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ld3sunaniaugedu aneiidnldls value Stream Mapping LﬂTﬂmﬂhﬂlumiizqﬁﬁmsmﬁvlsjﬁal‘vﬁﬁ@]
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ABSTRACT

There is a need to adequately analyze the supply chain prior to embarking on the improvement
recommendation and implementation. Quick scan is an analytical and systematic tool for conducting a
supply chain business diagnostic. The method is relatively quick and efficient for in-depth consideration
and synthesis of the overall supply chain in the given time frame. In this paper Quick scan is utilized as a
quick check in the white shrimp industry in Thailand, which consists of many parties, i.e. suppliers,
farmers, middle men, frozen companies, government offices, and relevant agencies. The anticipated
outcome may provide more understanding and further develop generic research models for any changes and
improvement in this industry.
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INTRODUCTION

Supply chain management is the study of the system which includes raw material suppliers, sub-
component suppliers, production facilities, distribution services and customers. They are linked together by
the flow through the organization. The scope of supply chain management begins with the source of supply
and ends at the point of consumption. The key of managing and integrating along the components of the
supply is to achieve balance between customer requirements and low unit costs for the company. In
addition, supply chain management includes aspects of the physicals movement of materials, transportation
and physicals distribution. Its scope also deals with management, purchasing, material requirements,
manufacturing management, facilities planning, customer service and information flow. The aim of
managing the supply chain is to achieve a balance between the goals of high customer service, while
keeping low inventory investment and low unit cost, which are often viewed as conflicting [1, 2, 3]. To
achieve this balance, the organization should integrate supply chain management from the external
customers’ viewpoint and then manage all horizontal processes that are needed to provide the customer
with added value.

Effective management across the supply chain involves the introduction of advance strategic and
operational knowledge. To gain and sustain competitive advantage, a firm not only has to attend to its own
value chain, but that of upstream and downstream suppliers and customers. Creating value based on
customer needs has become an important source of competitive advantage. Creating a shift from ‘push’ to
‘pull” strategies for bringing products to the customer, not only do the firms need to collaborate between
internal business functions, but also they have to arrange and set up external linkages with organizations. To
successfully manage the complex supply chain activities, a manager need to understand the fundamentals of
traditional business functions and all the processes which link the various components of organization to its
suppliers and customers [4].

There are a number of studies on various issues in supply chain management. Some of them, for
instance [5-8], report results in the food supply chain arena. However, so far no study has examined the
shrimp supply chain industry, especially in Thailand, which comprises of many parties. Therefore, the
purpose of this research is to fill this knowledge gap. We propose Quick scan, which is an analytical and



systematic tool for conducting a supply chain business diagnostic, to analyze the current white shrimp
supply chain in Thailand. In the following section, tools for business diagnostics are briefly reviewed. After
that, the structure and the latest statistics of the shrimp supply chain in Thailand are displayed. Next, the
Quick scan process has been developed from a field study to gain grater insight of the nature of the Thai

white shrimp industry. Finally, the paper concludes with ongoing research directions.

TOOLS FOR BUSINESS DIAGNOSTICS

In order to develop an assessment of current and potential future supply chain operations, business

diagnostic tools are essential.

Lalwani and Mason [9] presented four categories of tools in integrated

freight transport into supply chains which consist of mapping tools, simulation tools, methods for
measuring transport KPIs, and transport cost model. First two groups are stated in aspect (see Table 1) by
reason of regular use in various supply chain approaches.

Table 1: Diagnostic tools in supply chain

Objective

Tool category

Assessment tools

Potential application

1.1 Big picture
mapping

- To provide high level overview of the total
supply chain process
- To help visualize the flows

1.2 Process activity

- To provide detailed insight into where lead time

To survey supply 1. Mapping tools mapping or productivity improvements could be made
chains in their - To use conventionally in analyzing shop-floor
current state manufacturing
1.3 Demand - To gain an insight into the degree of
amplification amplification or bullwhip occurred in supply
mapping chains
- To expose scheduling and batch sizing policies
2.1 Network - To achieve the design of distribution networks
planning (adopted in factory gate pricing)
computer - To use in consolidation center location
To model, simulate package - To state in supply chain structure

and evaluate
samples of supply
chains and compare
their performance
with status-quo in
terms of supply
chain effectiveness
and cost

2. Simulation tools

2.2 Quick scan

- To employ in issue of vendor managed
inventory (VMI) and transportation

- To identify the impact of e-commerce on
supply chain dynamics

- To involve in supply chain planning and control
mechanisms

2.3 System
dynamics

- To organize in continuous replenishment

- To utilize in bullwhip reduction

- To assist in company planning and control
mechanism

2.4 Discrete event
simulation

-To apply in loading bay efficiency
- To simulate multi-modal transport flows
- To perform in company material flows

Big picture mapping tool is conducted by mapping information on the key processes of a

representative specific value stream, for a specific product with a specific customer. Process activity
mapping tool is deployed by mapping out every step of activities in the process under review. These
activities were then categorized in terms of when they occurred, the distances moved, the time taken and the
number of people involved. Demand amplification mapping is constructed by showing the quantity of
orders placed against time for different supply chain echelons compared to actual end-customer demand [9].
One cause of this amplification is time delays incurred by both value-added and idle operation throughout
the supply chain.

