnauaanst et laiinnsunauaan
11 Wavhamdnadsduan 30 assvhlidayanldidunafon

5. asdwan1sdnm

‘Luam‘i%’mﬁﬂﬁﬁﬂmgﬂLmummﬁaamﬂ%mLLa:ﬁ'@um@'“hLmumaﬂﬁmﬂﬂﬁm‘?@%ﬂﬁ%’umﬁ@msm
asaaslunga AV s‘ﬁalﬂumyam;ﬁaLLazﬁmwéwﬁ"ﬁymﬂﬁa%ﬁmjﬂw‘lﬂiawmma?gmm@lmjtmmﬁa
mﬂmﬁLﬂﬂ:ﬁgﬂLLuumwﬁmmﬂ’Emwudwﬁmvﬁmﬂ“ﬁﬁ@ﬁvlsj"lﬁﬁmnwmmu,uuﬂﬂa wazdlonueriia
Auualiiw mnﬂf’ugﬁ%’ﬂﬁﬁwmiwmnitﬁuﬂ:ﬁ'@ummié‘aLmumaﬂzﬁ@lma@ﬂumsﬁwmmg@%’ﬁ?a
USun e saade LLati:ﬁummﬂé“agaq@ﬁmm:aumwﬂﬂmﬂﬁ;ﬁ%ﬂﬂ%aua ansldd3auifioy
wlpsfinaueiuwlounsvadlseunafilfuialudegiudniunsdsfonngu AV wamsfinm
wudnlguisfitiiieneiiaunsnanlsuimenainas zvi\'maiﬁa@ﬁunuhmiu‘%mﬁ@mimmﬂﬁwao
Tsswenwna wenanitdssansaaamsuaunanenle Tasulouediiiauasinsnand3inmensnssde
Sulazaiofouas 13.60 %aﬁmﬂugamﬂi:mm 750,708.14 1M wazaaswIwiufinnauaanglagiaiy
wsstSinmeninauaaudellasiads e ;ﬁ%’ﬂﬁi’d’hNamiﬁﬂma%ﬁa:Lﬂuﬂi:Tﬂ%ﬁ@iaIsawmmmm:

WuwwinsluiamwulauisnisuSuisaanisoiainaddaly




naaAnIsNlIEnI6E

mu’ﬁyﬁvlﬁunuaﬁuwumné’nﬁmmn DINUFHUIUUMMITLNUUM AN &N Muladzdng

wazlggunuiszdnd 2552

UIIININ

(1]

(2]

(3]

[4]

(3]

[6]

(7]

(8]

(9]

(10]

(1]

NUATWN FNENMUGNA, ARw nusaliad uaz anInnunl @RI 2547 n39anslsglniw
uazladafind. nyanwamuas: dinfurinaduuansa-Sa.

Fopdd quATauysol. 2550. NIINAWITTLUNITIANINAAAIARIEIMILARILINDINTWAINA.
naIulBUNBUAZUAY NINFIMAILITI NOITWEINIA. NTINNARIUAT.

Ay Jysdud,  gwdld Usznaudi, widl @3azena. 2003. M1IIANISIBAMAAIARIVDY
Woslfidmsndsyasn anzndsaans a1 Ineraegaelnal. Thai J. Pharm. Sci. 27(3-4),
139-148.

AIWWITMH NITTYTY uazAme. 2551, 3195189 watuaaysal TasIn1s39auasnmuInis
Jamsladadnduazldaunmuanuvulngasmnssaninie: lssneruia. gudnissanislad
FANT AMAAINTINANFAT WANINLNAUNAAR.

flam drswant uaz s=3gasIonalede. 2553. n191sERNN19331N13 Medical Data Standard Expo
309 MAaMsiuasiawIMuUUTBaNzaNEIMIDNMssansaase:nsaannlseneua.

NN,

WAW a80NTDEL 2549, FTLUNITINURBUAZAIVANNITHAA. Rurasen 12. NTNWURIUAT:
UNAUN 7.7

wialy fuau. 2549. M3dlazgndlaszuy ABC Twn1saiuqaisimyinsanszasanIwuing
gun e avInazigeelnal. miduadaruinsgIiaumimdie unineandosln.

13 T5auiadn. 2545. nstfindszAnEninaasnisuinisassimaien NRNIBLNABNIIN
Tsonzunagassail. Nonunsanmdymiasuimgsimdada  a12713u3nIita
VAN URIENTATW.

angamnnITIuAIlIznglng.  MIU3NIIABAIAIARY (Inventory Management).  1Asdn13
mﬂlﬁﬂsaummiauﬁai:ijmﬂi"gl,l,a:l,anmu SMEs Projects. [Online]. Available URL:
http://cms.sme.go.th/files/jun51/logistic/logistic_train/course6/course6-1.pdf. (June 2009)

Ching-Wu, Chu,Gin-Shuh Liang & Chien-Tseng Liao, 2008. Controlling inventory by combining
ABC analysis and fuzzy classification. Computers and Industrial Engineering, Volume 55, Issue
4, pages 841-851.

Wayne L. Winston, 2004. Operation Research: Applications and Algorithms. 4th edition.,
Thomson, Canada, 1418 p.

39



u,u'aﬁmmsﬂs::Lﬁuﬂszﬁm%mwvha‘[ziqﬂmmfmﬁau,'mé’au
sfmiugasmnssudilannsaiing
A Concept of Green Supply Chain Performance Evaluation

for Electronic Industry

qoA3 Awass, efmn lanuwes, Sy entunuy
miam'}u%ﬁ’fﬂmﬁmn'ﬁmﬂﬁqﬂmuua:3mniiu
MATIAINTINGATINNT ANEIAINTINAIEAT aInendededina
auuvsui Muagnw duneidny Jandadealvs 50200
Tns 0-5394-4125 In3815 0-5394-4185 E-mail *sooka__7@hotmail.com

onsens.

Thai VCML

@ INSothaindvalng a
mumsdmmslsacur
Ialavannd

01518

@
Thai VOML

ﬁ,mﬁmd Thai VCML

41



u,mﬁﬂmiﬂsuﬁuﬂssaﬂ%mwﬁwfsﬁqﬂmm%aa JUIARDNFIRTY

a & a_¢
qmmvmﬁuma nnIawnd

A Concept of Green Supply Chain Performance Evaluation for
Electronic Industry

an

a o * = g >

dues el , afr1a lanwag, SYYMNN DIUUNU
m’nmm‘iﬁ‘i’ﬂmiﬁ?’mﬂwsmﬂsﬁqﬂmw,m:’imﬂim

MAITIAINTINGATINNNT AL AINTINANFAT UM INEA BT Bl

auwiouid duaginw dnaiiiad JanTand alna 50200

N3 0-5394-4125 Tn3513 0-5394-4185 E-mail sooka_7@hotmail.com

UNANED

aqmmvxﬂﬁu5Lﬁﬂmaﬁﬂ&ﬂugﬂm%nimﬁﬁyjamnﬁdaaamﬂua”um”u%ﬁamaaﬂszmﬂ"l,m Y
ﬁmmmn‘luﬂs:mmm:ﬁmmr;Tumumnmsﬂs:mmmeunmhy MmlAnrsdfiunanuetasdnslal
fUszdninaw uazdwanznudiudgamnnIsuduiifslaisi nuﬁ'sﬁwl%:uuﬁaﬂsﬁqﬂmu
gammnranidndufinnuisudenuindu Ssfianuindulunvzdudsz@ninmiielsgnu
Watindszannwlinuesdns wund swanfauazinlivasesdnslunefid uszysmninsasvas
fanadanfifaudrandunumadydemaduiudiadwiriuve s ilanass aniunuwidpduid
Tagdszmadii avhianauwifalunisdezidudszininniialggUniuided suaradandiniy
aqmm%nisuﬁl,ﬁnmaﬁﬂa’ I@mﬁ‘mmmmmtmﬁmaaLmmﬁ’maaa”waSamsﬁnﬁmmmﬂfﬁqﬂmu
(SCOR Model) LLa:miﬁ'@mmNIeﬁqﬂmm%aﬁal,ncﬂé”au (Green Supply Chain Management) %7
yImihwin lasriinmifsteayannminuniwisiantsy Nuitbusziaiasdedadsz@ntaiwluy
wilggumudifinatss  uazwafiladetadbfilinadedsz@nniwalgadniuns 5 Uszidunan
ldun nMIiadedant nIAe n1Inszansfudn ladsdnddeautes uazanuidudasdafiwiasan
uaz 28 Yadndan uvisumanaitldiisuaumimalumanlszgndldnugasmnasndidnnsefing