Network planning computer package is applied in modeling work of the factory gate pricing in the
UK grocery distribution industry in order to quantify the efficiency gains from redesigning the inbound
distribution network [9]. System dynamic is a modeling and simulation technique specifically designed for
long-term, chronic, dynamic management problems. This tool is proposed to understand how and why
dynamics of concern are generated and then search for policies to further improve the system performance.
Discrete event simulation allows different combinations of decision strategies to be evaluated and thus
provides alteration necessary for efficient use in dynamic, on-line environment. Available simulation



packages such as ARENA offer more detailed simulation capability, even for real-time planning,
scheduling and control.

Quick scan is a relatively quick and efficient process for in-depth consideration and synthesis of
overall supply chain in the given time scale. This tool develops an understanding and documentation of
supply chains as well as assesses the capabilities, competencies and weaknesses [9]. In addition, the
strengths of Quick scan are:

= Quick, saves on time and resources;

=  Provide a systematic and integrated view of supply chain diagnostics;
= Identify key problems, focuses on specific and critical issues;

= Quick learning curve for process analysis;

= Good holistic overview of current supply chain state.

With these contributions, this diagnostic tool is utilized as a quick check in the white shrimp
industry in Thailand.

THE WHITE SHRIMP SUPPLY CHAIN IN THAILAND

The white shrimp supply chain comprises of a variety of distinct segments. These segments
include suppliers (hatchery and nursery farms), producers (farmers), primary processors, manufacturers
(frozen companies), distributors, retailers/supermarkets and customers. Figure 1 illustrates a general picture
of the white shrimp chain in Thailand. Each of them links together and performs the function of production,
distribution and marketing. More than 90 percent of cultured white shrimp are exported to international
markets, whereas the rest of them are consumed domestically [10]. The prominent export markets of Thai
shrimp production are US and Japan. The latest shrimp export statistics are demonstrated in Table 2.
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Figure 1: An overview of the white shrimp supply chain in Thailand

Table 2: Shrimp’s export statistics

Country Value : Million Baht
2001 2002 | sl 2005

1. United States 29,148.9 | 27,2989 | 15,5458 | 18,709.6 15,022.1

2. Japan 12,713.8 | 11,6963 | 9,633.6 8,526.8 8,189.5

3. Canada 20152 | 22844 1,820.0 2,069.6 2,000.5

4. Korea 1,1294 | 12830 1111.1 1,673.7 1,933.5

5. Australia 1,7244 | 1,439.1| 1,027.0 1,073.5 1,083.6

6. Hong Kong 1,866.8 | 1,618.8 7349 581.8 755.0

7. China 1,902.1 [ 1,401.0 516.9 690.1 638.7

8. Singapore 43166 | 2,6720| 15378 963.2 633.0

9. Taiwan 1,849.0 | 1,830.4 | 1237.0 631.7 565.5

10. Malaysia 29.5 37.8 14.5 35.9 254.5

Total 56,695.8 | 51,5616 [y33.178.6 | ¢ 350050 |a_JLOT&Q1¢ D
Other Country 35072 | 35666 I-NBIPHER M xS g tura
Grand Total 60,203.0 | 55,128.2 | 34,508.9 | 36,050.0 32,692.2

Source: The Customs Department, Ministry of Finance [10]

Central Market



The study focuses particularly on suppliers, producers (farmers) and manufacturers (frozen
companies) since they create value of the chain from raw materials through the production process to
customers.

CONDUCTING THE QUICK SCAN

A supply chain oriented business diagnostic termed Quick scan [11] is firstly introduced by
Logistics System Dynamics Group (LSDG), Cardiff University in collaboration with automotive
systems manufacturer and international consultancy [12]. It has been extensively applied in a variety
of businesses. The goal of the Quick scan is to collect data to clearly understand of what happening,
as well as document and assess the weakness of supply chains between different partners. As such, in
this research study, the Quick scan is conducted via four data collection techniques i.e. semi-
structured interviews, questionnaires, process mapping and archival data [11]. It aims to triangulate
information in as many as different forms as possible. An overview of the Quick scan process utilized
in this study is displayed in Figure 2.

Introductory Send Main Analyze Feedback
visit ’ Questionnaires ’ visit

\4

Figure 2: Quick scan overview

The purpose of this article is to provide an overview and report the process of data collection via
in-depth interview and questionnaires. Each of the procedures 2 is discussed below.

4.1 Site and company visits: The primary study was conducted via interviewing several key people
i.e. suppliers, farmers, middle men, frozen companies, government officers and relevant agencies over a
three month period between September and December, 2005. The key objectives of the site visits and in-
depth interviews were to understand the entire supply chain from both demand and supply sides in order to
identify and examine gaps between partners. In this first stage, several challenges of the existing white
shrimp supply chain are identified as the following:

= A general lack of production planning;

=  Pricing of shrimp is not stable;

= Insufficient quality control, hygiene and sanitation especially from farms to markets;

= Lack of information flow into the whole chain, mostly communication through classical
channels, i.e. person to person, telephone or fax;

=  Many small and medium of unorganized parties and lack of coordination between them;

= The regulatory requirements depend on exporter’s countries and different specific
standards must be met in some countries.

4.2 Questionnaires: The second stage is to conduct questionnaires using uncertainty source
concept [12]. According to Mason-Jones and Towill [12], there are four sources of uncertainty, as shown in
Figure 3. The adequate understanding of the area with the greatest uncertainty may help an enterprise to
prioritize its resources when embarking on an improvement program [11, 13].

Four different types of questionnaire are being constructed to gain understand and document the
industrials partners’ current practices in relation to their supply chain. The questionnaires include questions
relate to internal, inbound and outbound logistics and product to determine of process, supplier, demand and
control uncertainty sources [11, 13]. Each of questionnaires will be then completed by each player both in
demand and supply sides. Each answer will be coded using a-five-point Likert Scale. ‘1’ means strongly
disagree, whereas ‘5’ means strongly agree. A brief example of questionnaire is shown in Table 3.
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Table 3: An example of questionnaire

Rating scale
Questions asked of each supply chain 1 2 3 4 5

1. The government evaluates shrimp farm
regularly.

1.In most cases, the problem of product «--- {

contamination has been happened during
transferring raw materials from farm to factory.

3. The process of applying Movement Document
(M.D.) certification for export shrimp’s product
is very complicate and slow.

After validation and verification, these questionnaires will be then issued to relevant parties i.e.
suppliers, farmers, middle men, frozen companies, government officers and relevant agencies and followed
by interviewing. The study will be conducted mainly in Chonburi, Chasengsao and Samut Sakorn
provinces.

CONCLUDING REMARKS AND FUTURE DIRECTIONS

This paper describes the initial work in the white shrimp industry in Thailand. The paper has
highlighted the necessities to identify and synthesize the white shrimp supply chain before embarking on
the recommendation and implementation of a solution. The Quick scan methodology has been proposed in
this study as a systematic tool to understand as well as document problems and gaps in the white shrimp
supply chain. Ongoing research directions are using four types of questionnaires to gather information and
identify the knowledge gaps in the chain. The study will be conducted mainly in Chonburi, Chasengsao and
Samut Sakorn provinces with pertinent parties i.e. suppliers, farmers, middle men, frozen companies,
government officers and relevant agencies. The Quick scan will provide the ability to understand and gain
broader perspectives of a complex subject. The comprehensive knowledge will be used to further develop a
generic model for supply chain change and improvement.
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Abstract

The shrimp industry in Thailand takes high volume in export markets which offer job
opportunities and foreign currency back to country. However, currently Thailand faces with
higher competitive from several neighbor countries. Moreover the regulatory requirements
depend on exporter’s countries and different specific standards must be met in some
countries. Therefore time to launch products to market is a big issue in concern. Simulation
modeling can be used as a tool for modeling and analyzing business processes. It can help in
discovering process bottlenecks and in investigating suitable alternatives. As such, this
research investigates the potential of simulation modeling in a supply chain of white shrimp
industry in Thailand. The objective of this study is to reduce a total cycle time in a farming
process which is mainly effect to the customer requirement and whole supply chain.
Alternative scenarios are proposed. A discussion is then provided. Finally the suitable
dynamic behavior is considered.

KEY WORDS: Simulation, Business process, Supply chain management, White shrimp industry,
Program evaluation and Review Technique (PERT)

Introduction

The white shrimp supply chain can be sub-divided a variety of distinct segments. Hatchery,
nursery farms, shrimp farms are the primary producers, the manufacturers or frozen companies who process
the shrimp into products ready to eat for further cooking are intermediate stage, and distributors,
retailers/supermarkets who sale products to customers are the final stage of the supply chain. Figure 1
shows a picture of the white shrimp chain in Thailand which starts with the primary producers. Shrimps or
raw materials are then sent to the frozen companies for a variety of processing, for example, cooked with
head-off. Each of them links together and performs the function of production, distribution and marketing.
“Value” is added at each stage along the chain to provide a margin of profit and delivery exceptional value
to customers (Eastham, et al, 2001).