o o

ad1an: uwifa; Ussinsnawiislsadni wasldgumuisianadon; gaswny

SlannIanng. meﬁaaaéﬁaSaﬂﬁﬁnﬁumum\%ﬁ@mu

01518

Thai VCML

43



Abstract

Electronic industry is the most value of Thailand export. In domestic industry
has a large number of manufactures and has unstable coordination from every section.
This cause contributes low performance in operating organization and effects to
upstream industry to downstream industry. It makes complicated operation in the
system of supply chain industry. So, the estimating of supply chain efficiency to raise
it is necessary, leads to good products and yield and integrates the environment that is
directly significant with living of human being. The purpose of this research is to
present the concept to estimate the green supply chain performance for electronic
industry which is developed from integrating between SCOR Model and Green
Supply Chain Management. The method is to gather the data from the reviewed
literatures, researches and the involving supply chain performance measurement. The
achievement is factors those influence to the performance of supply chain in 5 main
factors, namely procurement, production, distribution, reverse logistics and the eco-
environment and 28 sub-factors. Moreover, this content presents the way to apply
with electronic industry.

Keyword: concept; supply chain performance; green supply chain; electronic
industry; SCOR model
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a a o a A v . a ' 1 1 Qs 1A a o a o a
ndnuiTeiifisadasnumadszduiilggdniuainie  wddslafouidsladimadszndu

UssinsnwiislggUnmudmivgamnnssudidnnsefindludszndlng foildifauuidaluns




ﬂi:Lﬁuﬂsxaﬂ%mwﬁwifﬁqﬂmuém%‘uq@a’mnssuﬁl,ﬁnmaﬁnﬁu LLRZLL%’]GWTBJ&ZTH’IEHENWT]’I?
A a k3 U =1 U A A o s Qs Qo
L309289RIIARDNLTINN maammsaaumaﬂmummau‘la‘luﬂ’aguu

2. wsasilafiiizadasnunisdszidindsz@nsnmialdaUniu uazdswinaaa
mydszduinlggdniuiuiiiniaadads guinune lid1azidu Balance Scorecard (BSC),
meﬁ’maaé”wSami@i%ﬁumum\ﬂ%qﬂmu (SCOR Model), SCM Logistics Scorecard (LSC), Quick
Scan uaziaiasdefifivadasnuniammvilsgUmuididmnedeniiisadasiuuwafail iou Life
Cycle Assessment (LCA), Streamline Life Cycle Assessment (SLCA), m{‘l.lauvﬂ@ﬂ?u (Carbon
Footprint) tJudu Fa1a3098 013nua lavinmsdnsannauwiduinuaia9it
2.1. Lcﬁaaﬁaﬁmmﬁlﬁmiﬂaﬂ”umsﬂs:Lﬁuﬂi:ﬁﬂﬁmWﬁNMgﬂmu(Performance

Measurement)

musafiudszinfawiaslsgdmuiis lefinsld SCOR Model $agnasialas SCC (Supply

Chain Council) uazia3asflaitlamivagumaiauazlnfinszuonsiadsininwslsguniu
lan
o wifinasguvasyuuaailsgunu
o  muhianearlsznaualunsay “Scorecard” FRTUMINAUNUTZRNT NN
o ulunszuIuMIAseaadaInwuaz lduAMTh A mvinan
o ihliaaninuIoufisudwaamnnasald
$3 SCOR Model flaifufiugiudmiunmiadszinsnmvnlsaUnudslulagdu (Akyuz
and Erkan, 2009) 8n713 SCOR Model ﬁ'ﬂLﬂum?aaﬁa‘ﬁﬁaussnmwgﬂumsﬂiuﬁuﬂs:ﬁﬂﬁmwma
159U u (Yaibuathet et al., 2003) 49 SCOR Model 13znaudIs 5 NIzUIUMT Lald MINIUNL
(plan) M330T03 AN (Source) MIWAN (Make) NINTENUF WA (Distribution) WAZNMTERIRFUAINAL A
(Return) lawflanuddnaa9n3@ Wdlandsn (2549) levimsise FoamswazUuuumsl szl
susInuziwlgglmusasgasmnytnayuduaziaiaslzavlwaadmiadoslniwazdmu $ola
wiaadafiunyszandld uazda891u39b209 Gunasekaran et al. (2004) filTiaSasfdafiinausinuziag
Ifﬁaqﬂ‘mu Tasd a7 @ Tawn (1) MTIUHY (2) MITATETANT (3) NMINAN (4) NIINTZNLFWAT T4
ldmaumulydsuinrudazasdnsifodumanszdulivendsifionuaulannd sdu uazvinld
lduGenagns inadia  waznszuawnaiuvasudszdwldadununzan  uazwidnad
Angerhofer and Angelides (2006) NLTWA% "lé’ﬁwm%"mLﬁmﬁ"ugﬂLLUULm:i:uumﬁmmmm
daniunahaunanusesiilggdniu lasluunodaesdwindiee v daniwafiddnyuas
wanzandemyiaanIausiilgglnu Siasdlszneviidran ldun diawldauis malulad
milginalulad szavvasawiiniie nagninegsia waznszwIun1Iviinm Mnawidoinanil
wuiaIasiia SCOR Model Imabwnlflumalsndudsziniawilsgumuuszdaduiniasila
Alausrnuzgelunalandu
BsC udniaTasdanilalumsdszdudszantainvasasdns laad Michalska (2005) 'leavin
nwispilfiaiasfoftlunirdszidudssdniamlunszurunmanaluladnafonluawninues

IﬂLLauﬁmnqw aaﬁunuqmmw ‘l?i’m%aa s BSC NI 4 BRI %ufo N19I% NMIAAA N3
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ANAUINH URSANTANRIU LLa:wu'j'lLﬂ%aaﬁaﬁmmmﬂiuﬁuﬂaqﬂf"ﬂaaaaﬁnﬂﬁﬁn@hzl FININWIL
289 Bhagwat and Sharma (2007) lavhauiduitesmyiasursnuzwalsgunmuleslsiaiasiie BSC
k2 aa € o a Qs a s ' D ada
wazldlauaunanafidd szlomidwiunsdauazmalszilunamssanisviaalsgniuluisisuea
figadmiunnayuuesssia lagldd19810siEaana1uiduvae Gunasekaran et al. (2004) uazeadl
WILVI Wiersma (2009) "Lﬁﬁﬂmﬁﬁ]”mﬁamqﬂﬂimaﬁmmmﬂ“ﬁ BSC lag¥insiAusiuTiu
Tayannioduinig wuitmsld BSC ﬁﬁ;mﬂs:mﬁtﬁa (1) miaagula Iumsmuqmmzﬁ'@]msﬁu
Tayalwaig (2) MmIivszauau szuiunmadszifiunanmIsinisbesuazaananudoyalnaig uaz (3)
MIATIRBUALLAKLES MUz dunsusnis nnuidefiifendasnuiaieslia BSC Anuin

A A AA a a a ' ' o a (3 a
uieTesdafifenuauaalumalsdulsziniamwiasldgumudmivesdnigio
) o a 1 U v a a a o k3 a a a '
wamaduiiuanuluinlggunuliddszansamdanudndudessniulsz@nininvag
lgguUnmu 49 Lsc iudniaiesdenihfiltlunsszidudsz@ninwiaslgadnu Sadnuisbves
Yaibuathet et al. (2007) ldviiuidpiSasszAnFnwlunsdufinauvaalsgniu uszladnfd
BnEwa demIALaeATNTG ﬁﬁ;mjmmU'lumiﬁwswmsﬂsz?m%mwmsﬁwLﬁumu uaz Ya9unid
dnonw Salguszlomiann Lsc lun1sdsaiduanias §mMIUUSBNALNI0 LSC azuibu 4 arw laun
NagNTUBILTEN N131UKK waza MmN InlumIUfudeu UszanSnwlaiadng uaznsls T
WNUTIY wazITWIIBVEI Kauremaa et al. (2007) lalgiaSasdadilSouiinuusunlufuuauany
a L a 3 > > 6 a a a =3 a e a A s
duu lawld LsC Fiamzdianudunusiudsz@niamnienade minmsdnsanuidpffiony
A =) 1 =) =) a a a a a 1 D s 1
w3asiia LSC wudnasesdafliminznunadsndiudsz@ninminlggdmuluszaudszimauinni
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A e oA A A A a =] o ' ' o A . =
uananildidiaiasiiednrfianilsGelslunsdanisvaalggniuiude Quick Scan @9
am%ﬁ'ﬂﬂuaaqaﬁ‘m (2552) levinauddpisesn1sdsu ﬂgaﬂs:ﬁw%mwmi@‘hLﬁumsﬁmm\ﬂ&ﬁqﬂ %
o &R A o 6 A a a 6 s ] D a
vaslsaruamndad Saddagdszaadiiomlsaiin Sienzdnsdemavisldgdniuuasianssuns
eﬁWLﬁuawumaaIiddﬂummsé’mfI@ﬂﬁ”m"mﬁu‘ﬂ”agaé‘ummﬁﬁwLLmﬁ(ﬂ Quick Scan WazAAYUUY
ﬂsuﬁuﬂszz’?ﬂ%mwms@i’wLﬁumﬂmUﬂi:qﬂﬁumﬁ(ﬂ SCOR Model Lm:ﬁﬁmﬁmﬁ:ﬁmUms@lmﬂ'w
WaszyNanasufiiuyad ﬁaﬂisuﬁvlmﬁuyja@h Lm&ﬁﬁmﬁuﬁ"l,ajLﬁugjﬂ@hm’lﬁi’uﬂu PMNMIANEN
aw a ' A A . & @ o ¢ A o
nwidbfinudnaiasiie Quick Scan lFlumaAudayannmssunmusalidedszlonilunisviing
ﬂi:Lﬁuﬂizﬁﬂ%mwﬁwifﬁqﬂmu
a €A o o @ ) . A A T
NIILAINERLTINQUTY (Analytic Hierarchy Process: AHP) iuias asdlandlafiltlunms
ﬂi:Lﬁuﬂi:ﬁﬂ%mwmﬂeﬁqﬂmu F9091u538v09 Chan  (2003) levineruidnisaanisdsadn
UszinSnwinlgguniu nsld AHP lumsiSeuifisudiazg vldihodenisszyanuddnyues
ANMNUANG NIz U IRN TN LLa:ﬁmiﬂi:qnﬂ%ﬁuiﬁmuqmm%mw5Lﬁnmﬂﬁné FIWuin
AHP Lﬂum%aaﬁaﬁ%”’hmw:ﬁﬁagmﬂuﬁm”uﬁ f'ﬁwzﬁﬁmﬁﬂluﬂ’mﬁanﬁmauﬁﬁﬁq@ LRZENNITE
ihanszgndlglumasafudsziniawiaslggnmld
fa e e a A “a o - - =
nMINUMwITIBNINiigdainunsasfafuguiiiisadaslumsdsadudszfnsamw
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2.2. \n3nsdaifipanunisdaninislselnwdafiniadey (Green Supply Chain
Management

mﬁ@msﬁaﬂéﬁqﬂmur’fmﬁamﬂﬁam WHNIUITNIITANITAIURILIAR BN IINNU NI TUI AT
wWislsgumuii saanansznudufanadaufiifanaianusinaoaisasuianmat wazduninislu
mildniwennsuaznaiwliianas Usznoudas 6 dau laun mydadedanindanandeiiidu
fiasdafuaanon (Green Procurement) MitaRautny Ta1iunIorus TanAu wian mai laodidunu
wazmIUsasmeiTaunszaniasnga (Green Logistics) MIsanLUUNAAN LS9 hiae inudasee
fauradantdgTiaaun1TaanuuuNiaA T (Green Design) mindadioinalulafszaia lasajsls
Tadmandalddudnanfauiaiindszdniawuazanumunanlunaviilsuazsanansznuda
fsuandaw (Green Manufacturing) nslEuianmaivasifuslna SsnAan meifildiumyssnuunundu
atv@uazdinisldadhamunzanfzdaaddenine co, egludiuimiianamanily  (Green
Consumption) MIMeNTBINFAAMFNALNNT LoLAs TanFanmaiidasnatsivzaiisnnuginn
#amarindauazn1Is LA (Green Recycling) (TuHa, 2009)

msUsafinigananidudniaded anilfildUsadwipansd i avesnfan maimnansznuan
fauaadan Thomas and Weinberg (1999) nanaifgymilandauludasuiu sanadadnngnisal
TIWMANMNL G 1T1 HUNTA MIMABTULTIIING NATBITININATANNNAGUNFIANTNT
sanuuuazFesTImIianTalisuysanmiduianedendiluszuuiian1seenuuunszuawms
Fafianyiufidndafisnseanuuuiiefouiaden  @rlamadszfiuipinenvazgnibanld e
ﬂs:qnﬁlﬁﬁuns:mumw?awﬁ@]ﬁmsﬁ UAT INAFAN (2545) levimsfinsinisdssiliniginidia
gmsuasdnsluanmamiie Sanuinlesdmlngosdnssliiinsinsyszluiginsdiamwizana
Ay aldhegs waznedifoamglumsimadsduipindia laviinmsdnsaaudsfiswa
nIENUEImEILIasaN T asanstinnud eyt duiiaswohaandes ssnissansvaade  lesu
anuddgududuuInduauadfa aulsau g 15U Tarinuagndn inaanian uazdwauaude
miUsasvanfugusnnmea duduaudaands mildianduuazniwenssrnn @ nsddesiuiog
wnasttn mIUuidonludn uazdywifuasevvesiosfinanday wasinnsUsadwipginidia
HAariuaiedn9978 (Streamlined Life Cycle Assessment; SLCA) fitiutioyalFagmnin :nmsdnm
NuITpAmaiinud UssduiSesasfawaseuduisosiany wsziasasila SLCA Amwuisaltlums
rzfinipgindinnamianusiinnuisnansznuauiinasay

TwSasmyiaUSummsiveufidudnuusfenibihaunlslugasmnysy iWetedfiadIanm
MTUBUVBINANA W3 0 9AnITla Usasaanundendan myinie g wazmsiaUSuimansuaudiidu
dundslunineusuaianudaimzasgnifidesnisnianusinidanuduiiasdedsuiaden uaz
mnasfnTlaaunTarinnIaads i mensusuiininsanuldluudaz dfessnafdoasfnshulas ns
TavTunmesvaniiiondnagnei auaunalTuged :Muiduwes Johnson (2009) lavineuidy
Fosmudisnifisumiveudadfusnihimsiulasldmuduuacianedn laofiddangdszasdlu
mssarufaudaliuilnauazauimuanlouiosvy naseuauudgwindanisiinmédni
Wandedladoy  uazifeusaslwiduiisdvaiadiu gavhowuhdufnd wdesdTunm
mivaulasenlodeanuminnirianeduiis s wh mnnuidnfesmiveunaiuiidaduiniesdie
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Abstract

Thai automotive Industry is a large and importance for Thai economics. The
study of automotive supply chain found that many risk factors in supply chain
uncertainty that affect the company on time and leading to increased operational costs.
So, risk analysis under supply chain uncertainty is necessary.