Shrimp Farm Manufacturer
Figure 1: White shrimp supply chain

More than 90 percent of cultured white shrimp are exported to international markets, whereas the
rest of them are consumed domestically. The prominent export markets of Thai shrimp production are US
and Japan. This sector contributes a large value of to the Thai’s GDP, however, recent years the number of
total exports is decreasing down. At present, Thailand has faced with many competitors such as China,
Indonesia, Vietnam and Latin American. The barriers on seafood safety and hygiene are very strict from



exporters, especially the US, the EU and Japan. Likewise, there are a number of problems on supply side in
terms of not purchasing at the right time, fluctuation in price of raw shrimp and quality. Moreover, there is a
lack of information sharing and week linkages between upstream and downstream supply chain. As such, in
order to find ways of improving the productivity and efficiency of this fishery industry, the development of
collaboration/ strategic supply chain partnership in each stage is an urgent task in particular today.

The main objective of this research is to investigate the potential of simulation modeling in a supply
chain of white shrimp industry in Thailand. The scope of the study is concerned particularly with the
process of primary producers or shrimp farms and their linkages. The remainder of this paper is divided into
three major sections. Firstly, methodologies employed to this study are presented. Business process
simulation model using ARENA is introduced based on information gather from interviewing in Chonburi,
Chasengsao and Samut Sakorn provinces. Then, time and cost comparison between AS-IS and TO-BE
conditions of White Shrimp Supply Chain are displayed in experimental results. Finally, the paper
concludes with summary comments to improve supply chain productivity.

Methodology

Integration definition for function modeling (IDEF0)

Integration Definition for Function Modeling (IDEFO0) is an analytical tool for designing to model
the decisions, actions and activities of an entire system in a graphical form (Kim and Jang, 2002). IDEF0
has been extensively used in the literature and often created as one of the first tasks of the system’s
development effort. Figure 2 (a) depicts the top level of IDEF0 diagram. This level is decomposed into its
basic element. Then those basic elements are broken further down forming a hierarchy of related activities
as shown in Figure 2 (b). It assists to understand what is being done within a process, what connects the
activities and what factors that constrain the activities. In figure 3, an example of IDEF0 model of white
shrimp supply chain is shown.

Controls

Activity

Input — —» Output

Mechanisms

(a)

(b)

Figure 2: The IDEF0 model diagram and decomposition construction
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Figure 3: The IDEF0 model of shrimp farming process

Program evaluation and review technique (PERT)

Critical Path Method (CPM) and Program Evaluation and Review Technique (PERT) are
quantitative techniques using for estimating and planning a completion time of a project. The different
between CPM and PERT is that PERT add distributions to represent the activity times of the project. In
PERT approach, it is assumed that the activity time is not constant with a particular probability distribution.
Each activity is estimated with three numbers: the optimistic time (or the best case) which denoted by a, the
most probable (the nominal case) which denoted by m and the pessimistic time (the worst case) which
denoted by b. These three values are combined together for estimating the expected activity time (t,) using
the following formula:

t, = (%) (1]

Table 1 displays the activity list of process of shrimp farming starting from a shrimp farmer
prepares his/her pond until moving products to the seaport for export and the activity times. These
information is gathered from interviewing shrimp farmers and relevant agencies in Chonburi, Chasengsao
and Samut Sakorn provinces. The network diagram for the shrimp activities A (Prepare growout pond)
through O (Transport finished products to port) is then constructed using PERT concept, as shown in Figure
4.



Table 1: Activity lists from shrimp farming to export
Activity Description Immediate Time The expected
predecessors (a,m,b) activity time
(te: hour)

A Prepare growout pond - (72,720,744) 616

B Contact to buy postlarvae A (48,150,168) 136

C Do disease tests in postlarvae B (72,100,128) 48

D Apply for FMD Certificate B (24,48,72) 100

E Transfer postlarvae to pond C (0.5,1,24) 4.75

F Buy shrimp foods and nutrition E (0.5,24,48) 24.01

G Growout E (1440,2160,3240) 2220

H Check market price G (24,45,60.5) 44.03

I Apply for MD Certificate D,G (1,36,120) 44.06

J Catch shrimp H,I (1,3,48) 10.08

K Transfer shrimps to market 1 (1,2,24) 5.50

L Quality testing K (0.25,0.5,0.75) 0.5
M Processing time L (24,48,72) 48

N Apply for Health Certificate K,L (312,312,312) 312

(0] Transport finished products to N (3,4,5) 4

port

Figure 4: Network diagram with expected activity times

(3471.65,3471.65)

Business process simulation

In order to gain insights into process’s functioning along in supply chain and proposed some
possible ways to get better performance; Simulation is selected as a tool to meet those requirements.
Particularly concern only in shrimp farms, activities from process A until process K are simulated using
ARENA. All derived information from interview and PERT are inputs into the model, especially activity
times using Triangular distribution to generate at random. In figure 5 Simulation model of shrimp supply
chain in AS-IS condition is shown. This model is conducted for size of shrimp 80-100 units per kilogram
and begins with white shrimp 100,000 units with 80% survival rate. With 95% confidence interval, 31
replications with 5000 hours in each are a suitable number of model run which shows a half-width of total
cycle time equal to 162.21 hours (closed to allowance limit 168 hours). After running the model, time and
cost in each activity are recorded in report and are considered for performance comparison. Total cycle time
getting from simulation tool is quite the same as total expected activity time from PERT.
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Figure 5: AS-IS white shrimp supply chain using ARENA

TO-BE supply chains

Two proposed ways to improve chain performance are reflected to cooperative manufacture among farmers
in different style. First format is in a formal group of cooperative which do contract farming with their
customers (plants or frozen companies) and have strong connection with their suppliers (postlarvae and
shrimp food). The advantages to chain are shown in time reduction for four activities (about 30% in process
B and remove all in process C, D and H). Second format is in an informal group of society or circle which
do only supplier relationship management (SRM) with postlarvae and shrimp food companies. This format
provides time reduction 30% in process B and takes time away from process C and D. Both different
methods are shown by PERT in figure 6.
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First scenario: cooperative

Second scenario: society/circle

Figure 6: TO-BE white shrimp supply chain with PERT
Experimental results

Time and cost comparison between AS-IS and TO-BE conditions of White Shrimp Supply Chain are
summarized in Table 2. Cooperatives among shrimp farmers lead to increase in chain performance which
reveals in time and cost reduction. In group of cooperative, better signs show in process B, E, and F which
lower about 1.30% in total cycle time and 4.58% in total production cost. In group of society/circle, the
results present in the same direction and two more processes (H and K) are slightly decrease which lower
about 1.51% in total cycle time and 4.14% in total production cost.



Table 2: Time and cost comparison between AS-IS and TO-BE conditions

Cycle time Production cost
Activity AS-IS TO-BE TO-BE AS-IS TO-BE TO-BE
#1 #2 #1 #2

Prepare growout pond (A) 482.98 482.98 482.98 6,037.22 6,037.22 6,037.22
Contact to buy postlarvae (B) 66.79 46.75 46.75 6,678.72 4,675.10 4,675.10
Do disease tests in postlarvae 80.91 - - 1,351.15 - -
©
Apply for FMD Certificate 281.87 - - 166.70 - -
(D)
Transfer postlarvae to pond 9.23 8.62 8.62 1,538.18 1,436.55 1,436.55
(E)
Buy shrimp foods and 26.22 23.32 23.32 1,748.41 1,554.96 1,554.96
nutrition (F)
Growout (G) 2,272.57 2,323.21 2,323.21 28,611.69 29,249.23  29,249.23
Check market price (H) 26.47 - 26.22 100.00 - 100.00
Apply for MD Certificate (I) 57.12 71.69 64.71 228.47 286.76 258.84
Catch shrimp (J) 8.17 9.41 10.70 4,086.68 4,706.64 5,351.31
Transfer shrimps to market 9.40 10.40 7.96 1,879.21 2,078.99 1,591.74
(X)
Total 3,007.42 2,967.76 2,961.87 52,426.43 50,025.45 50,254.96

Conclusions and future direction

This paper deals with the integration of PERT and discrete simulation for the white shrimp
industry in Thailand. Data was collected from interviewing all relevant agencies in Chonburi, Chasengsao
and Samut Sakorn provinces. AS-IS model using ARENA is conducted and two scenarios i.e.(1) a formal
group of cooperative and (2) an informal group of society or circle are then proposed to improve the cycle
time of the chain. The study revealed that both types of cooperation lead to improve supply chain
performance in terms of either time or cost. However, in establishing a relationship requires a large
commitment of effort and trust between parties. Future research should be extended the scope of this study
to other provinces in Thailand and other size of shrimp to confirm the results.
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ABSTRACT

Many approaches in the design of food supply chains aims to derive products with good quality, less
environmental impact and low costs. This research is undertaken to propose an integrated framework of
food chain by using white shrimp industry in Thailand as a case. Three actors playing roles in chain are
suppliers, farmers and manufacturers which have an effect on chain performance. With literature
surveys and doing an interview in those groups lead to define business process and white shrimp
supply chain. Further research directions are also discussed in this paper.

INTRODUCTION

In recently years, supply chain management (SCM) has been one of the popular talked about in the
business communities. It has been defined as the network of organizations that are involved, enabling
suppliers to meet their customers’ requirements reliably, dependably and consistently via cost
effectiveness. In addition, supply chain management includes aspects of the physicals movement of
materials, transportation and physicals distribution. Its scope also deals with management, purchasing,
material requirements, manufacturing management, facilities planning, customer service and
information flow. The aim of managing the supply chain is to achieve a balance between the goals of
high customer service, while keeping low inventory investment and low unit cost, which are often
viewed as conflicting [1][2][3]. To achieve this balance, the organization should integrate supply chain
management from the external customers’ viewpoint and then manage all horizontal processes that are
needed to provide the customer with added value.