This paper reviews the literature to identify essential risk variables associated
with supply chain in the automotive industry. Total of 44 risk variables were
identified through literature and develops a framework from 9 activities in value chain
and 5 different sources of uncertainty: supply, production, control systems, demand
and environment. The results from using factor analysis approach suggests that 37 risk
sub-factors could be grouped into 11 distinct risk factors and their relative importance
in influencing the risk in Thai automotive industry. The most critical risk in order of
factor score suggests that quality factor be viewed as the most important risk factor.

Keywords: Factor analysis; Risk; Uncertainty; Supply chain; Automotive industry
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aud Inas1uan 152 718 laplaTuuuusauaunauanan 37 1o Ao 24.34%

a '3 a o
4. MNATILRRANITANEIIVY
a I3 @ o A a & & . o A o o
MM AN lnatanIIenziasflsznay (Factor Analysis) Il TiNaaad 1 uInLazI@
naduvasdaulslng lwdasdulddmaliensddidudsz@ntasouuna dduinfanauwusiiosau
uazd1 KMO (Kaiser-Meyer-Olkin) ﬁ'ﬁaLﬂummﬂﬁﬂmmmm:amm:mmﬁ'uﬁuﬁmaw”ayla WANIY
JanzEnunagulseantasenuia Ja1N1nnd1 0.7 FfKMO Hd1winnin 0.5 LLaxﬂTam”qu‘aﬁ

ANNFNNWTN me'jﬁayjaﬁmm wnnzauzltinafiianaesiesdsznay
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= ' @ Ao ' a
AN 2: UaaIA eIl BTRl mmammmmluqmm%nsm EJ’]%EJ%G]WL‘Y]U

. . dwilsydmSaseuuna | Variance Factor
avdisznay iy KMO Factor Score
(Cronbach's O) explained (%) Loading
MuiAnhy 0.671 0.712 67.571
asfusznevit 1 |anwsinFeiovasdadisoy 38.509 4.477
anuiidatianastaya 0.851
amnwianauangsmay 0.832
NI AR AnAL 0.606
asdusznovit 2 | msdedadngdL 29.063 3.535
nanhlunsdsdadaniv 0.854
NIRRT AYAY 0.743
AIWNIZUIMMINAR 0.621 0.736 72.907
asdilsznavit 3 [inaluladuazniswan 34.041 3.548
maudfpuulaunafindmiunmmea 0.893
nadguutaana lulagninda 0.862
dszdmEn s aIesIng 0.743
anunSenvaifaeunsolildlunsuda 0.556
aflszneuil 4 |msrvurwiig sn1swan 24,537 4.218
anubanguluntonia 0.885
awmansalunsuda 0.817
sruunswadildlulssnm 0.613
asfsznaudl 5 @mﬂqwﬂaqﬁuaﬁ 14.329 5.551
NMINILANIIATT NV DIFUATTIHED 0.915
AN ITUVA VAN 0.821 0.879 62.613
aadUsznauit 6 | szuuuazn1so amslulsean 62.613 3.758
nafiagianslulssnu 0.860
ANTWNINTIIUDBILTE N 0.857
ﬁﬂ'\wu')ﬂé’ﬂmluﬂ'ﬁﬁ'\ﬂ'\% 0.820
aaanslulssem 0.751
FLUURITULNA 0.749
sruummamlnalulssnu 0.697
AUANNADINT 0.733 0.879 63.081
asdvsznovit 7 | maFsnudasanadasmsuasgnai 33.622 3.579
nSpuulssderimuasesgndn 0.826
anuindaiiavasdayaangndn 0.791
anudamdmauiantgunasgnd 0.785
mMadfpuulanamdenisaunaiudi 0.593
asfiszneil 8 |msnauanssddsFovesgna 29.459 3.551
madfouulasaaii 0.861
nmfouulaeddien asgnda 0.738
nLfududddarasanan 0.653
AUFININFNM YN 0.708 0.859 69.402
osdsznauit 9 |ulnsuaziassgmans 26.441 3.832
ngvany ulbng uasterimuau iy 0.788
ANWLATEFND 0.770
dunuy aagu 0.718
NIt MNINGR 0.717
NI 0.616
assitlsznauii 10| mszrathsumsnan 21.745 3.495
ssummnulnalufiangamnnasu 0.849
AANTBNBIVTIYN UK 0.720
APRTAMITIINTIR 0.698
asfdszneuil 11| lada@nduaznisouds 21.217 2.634
TN AINVUEIRUA 0.887
Jymamladadng 0.803
mIian1shy Maiasn Ny 0.630




NNMTIATeRedlsznau lagn13iiasnzen Eigen value = 1uazén Factor Loading = 0.5
Lﬁaﬁﬂ’liﬂyuLLﬂuLLUU Varimax awnIndangauvasandifilanu surnsuw i luasdlsznandsinu
& SavilsimgUifdoilnadannuiFsslugammnsusuoud inoldvnivue 11 1238 Gadsznavdae
37 62Ul A9a15797 2

4.1. MWIANAY

duwiagduaanniadiudsliegluasddaznaulnlez Uadb da araiidafiovesdsdinay
uwazmIsifaiandu FessasfapmuinafusanuusUnuresdudyld 67.57% lasdadsana
wifedevasidwaredusld 38.51% wazladtmidafaianaveiunle 29.06%

4.2. IUNTZUIBMINE

dunszuauwnniasuIniadulsliagluesdusznaulnala s 1ad de inaluladuazms
HIA MIIURWTNRINING A wazg N WYBIF U FerismaadbmaninaBunsauulsuiuves
audsle 72.91% lastadunaluladuasnsuinesunele 34.04% U238n1519uRuAI8INTHER
afuwld 24.54% wazildbumwasiudeiusld 14.33%

4.3, dUIZULAIUAY

duzuumuguaanniaaulslvagluasddsznoulnald 1 Fadn fa szuvuszmatanslu
139979 Feraanunsaasuisanulsinaasaauwlsla 62.61%
4.4, GUANUADINTT

duanudasmisaniniaaudiliaglussduznevingdla2 Fads da mafouulasnna
dasmyvesgnduazmIneusuasdIF@ Fovaigndn SeriamasfadumunsnefuisanuulsUiuyes
dusld 63.08% lasfadumudfsuudasanudasmivasgndraiunele 33.62% wazdadons
mauauaaﬁm"ﬁ%aﬂuaagnﬁw asuele 29.46%

4.5. GUFILIARDNNIBWAN

dMuFsnadaunouenmuniniadiudsliegluesdusznavlnild 3 123 do ulbuiouas
wyEgmans n1sviadateniInde uazlsfsdnduaznisauss Tsnssniasusn1snaiuisany
wsduvesaaudyla 69.40% laslassulovsusziasugaansofunsla 26.44% Jasenisna
Yagpnndeiuiuld 21.75% wsziadtladadndusemavuaeduisld 21.22%

m3fmurmenazuunaa91/298 (Factor Score) lagdsitasizieunansy virldnsuszau
anwddyamdasapildnnmatienzdesddsznay Feldgasdwamdssunisi 1

Factor Score = WaZ: +WnZo 4+ Wiz (Rum3fi 1)
Wa Wi fie Aaulszind ve9998 (Score Coefficient), Zi fia Aazunwpastaseiiudaaiin
AZUUWNNAIZ laefi i = 1,2, ., n
nnMIfwImAazUNKYeI D 3019197 2 uhaTsamnwsesFwAd A azuu
20911230170 5.55 Faiduazuuniiuniiga usasinduladeidnadannudoslugammnizueu
pud inpunfige sesnsundadadsnnuindafiavesfdinay minunwidannda uloonsuas
wEgaaaT szuuuazmITamlulaem nMudfsuudasninudainIvesgndl MineuanadfIF
TavoIgnen waluladuazmInga MIfTeiandu MIneTavenmInGa uazladaAnfuasn1TU s

Mus1ay
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5. uﬂaEﬂLLa:ﬁaLauaLLuz

nuitpflldihiauaraniTinnesdanuissnoldanaliuiueulurielesgd nuvasguia
Fusmlugasmnymeuud ing ndudsiidnadannuiioslugasmnyumuoud normae
44 gy lavimidiensdlasldimefianslianeiesdiszneu i ldaUl b fiinade anuioslu
gammnTINEUouA e laviavue 11 Tadp Gadsznaueis 37 dauds uananiudildiuauarzay
anudayvatudaz i plasdadpflinadoanudsdlugasmnisumusudinoanniiage fe Jadb
aunwiasdud Faduldpfiuiendriadudulugammnimunusudarslianuddydusudy
uIn

naanssndszne

nuddpidunanuszniniidnmeyg o wmineandoslnd uszvereuguUTMAAINAD
LLawmU’“in\”ﬂmsa”@msﬁ’;ﬂsﬁqﬂmml,az’imnsiu MAITIIFINTINIATINMT AMAMINITNARAS
wmnInmaud sslna AldduUTnsuasmsatuayudlgie

nssmw&nw

[ wwilaTy uadsiad, 2550, “dadpiiinadadunulaiadnduasiaanssngasmnysning
Nuwissadusnysalanzdmnmnmand unineaodoslng.