The concept of SCM is developing fast; however, the practices are still little. A review of supply chain
management literature reveals that the research has been investigated in variety of concepts, structures
and approaches [4]. In general, the studies focused on a large industry model especially in automotive
companies, electrical equipment and heavy industrial companies. However, it is still in doubt whether
those findings relating to position in the chain hold true in other types of supply chain in other
industries such as perishable products. Even though, there are some studies results in the food supply
chain arena [6][7][8][9][10]. So far no study, however, has examined the shrimp supply chain industry,
especially in Thailand, which comprises of many parties.

The aim of this paper is to examine the supply chain management paradigm in the context of perishable
product using white shrimps as a case study. The paper begins with a literature survey on the recent
development of food supply chain design. Subsequently, a research framework is proposed to
investigate current situation of shrimp supply chain in Thailand. Finally, the paper concludes with
ongoing research directions.



FOOD SUPPLY CHAIN DESIGN

The food supply chain has been a linear relationship involving the primary producers, or farmers, the
manufacturers or processors who fabricate the food for the table, and the retailers who gather a range
of such products and sell them to the customer. The food supply chain can be sub-divided into a
number of sectors. Agriculture, horticulture, fisheries and aqua-culture are the primary producers, the
manufacturers who process the food into products ready for the table or further cooking, together with
the packaging companies, are an intermediate stage, and the wholesalers, retailers and caterers are the
end stages of the supply chain. At each stage in the chain the food is passed into a new ownership and
“value” is added to allow for the costs of the journey, and also to provide a small margin of profit [5].

There are several researches related to food supply chain with focusing on how to design the chain to
meet the goals: saving time, reduce costs, increase effectiveness and add value. Knowledge from food
process technology, operations research, environmental science, marketing and business economics has
to be combined to enable the chain design. Some literatures are mentioned here as good practices.

Pan and Kinsey [6] compared the supply chain of pork between U.S. and Chaina. It was showed that
the consumption and production in both countries are quite different in several aspects. Recently, the
U.S. pork supply chains have changed significantly to vertical coordination. Producers and processors
are linked together more tightly. Information sharing becomes and vital guide for supply chain
management. Still, China’s supply chain is full of insufficient marketing system, risk and low sanitary
standards. Vertical integration and contracting via the U.S. supply chain benchmark are needed for
further development in this industry.

Sonesson and Berlin [7] investigated the impact of future milk supply chain environment in Sweden. A
mathematical model was developed to test the material flow and used to simulated possible scenarios.
The scenario technique was selected in this study as it provided opportunities to test new technology in
a structure way. The results were mainly analyzed using life cycle assessment (LCA) methodology.
The findings indicated that it is necessary to consider the environment effects of the milk supply chain
in the whole chain. The critical factors which are needed to be considered are the packaging materials
and transportation of dairy products to household.

Ioannou [8] proposed a redesign distribution network of the Hellenic Sugar Industry toward developing
a transportation model to derive an optimal solution. To approach a goal in minimizing transportation
cost, the constraints of meeting demand and satisfying production and storage were considered with.
Annual savings and improved demand coverage were achieved from getting the optimal planning of
inter-node material transfers.

Apaiah and Hendrix [9] presented an operations research technique, linear programming, as a tool in
designing a supply chain of pea-based novel protein foods (NPF). To minimize the production and
transportation costs under some constraints in the supply of raw materials and ingredients, and the
demand of the final product, the optimal result apparently presented a design/development of a supply
chain network for NPF manufacturing. With total cost comparison, the decision came up with a
specific location of primary production, ingredient processing and product production areas and modes
of transportation.

Huang and Sheu [10] proposed the integrated approach for analyzing the beef supply chain and
strategic alliances. It was revealed that there are some unique challenges in this industry for example
the lack of coordination between unorganized parties, the lack of production plans based on market
demand, the problems relate to information flow and information flow or pricing of beef. These
challenges have caused the difficulty to design the efficient beef supply chain. In order to improve its
efficiency, it is necessary to develop strategic alliances. The paper also proposed the ideas how to
combine efforts from all segments in order to improve coordination and collaboration. It also suggested
that a more systematic approach is necessary to improve the beef supply chain competitive.



THE WHITE SHRIMP INDUSTRY IN THAILAND

The white shrimp supply chain comprises of a variety of distinct segments. These segments include
suppliers (hatchery and nursery farms), producers (farmers), primary processors, manufacturers (frozen
companies), distributors, retailers/supermarkets and customers. Figure 1 illustrates a general picture of
the white shrimp chain in Thailand. Each of them links together and performs the function of
production, distribution and marketing. More than 90 percent of cultured white shrimp are exported to
international markets, whereas the rest of them are consumed domestically. The prominent export
markets of Thai shrimp production are US and Japan.

Post larvae
Shrimp Food

Farmer |<_>

Figure 1 White shrimp supply chain

FRAMEWORK DEVELOPMENT

This paper intends to illustrate the research framework for investigating white shrimp supply chain in
Thailand. The study will concentrate particularly on suppliers, producers (farmers) and manufacturers
(frozen companies) since they create value of the chain from raw materials through the production
process to customers. The important steps in the development of research framework of this study are
discussed as follows.

Initial Interview: The initial part of this primary study was conducted via site visits and in-depth
interviews. Several key parties i.e. suppliers, farmers, middle men, frozen companies, government
officers and relevant agencies were interviewed over a three month period between September and
December, 2005. Principally, the main objective of this stage was to understand the entire supply chain
from both demand and supply sides. This enablers to identify and examine gaps between partners in the
current situation. The following issues were identified to be critical or gaps in this industry:

= A general lack of production planning;

=  Pricing of shrimp is not stable;

= Insufficient quality control, hygiene and sanitation especially from farms to
markets;

= Lack of information flow into the whole chain, mostly communication through
classical channels, i.e. person to person, telephone or fax;

= Many small and medium of unorganized parties and lack of coordination between
them;

=  The regulatory requirements depend on exporter’s countries and different specific
standards must be met in some countries.

Develop a Quick Scan: A supply chain oriented business diagnostic termed Quick scan [11] is firstly
developed by Logistics System Dynamics Group (LSDG), Cardiff University in collaboration with
automotive systems manufacturer and international consultancy [12]. It has been widely applied in a
variety of businesses over a number of years. The goal of the Quick scan is to collect data to clearly
understand of what happening, as well as document and assess the weakness of supply chains between
different partners. As such, in this research study, the Quick scan is conducted via four data collection
techniques i.e. semi-structured interviews, questionnaires, process mapping and archival data. It aims to



triangulate information in as many as different forms as possible. The adequate understanding of the
area with the greatest uncertainty may help an enterprise to prioritize its resources when embarking on
an improvement program. An overview of the Quick scan process utilized in this study is displayed in
Figure 2.

Figure 2 Quick scan overview

In this research five different types of questionnaire were constructed to gain understand and document
the industrials partners’ current practices in relation to their supply chain. The questionnaires include
questions relate to internal, inbound and outbound logistics and product to determine of process,
supplier, demand and control uncertainty sources [11][12]. Each answer will be coded using a-five-
point Likert Scale. ‘1’ means strongly disagree, whereas ‘5’ means strongly agree. Each of
questionnaires will be then completed by each player both in demand and supply sides. Moreover, they
are also required to rank barriers or problems which they are facing in this industry. The questionnaire
was pre-tested with relevant practitioners and academics. After validation and verification, these
questionnaires will be then issued to relevant parties i.e. suppliers, farmers, middle men, frozen
companies, government officers and relevant agencies and followed by interviewing. The study is
conducted mainly in Chonburi, Chasengsao and Samut Sakorn provinces. This stage is still in the
process of collecting data. The authors intend to report the final results in the due course.

Value Stream Mapping (VSM): VSM is an industrial engineering tools employed to this study in
order to understand and identify value and waste within a given business process [13]. Process activity
mapping is found to be useful to map every step of activity from production to purchase of white
shrimp products by the customer. It aims to identify key wastes, problems and opportunities across the
supply chain. These activities will therefore be categorized into value adding activities, non value
adding activities or non value adding but necessary activities as well as the time taken in each activity.
It will help to provide insight into where productivity improvements or future state vision could be
made.

Workshop: Approximately, 50 people who are involving in shrimp supply chain industry in Thailand
will be invited to join the workshop. One day workshop will be arranged to brainstorm and discuss
about the collaborative relationship among each party to improve overall supply chain.

Develop Business Process Model: The final stage of this study is to develop business process model
for mapping the current shrimp supply chain from suppliers, producers (farmers) to manufacturers
(frozen companies) using IDEF model. IDEF (Integration Definition For Function Model) is a group
of modeling method which was primarily created by the Unite State Air Force in the late 1980’s.
IDEFO is deployed as a useful tool for describing and modeling a sequence of activity processes or a
system. All activities will be described in terms of inputs, outputs, controls and mechanisms. Analysis
of business processes will help us to capture and understand all the relevant information flow before
radically revising them, in order to accommodate their improvements.

This research is still far to complete. The development of a research framework for applying VSM,
arranging workshop, as well as developing business process model is an area for further investigation.
It is hoped that this study will shade the lights on the better understanding of the current development
and practices of the white shrimp supply chain in Thailand. A range of these techniques brought
together in this study may help us to bring those challenges into the possibilities that can be improved
the supply chain performance and give directions for action.

CONCLUDING REMARKS AND FUTURE DIRECTIONS

The paper has briefly reported on the proposed framework for investigating the white shrimp supply
chain in Thailand. This current research is still at an early stage. An analysis will last by the end of



this year and becomes more informed after the supply chain is mapped. However, it can be seen that
there have been a number of issues raised from the preliminary data collection. A research framework
presented here will aid in the understanding of what happening in terms of the current state of the
whole shrimp’s supply chain Future research will bring these tools together to map the entire supply
chain and identify the possibilities for improved overall supply chain performance.

ACKNOWLEDGEMENTS

The authors wish to acknowledge the Thailand Research Fund (TRF) for financial sponsorship of this
research. The authors are grateful to all the members who were kindly involved and provided valuable
and fruitful information for this initial study.