[2] FNARINITY n&iuqmm%ﬂimmuﬂuﬁ, 2552, “qmawmswﬁud’mmuﬁuﬁ,”
http://www.aic.or .th/blog/default.aspx?id=7&t= [10 n3NH)1Ax 2553].

[3] amﬂmqmmﬁﬂiiumuﬂmﬂmﬂ néuqmmﬂﬂﬁumuﬂuﬁ anﬁqmmﬁnﬁmmdﬂizmﬂﬂLl,
2552, “ﬂayjmﬁmmmswﬁmnuum"luﬂi:mﬂ"lmu"
http://www.thaiauto.or.th/statistic/statistic.asp [14 Juwau 2553].
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Tadussiannesivigandodszaudywiifmdsinunsimsdanmslggdniunisresing
(Construction Supply Chain) mu’iﬁ?ﬂﬁﬁi’@qﬂima@TLﬁawymuﬁ‘ﬁ’msﬂs:Lﬁuﬂi:ﬁﬂﬁ'mwms?ﬁ'ﬂmﬂfﬁ
qﬂmumsﬁaa{’mﬁmmyiﬁﬁﬁﬁ'\j 3w dsznaudly (1) SAduwamaIn (Quality); (2) Sdawn1g
AaUaLDY (Responsiveness); Laz (3) AAAUWANNLILAL (Reliability) Lﬁaszyﬁ@mﬁﬁ@ﬁﬁﬂﬁuﬁuqiﬁa
dasivthuasenauTienziamaiuiaiwenymandnlagldnsdidnsuesiengliuineiuaineg
udsn 3 uTEnidyadmuaenadounandwnuienfymiiniiowuazuandranuadniy 3 uTEn
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Toyarmnidunsnidiimeaaiiisdasmununslfunuseumudeiauad nImunauITINTIY
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Abstract

This research aims at developing a framework for measuring construction supply
chain performance in the house building sector. A case study of three house building
companies with different capital size, was conducted to identify supply chain issues and
the corresponding root causes of poorperformance in order to validate the assessment
framework. The following performance metrics were proposed to assess three key supply
chain performance dimensions derived from the literature: (1) Quality, (2)Responsiveness
, and (3) Reliability. The data was collected through in-depth interviews and attitudinal
questionnaires. The results indicatedthat the smallest sized company gained the lowest
score in the "Quality"dimension while ranking the highest in terms of “"Responsiveness".
Delay in delivery and uncontrollable costs were found to be the common issue amongst
the three companies

1. UN¥

gasnnitunaainduidugasnnisudayd nizguliifianisnyuid suveaiiunu
muludszme viliiAeansisnwaznmanszneneldaganivamdedaunnizaululszine agalsd
aapsfamsnesiludsanalnadszaudywmaisdszms faziuldnnmsldiunssaasowisany
ﬂ"zgmL’%‘aamia%oﬁmmaoﬁﬂﬁ'ﬂmuﬁuﬂiaa@j’uﬂﬂﬂ (RAL.) AIUATIILADUNNTIAN W.7.2552 Audidlian
fiwaw 2553 Aidafiamatpaiowfianuduedmiiuninduasiiagends udaduiluniigada 1,737
7o wu Tymdmgunwlumitesiraiwlildunesu fynimanesiisldudiade uazd g
stlumssdsnautu (Fwnnuenznisumsduatasuilag, 2551) Fafiadusznianszoaumsluls
aunu Lwﬂuﬂ’aqﬁ'uﬂ'a"l,ajﬁmsﬁﬂmﬁﬁ'ﬁ'mma:’ﬁﬁmaumsi’mﬂs:fﬁwﬁmwmaﬂfﬁqﬂmumsﬁaa{']ﬂu
Uszndlne

AITHI mmmz;ﬁ'@ﬁﬁaﬁmmﬁaamﬂa:ﬁ'@uuﬁﬁmiﬂi:Lﬁu;ﬂs:ﬁw%mwmﬁﬂmﬂfﬁqﬂmu
minasii Neszylymddyifeduiunianesii aseasniiensiaungfiuriaimesyw lasld
ﬂitﬁﬁﬂmmmu?ﬁw;ﬂﬁu‘%ms%’ua%aﬁm 3 USEN Uenauaas USENTWIALEN UIHNIWIANANT LAz
vismwalng aanasidwyadinueanzidousasdiniusuaiunfiaswmanaiuazawiadan a9
@A13197 1 Lﬁ'aﬁﬂm*’ifaﬁu,a:ﬁaﬁﬁﬂvﬂﬁ,mn@mﬂ”umaaﬁﬁ‘wQ’Lﬁu%msﬁ'&mmm@ URZLEBALKINIINT
ﬂ%’uﬂ@dmiﬂ“wLﬁmmmaamsﬁ’@mquﬂmuﬂuaagﬁﬁaﬁaﬁwﬂm WalWauTasInautnuasaia was

asnuaMudasmItasgndfizyludy gl

TN 1 Lﬂﬂ)o%ﬂ"lﬂl,ﬂd‘ll%’l@]giﬁ%’ﬂadﬁﬂﬁﬂd?%ﬁdLﬁ%N‘Eﬁﬁ%“ﬂ%’lﬂﬂa"lﬁ LR UWIAL N

AN UNINUEILETY ﬁq?ﬁ‘-ﬂ“ﬂ%’](ﬂﬂ MILAZIWIALDN

M INIIITN u'%i:i"mmmﬁﬂ ‘ u%ﬁwummnm# ‘ vasnvwalvy
FAWIWNINIU (A) <50 50 — 200 > 200
yadmuaanzidou (Sruwm) <25 25 - 100 > 100
yjaﬁﬂﬁuﬂfwﬁnﬁqi (8LN) <50 50 — 200 > 200
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2. 1ssenTIndSrian

lggUnumaniassne (Construction Supply Chain) dszneudisnasnihsnufisadaslas
andsnanmIIm1saInAneuan (Subcontract) luudazainaasnisrassie (O’Brien et al., 2002) a1n
wan1sdAnm1uas Pryke  (2009) wu’jﬂﬁigﬂmumsriaa%”wﬁqmé’nmm:mww: (Characteristics)
Usznaudls 1) msm:mm‘i’wamm%ﬂlﬂsﬁqﬂmu (Fragmentation); 2) ausuWwsLTIuzITn%
(Adversarial Relationships); 3) anwmziawizaasudazlasenis (Project Uniqueness); 4) nsuan
sanwasrzaanuuuussrhal i@ (Separation of Design and Production); 5) nsuayaudas
msiszyanan (Competitive Tendering)

Chan and Chan (2000) le5husanassanssnlugaed 1980 98 2000 wuinnsusedn
UsznFarnnssanislggdmunistessidaniii ladiafiuandraniu o1 szuza dunu qanw
anuianela iudu a9 mMeanzgaaridadumifalumaaniitmalmiivdednimwnsdanisls
aUmuminasiamuldnseussguansmaanzraslsgnunsneailulsnalng

3. 3Bn1sdnm
a v aAd @ 6 A a a a a 1 a o s U v a
ATl Tagdszsedifey ifiudsz@ninmnsuSmslogd muveswi Eniuainaiuwbe waz
Aenzilymuszamefifedunuussnivahauisuawe Sddnsddnsnssinoiude 2 u
A A = v [ = 1 o A
ndAwilTaesauia 200 mawas lasuanmsansieandn 3 &1 @it
3

A aansme lassad uasd anltlunsd i wdszdninmasslsaymumsneasslulszmalng

-

Ananwuefidaguaziidinanzaudmivneddulizaninmnstansldgumusesgia
Jumantesiuiwdnludszinalnolasmunudayannmanuniwissmunssuiiifisideasz
Tayandnd Swnumsdunsalidadn(In-depth interviews) ﬁﬂ’}mmﬂummﬁqsﬁﬁ]aé’wﬁm%’wﬁ
3.2 muwfiudsdninmasinmsuimilsgdmumsnasinmesus svruainie

ﬂi:Lﬁuﬂi:ﬁ“n%mwmaams‘u%mﬂﬂiqﬂmumiﬂ'aa%wadLwia:u?ﬁ'ﬂ I@ﬂﬁnmzﬂuuuua:
TUuAUNIE AT uazmIgunsaididngaanslassmsunumilfuuusenmadeiauad
aaulasnnuuuseuniwlu Quick Scan Audit Methodology: QSAM aszifindszansnnlud a
AMuAMNIW TANIAUMIABUAKEINHAT LaziiAmuanuuuLa 6?:1Lwﬁa:ﬂﬁa:ﬂszﬂauﬁm‘qﬂﬁmm
ton gaauuuusaumuzdadiazunudazdiniulugisnzuun 1 - 5 (1-ldiudavands, 2-daudnalsl
LABARE, 3-LAUAILLIUNANY, 4-AOUT 1A KA L, 5-LAUA8DENIE3)

3.3 myszudaniuasieneiarazasdurlunsdniniuvesusinsunesroinn

sylziaudymddgusziiensiesunafiuiailunisdufiunusasuder uien anfieszy
UywiwiifedunuiisuuTsndioiaiesiloununinseumquazna (Causal Loop Diagram) a1n

v 0

Toyafildnnmasunsaldidnuazuugeu mudaiauad

4. HAaNSANBN

4.1 ananeme 103939 wasd anitlunmsd s wdszninwveslgadnmumsneaiislulszindlng

4.1.1 quansmzvasldglmunisieaiisludsznelng
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nnnIEnmamansmzsadgamwnItuntIneseluannzaraninaudszneuluédin 5
AUANM LA 1) m'inﬁ:mmﬁmaaam%miu‘[ﬁgﬂmu (Fragmentation) 2) eannuauwwsLTauann
(Adversarial Relationship) 3) n1susndinveshsaanwuunaziadjiasu (Separation of
Production and Design) 4) anuuandnsuasudazlasinis (Project Uniqueness) uaz 5) nsuaists
domadszyaan (Competitive Tendering) amer3d9nl3iinsdunwaldadnnuinisnisuas
dazneunsdugiiedamiTaning 1 v tlaidunsduduamansmzsoigaamnisunesined
saandeinuuTunvaslindlng wuidauansnsiizeandaani sniiu auanyMeIaINIUTITUAY
maszyanen (Competitive Tendering) iilasangmansmzainaaziiaduliiagndldi5nadszya
lunmdaiRengTumumivnuniasinwes§ nTanutesiimwalng uddwiunsaaiondliuinig
Tunsaidwiagenduazlalalditmadszya wdeldiiumandszifiumanlunsneatuligné las
gnﬁw:ﬁﬂﬁulaLﬁaﬂ;ﬁummmnmmLLLLuau AMUT KA Qmmwmamaomluaﬁm (N1 ad, 2552;
dnen, 2551) agndlsnanu andAdsasdasnsuimsTusiuii e fisunoauns 691w 3113959
Lﬂuﬁﬂﬂﬁqﬁﬁﬂumﬂﬁaﬂg‘i‘ummﬂuaaﬁnﬁw(Hatush and Skitmore, 1997) a91iu n1saaTaluszay
fiwdsguld (Competitive Pricing) 3udugmansuzvasiumniiasdidudiugiudmiuniusiu
4.1.2 lassgivvaslgaUmumsneainsludsandalng

InMIFuMEHLIEEUaTtwi 3 uTEn wohlessievedldgununisiesinsvesuivn
PwanaLaza s nwusimilannw lwameAuSwmwiaid nd anuuandseanly nanfe ussn
aidnazyi i fidudTumumanludsziausasmsdaniiseguniniuazieI asileiltlunnsreadns

Tuaaziduned fTumungaeedng g Aldinde lusaedvisnawmanauszawialng azviwmiidu

o o o '

dumunaniguiasnuudduiumisifetandusulngiasuaz diasasiouazguniniiduvesauias

2,

HTUANNT T RENAN m@‘hLﬁmmﬁaa%ﬂﬁ,ﬂﬂﬂmuLmumaaq%'u LANITAE NLYINTEL

QU

4.1.3. f@dlrlunmitizdudsziniawmdamslsgdmunneaiisludsznelng
nnmiienziguansmevedlgglnin miteaiene 5 Uszns wohdadmanzauluns
ﬂsuﬁuﬂizﬁ“n%mwmaamsaﬁ"@mﬂﬁqﬂmu dsznaudan 1) daduwamniw (Quality); 2) Hddwns

o A

aauauas (Responsiveness); uaz 3) Adsuanuuiunan (Reliability) lasfiswazidoa asi
" dddwmamnw dsziiugmnwsasumonainesingaiwe ity
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Abstract

The operation evaluation of logistics and supply chain management (SCM) is
necessary in small and medium enterprises (SMEs) for planning the strategy of
organization development. To be another factor, the internet have role in business
process very much. Hence, this research project created the development of the
operation evaluation model of logistics and SCM for SMEs to be implemented on
Web-Based System

This model uses the indicator based on SMEs and divided to 2 sections. The first
section is the evaluation in logistics. There are 3 groups composed of cost, suppliers,
and delivery and customers. Thesegroups of logistics section havel4 indicators which
measure in quantity dimension. Another section, there are 3 groups which evaluate in
SCM and measure in quality dimension. The groups of SCM have 9 indicators and
consist of collaboration, coordination, and transformability. When the model had
developed, it wastested and improved. Finally, it was implemented on web-based
system.

From evaluation model, the entrepreneurs of SMEs are able to indicate the
strength and weakness of organization in logistics and SCM and to compare with
competitors for using in plan the strategy of organization development.

Keywords:web-based;evaluation; logistics; supply chain management.
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Upstream (Your Supplier)

Collaboration Coordination Transformability

-Supply Chain Strategic -Supply Chain IT-Support -Supply Chain Know-How
Alignment -Supply Chain Information -Supply Chain Skill Sharing
-Supply Chain Collaboration Availability -Supply Chain (Re-)Configuration
-Supply Chain Execution -Supply Chain Organization Flexibility

Collaboration Communication

Logistics (Your Organization)

-Logistics Administration Cost Rate  -Value-Added Rate of Lead Time

-Variance of Lead Time

1
! 1
! 1
! 1
! Inbound Logistics Process Outbound Logistics '
1
| (Supplier) (Cost) (Customer) i
! 1
! >
: -Percentage of Good Parts -Stock-Inventory Turnover -Complaint Rate 1

1
: -Supplier Reliability -WIP InventoryTurnover -Fill Rate of Customer Service Ratio :
1
1 -Complete Shipments -Work Center Efficiency -Complete Delivery :
! 1
: -Capacity Utilization -Capacity Utilization :
! 1
! 1
! 1
! 1
! 1
1

Collaboration Coordination Transformability

-Supply Chain Strategic -Supply Chain IT-Support -Supply Chain Know-How
Alignment -Supply Chain Information -Supply Chain Skill Sharing
-Supply Chain Collaboration Availability -Supply Chain (Re-)Configuration
-Supply Chain Execution -Supply Chain Organization Flexibility

Collaboration Communication

Downstream (Your Customer)

mMwi 1: &d3Uuuuuasaaisiavesuuusilin(Schonlieben, P., 2550, Kasilangam, R.G., 2541,
Hieber, R., 2545, Chopra, S., Meind|, P., 2544 3n8n, 2546, VL°HE|£J¢?I, 2550, WLazA1wIY, 2550)
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Development of PSO Algorithm for Multi-depot Vehicle Routing
Problem with multiple pick-up and delivery requests
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Abstract

The vehicle routing problem (VRP) is an important class of problems that attracts
much attention of the supply chain and logistics community. This paper focuses on the
multiple depots VRP with pickup and delivery requests with special consideration that each
location may have goods for both pickup and delivery with multiple delivery locations that
may not be the depots. This paper presents a particle swarm optimization algorithm with
multiple social learning structures (GLNPSO) for solving this practical case of multi-depot
vehicle routing problem with simultaneous pickup and delivery and time window. The
algorithm is based on GLNPSO with the new decoding procedure for this specific problem
class. Computational experiments are carried out using the test instances for the pickup and
delivery problem with time windows (PDPTW) as well as a newly generated instance. The
preliminary results show that the proposed algorithm is able to provide the good solutions to
many of the problems.

Index Terms— vehicle routing problem, pickup and delivery, multiple depot, particle
swarm optimization
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Objective Total Time
Replication NV
Function Distance | (mm:ss:ms)
1 446294.83 38 | 33383.42 29:58.4
2 445579.12 36 | 33371.82 30:39.8
3 446796.25 37 | 33117.66 29:33.1
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WNenuduanuiayedaziedy  wialdaansndmfiudldieldedwing  wanonuidoludagiu
msansniymndnanaWeigwmivang  (Multi-objective)  wiauranamwasmsunilywinaansalinais
° A . . al Yo |a va o a €o a v a '
faauniaidian(Non-dominate  Solution) el fiAnumanInrhmylienzideduazdaidnvasuda

maLien

%anaNNMIE PSO ﬁﬁﬁmmﬂﬁaﬁ%’mﬂwmmam\‘ﬂu’i%’ﬂﬁwﬁﬂmiﬂi:qﬂmﬂ“ﬁﬁaﬂa’%ﬁuﬁ'ﬁ%mﬁwmmim
U et A o

lm‘}laamgmﬂLmu%muﬂaﬁmmﬂmmﬂ (MO PSO) (S. Nguyen uazAmiz, 2010) @3inalnlunsmédiaeay

madan (Non-dominate Solution) laslfuuifia Pareto front Optimality (ANBLANLANA S. Nguyen WaAMAE,

2010)

o . o o A

mamamswaawmmaﬂﬂugﬂw 5

4100 -+

4000 - .
@ Solution 1

3900 +

M Solution 2

3800 -+

Total Distance

3700 + n

3600 Lﬁ

A Solution 3

Number of vehicle used

37 5: Nﬂgwﬁﬂﬂiﬂ5$Qﬂ@ﬂ%56ﬂa%ﬁwﬁu MOPSO

‘113



114‘

nn3Uf 5 wwdwihdesunldlanuuandrsluiwanvessofls (Number of vehicle used) uaz TzHEN19TIY

'
o A

. @ a a - ° o g |
(Total distance) ﬂ’]ia@ﬁ]’]uﬁ]uiﬂ‘ﬂl"ﬁa’ﬁ]LWMS&U&‘Y]’N?’JQJ PYBINTHVAITO TINITURAINAR 1A UAN e TazT 8

0

XY A N a a A A o a o o a ea
1ﬂﬁdﬂ5$ﬂa'ﬂﬂqi ﬂiaﬂﬂ&]ﬂ@]ﬂ'\u gruIntdIgunguniean L'Wa(ﬂ@lﬁul'ﬂ')']{'lLLNH"H@]Lauﬂqdiﬂiuﬂqiﬂgu(ﬂﬂqu

3
ERN|

6. ajUnan13ivy
awu’i%’&lf‘:ﬁwmsﬁﬂmﬂtymmﬁ@Léumdmﬁé’ﬂﬁm:mﬁuda'ﬁuﬁwmn%mﬂﬁ;@lmzmﬂ'ﬁuﬁﬂ Tassiiaue
WUDFIREIN A THAMEATLAS wﬁ”auﬁaﬁnLauaﬁ‘ﬁﬂﬁm@hﬁaﬁqﬂiﬂﬂﬁpjamﬁmﬂ Watplunsmnaunumia
dumimadasaiadueiasdiatislumadaduls  Seanmmeseudanaifuiudatnanasuuazlym
Fadunesaluaniunsaidne 9 wohdanasiuddnanwlumslidaeuia wazawanin lldszendlaidn
m’%aaﬁamn‘lumiﬁ@%ulalum‘iﬂﬁﬂ'ﬁmm‘%waagﬂﬁﬂ'ﬁmu daansFanafiddnlunsliauda AMNINUDY
mauitldandudnsuiilndfividngalasmslidmuseulumsiuuineman: - winlimansaliiaad

mm:aﬂumiﬁ'}mu Qmmwm aaﬁmauﬁvlﬁﬁ REEERHER

faminiavhawidodasaamuningaiuludumafaon Geulududugiialdlndidusnuaniunisaiais
& B a [ A v Q@ o o { { v o o A

NI 1ITwNIRTIN MITasesRud Wudu Sinamaweiasiiafisantalddineudsznaunmsdadule
\ a a a o v a ea s o ' Y a @

szganIntisfindsiniawlunsvhow sesdfitnu sehldgnadudnonwlunisuinswaziam

AanTaudumaninsinldgumuuazlaia@ng vasasdna

7. neanssudszne

mu’i%&lﬁvlﬁ%unuaﬁumgumﬂﬁwﬁﬂmuﬂamuaffna&umﬁ%’anu’i’iﬂumﬁmﬁm am.  auladsdnsuasls
&

qﬂmuﬂs:a‘h"ﬂ 2552 Lm:mmLﬁuluﬁmmwamﬁ%’mﬂumﬂmaa;ﬁ'vnu MUNNUNINUIULIBWINTIY

nwdaplidndudasfudoaaly

8. Lana13a19d9

G. Nagy and S. Salhi (2005). Heuristics algorithm for single and multiple depot vehicle routing problem with
pickups and deliveries. European Journal of Operational Research, 162(1): 126-141.

J.-F Cordeau, G. Laporte, M.W.P. Savelsbergh and D. Vigo. (2007a). Chapter 6 Vehicle Routing, Handbooks
in Operations Research and Management Science, Volume 14, (pp. 367-428).

J.-F Cordeau, G. Laporte, J.-Y. Potvin, and M.W.P. Savelsbergh (2007b). Chapter 7 Transportation of
Demand. Handbooks in Operations Research and Management Science, Volume 14, (pp. 429-466).

J. Kennedy and R. Eberhart (1995). Particle Swarm Optimization, Proceedings of IEEE international
Conference on Neural Networks, Volume 4, 1942-1948.

P. Sombuntham (2010). PSO Algorithms for Generalized Multi-depot Vehicle Routing Problem with Pickup
and Delivery Requests. Master Thesis, Asian Institute of Technology, Pathumthani, Thailand.

S. Nguyen, T.J. Ai and V. Kachitvichyanukul (2010). Object Library for Evolutionary Technique (ET-Lib):

User’'s Manual, Asian Institute of Technology, Pathumthani, Thailand.

o
@,

015e1s

-
** Thai VCML




S. Ropke (2005).Heuristic and exact algorithms for vehicle routing problems.(Doctoral Thesis, Computer
science  department at the  University @ of  Copenhagen, 2005.(Available  online
http://www.diku.dk/hjemmesider/ansatte/sropke/)

T. Du, F.K. Wang, and P.-Y. Lu (2007). A real-time vehicle-dispatching system for consolidating milk runs
(2007) Transportation Research Part E: Logistics and Transportation Review, 43 (5), pp. 565-577.

T. J. Ai and V. Kachitvichyanukul (2007). Dispersion and velocity indices for observing dynamic behavior of
particle swarm optimization. IEEE Congress on Evolutionary Computation, CEC 2007. 3264-3271.

T. J. Ai and V. Kachitvichyanukul (2009a). A Particle Swarm Optimization for Vehicle Routing Problem with
Time Windows, International Journal of Operational Research, VVolume 6, No. 4, 519-537).

T. J. Ai and V. Kachitvichyanukul (2009b). Particle swarm optimization and two solution representations for
solving the capacitated vehicle routing problem, Computers & Industrial Engineering, VVolume 56, No. 1,
380-387.

T. J. Ai and V. Kachitvichyanukul (2009c). A particle swarm optimization for the vehicle routing problem with

simultaneous pickup and delivery, Computers & Operations Research, Volume 36, 1693-1702.

Fe  osas
ThaivemL | 115




ms%’mmswmswﬁwé’nu,azmsuwumwﬁaamﬁaqmﬂﬁo :
nsaIANEN Tiamuwﬁﬂﬂmwﬁnﬂgasa

Master Production Scheduling and Material Requirement Planning :

A Case Study Of Flavor Squid Factory

naBYY BV NWIAN", WyInTal ieanal’
srmalulansdadulauazmadans ausadfszand souludaimuuimsaans
NIWNMIUAT 10240 Inadwii 0-2727-3073 Tn3ans 0-2374-4061

Email kridsada__chaw@hotmail.com’, patchara@as.nida.ac.th’

P @ 4505

Thai VCML

@ InSothenavelng a @]
mumsdmmslsacur
lia:ladannd

9

F® gisans

Thai VCML

117



N9 M m‘nom‘mﬁmvxé’nu,a:mmwumﬁué’aamﬁaqmﬂﬁa

: NIWMANBEN Tsamuwﬁmﬂmwﬁnﬂ;am

Master Production Scheduling and Material Requirement Planning
: A Case Study Of Flavor Squid Factory

N EYI ZTNUWNIBN, WEINol ikeandh’
sanwnalulagnssafuhuaznnisanms ﬂmmﬁﬁﬂizqﬂ@i‘amﬁuu”msﬁ@lw“'@uuﬁmimaﬁ
NTINWARIUAT 10240 INIANY 0-2727-3073 INTan3 0-2374-4061

1 2
Email kridsada_chaw@hotmail.com , patchara@as.nida.ac.th

UNAnL

vignnadidnmiidnsazvaspsiuduuuumiiudanfafudl Figna1azaonuuuuazIindIuseg
Amaiunld wazwinaueheuEuMTHEAS I AT M IHRaRaNIaauLad lasltanuaunsauas
Uszaumanivaswinaugnauns liiAed ywinaisdszns ldun nssanevlinuivuevesgnéd 4
MIMNUEIIAVRINBNITBA N ATIBIBUIN Lm:ﬂ%mmmié‘amigﬁmm“lajman”ummﬁaamsﬁlﬂﬁ
Tunsudaase ﬁaﬁuawuﬁ’ﬂﬁﬁaﬁnauaﬁ’umaumﬁmmﬁamswﬁwﬁ’mm:msmaLmummﬁaamﬁa@
mﬂé’d‘lumwnaamsqn”msﬁl,wia:mmi I@m‘“@lqﬂi:mﬁmaamm‘“@mswmwﬁwa”n fa A uruiudn
ﬁu%azﬂﬁwﬁmvlajﬁuﬁmuﬂﬁw AU WAz T LM TN UEIIA T8 INENIN BN a T3 1uutasd g0
uanimimmuusuanudansisgasnasiuiinsasuamdaztliaundwi T wmsly
vInn uldadugndamisiiaunszsmaniiioiwe waziuamnuanudesmfldluminiasiasan
293202 MELBNNTINIUEY TINANANITNAROUNUAI0E19V8IUSENNIHA N aa LA AR L
m”uﬂaumsi’@m‘swmswﬁwzi‘mm:mmntmumm@i”aamm”aqmﬂé’ﬂuﬁm‘uamisgﬁmsﬁﬁﬁnauaﬁ

swnsndszgndldnuuTsnnaddneldadefidsz@nhiwlunied o

@i"rsi’”lﬁ'mv: ATHMIHRARAN; l,l,wumwm‘faamﬁaqmﬂé‘a; Isamuwﬁmﬂmﬁﬁnﬂ;asa; N ARUANANR;

FUIIHRR

01518

Thai VCML

119



120

L

Abstract

The case study factory has the nature of business is contract manufacturer which
customers to design and deliver packaging to the factory. The master production
scheduling was created by using the talent and experience of the planner. As a result, it
created several problems which are late delivery, unmet packaging requirement of actual
production, and necessary overtime of production staffs. Therefore, this research proposes
process of master production scheduling and packaging requirement planning. The
objectives of master production scheduling are to minimize the number of products with
the late delivery and amount of the production staff overtime. In addition, the proposed
process of packaging requirement planning can increase efficiency to maintain the lowest
possible level of inventory and ensure that the packaging is available for production.
Using the test problems, the result shows that the proposed process of master production
scheduling and packaging rrequirements planning can be applied to a case study factory
effectively in practice.
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2.1. MITAANTHININAANAN (Master Production Scheduling: MPS)

nssamInIRAananidumItaununndafitzgiaizasad ldhazinmniaduauerls
Fwminle uszazdaasmuysoiifela (1], (2] nmfilsluarrimanianananaziiniodu e
e nIadunle wdlasraldusdnazdarinanenisnaananidusod euns esodUaw ﬁuagﬁ'u
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2.2. MINILRBANNABINITIES (Material Requirements Planning: MRP)
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Abstract

Air transportation and travel, which are the transport method, focuses on the safety
of passenger for the first priority. Power supply system used in air traffic control must be
continuously supplied, because if the fault occurs, it affects the safety of passengers.
Now, airports in Thailand have only a maintenance plan recommended by the
manufacturer but not based on the actual disruption of supply. Therefore, this research
proposes to use reliability engineering principles for optimize maintenance scheduling
under the constraints of the minimum target of the availability of the system and budget.
The analysis focuses on the availability of generator system by considering 1) the
relationship of the mean time between failure and number of repair and 2) the relationship
of failure rate and maintenance pattern. The power supply system was considered as a
redundant system. This research makes to optimize maintenance scheduling for power
supply system used in air traffic control according to the state of real failure.
Keyword: Power Supply Availability; Maintenance Scheduling; Standby Redundant
System
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Abstract

This research was focused on analysis of business processes, production costs and
logistics costs of bio shrimp and white shrimp from Prachuap Khiri Khan Province to
determine the promotion and cost reduction approaches of bio shrimp. Results showed
that the business processes of bio shrimp and white shrimp were quite similar. However,
bio shrimp farmers would buy shrimp fry and feed through Pranburi-Samroiyod
cooperative in the credit system. The production costs and logistics costs of bio shrimp
were 103.58 and 3.14 baths per kg, respectively. Meanwhile, the production costs and
logistics costs of white shrimp were slightly smaller at 100.38 and 3.03 baths per kg,
respectively. The highest production cost of both types of shrimp was feed and
constituted 48-50 percent of their production costs. The logistics costs of both types of
shrimp accounted for only 3 percent of their production costs. The highest logistics costs
was material handling costs. Guidelines to promote bio shrimp farming and market
development would entail encouraging bio shrimp farmers into a cooperative system, and
setting specific standards of bio shrimp in order to build its higher quality perception and
hence higher price. Production and logistics cost reduction for both types of shrimp could
be achieved by changing the oxygen aeration system from fuel to electricity and teaming
up of farmers in purchasing the production resources.
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