REFERENCES

[1] Stevens, G. “Integrating the supply chain,” International Journal of Physical Distribution &
Materials
Management, 1989, 19(8), 3-8.
[2] Balsmeier, W. & Voisin, J. “Supply chain management: a time-based strategy,” Industrial
Management,
1996, Sep/Oct, 24-27.
[3] Stevens, G. “Successful supply-chain management,” Management Science, 1990, 28(8), 25-30.
[4] Atthirawong, W. “A comprehensive review of supply chain management,” Chulalongkorn Business
Review, 2000, 22(83), 8 — 16.
[5] Eastham, J.F., Sharples, L. & Ball, S.D. Food supply chain management, Butterworth-Heinemann,
2001.
[6] Pan, C. & Kinsey, J. “The supply chain of pork: U.S. and China,” Working Paper 02-01 University
of
Minnesota, 2002.
[7] Sonesson, U. & Berlin, J. “Environmental impact of future milk supply chains in Sweden: a
scenario
study,” Journal of Cleaner Production, 2003, 11, 253-266.
[8] Ioannou, G. “Streamlining the supply chain of the Hellenic sugar industry,” Journal of Food
Engineering, 2005, 70, 323-332.
[9] Apaiah, R.K. & Hendrix, E.M.T. “Design of a supply chain network for pea-based novel protein
foods,”
Journal of Food Engineering, 2005, 70, 383-391.
[10] Huang, B. & Sheu, C. “Devising an efficient beef supply chain: alignment of product and
functions,”
The Proceedings of Asia Pacific Decision Science Institute Conference, The Grand Hotel, Taipei,
Taiwan, 28 June - 2 July 2005.
[11] Naim, M. M., Childerhouse, P., Disne, S. M. & Towill, D.R. “A supply chain diagnostic
methodology:
determining the vector of change,” Computer & Industrial Engineering. 2002, 43, 135-157.
[12] http://www.caerdydd.ac.uk/carbs/lom/lsdg/quickscanhand.html available on 7/12/2005.
[13] Hines,P. et al. Value Stream Management : Strategy and Excellence in the Supply Chain, Harlow:
Prentice Hall, 2002.



v v
szuuimqﬂmummqﬂamns5qunmm"lﬁlm]sznm"lm
a ' = v o S w A <2
UAITTU YUONT  LUAZ Jganbil AHIINA
'MAIIIAINTITUATIHNNT UHIINOIGEATUATUNS 150l
Email address: ninlawan@swu.ac.th
2 a aa s o d v v o
ﬂ'lﬂ'mﬂﬁflﬂl]iﬁgﬂﬂ ﬁmuumﬂuiaﬂwﬁz%aummmmmwmmmnszm
Email address: walailak ut@yahoo.com
U \
UNAAEd

P ' A = = o o ' v v
nuAseliiymjmnaiednytanmiligiuvesmstanis Tagumudenasaun luludsemeIne Tagld
A A v o ~ a A 9 9a v = v
wumﬁnyﬂumwa%aui ATIPIUNTT UASTYNTAINT L‘WE]THLﬂﬂﬂ’ﬂﬂlﬂlﬂﬂﬂ\ﬂﬂi\iﬁiNﬂJENﬂiZ‘]J'Juﬂ']TV]'N
F3NIHANYDIQATIHATTUARIUN miyeu Tosvesdoyauazns Inavesdumsenigimsoiusiag
' A ' = a ) ° ' a P A ] A
a1 9 eglulagimu msanwinszuaumsgsnaluilagiivasinngmsinsznanunerdouson o

' 1 ] a s 2 a
szinghlulggumuvesgasminssudam  Tnsedanmilymatemslsdsiulawas 14maiin - swor
LA a o '
Analysis tolsziiufnen e laginu
ABSTRACT

This research aims to study the current aspect of supply chain management in vannamai white shrimp industry
in Thailand. The study area covers in three provinces; Chonburi, Chacherngsow, and Samutsacon, in order to
understand the core business process structure of white shrimp industry, information flow and material flow
between business units or alliances within their supply chain. The study in AS-IS model direct to an analysis in
the relationship between business units, difficulty in supply chain management using fishbone diagram and

evaluation in chain performance by SWOT analysis.

1. ammimldvesgamnnssufananinlu

< Y L v o sy A v oA ' %
ﬂTf‘lfﬂilﬂﬂiﬂﬂiﬂuﬂlﬂyﬁlﬂﬂﬂﬂulmgf'fllﬂﬂ&lil‘l@1/]Lﬂﬂ?ﬂ]ﬂ\?ﬂﬂNWﬂﬂﬂﬂiuI‘ﬁfﬂﬂ‘ﬂﬁuQQ

a L a

~

¥ 1
vty Tuiunfne 3 Sanda Aedandarayys aziBuns1 uazaynsains WU
s o Ad 9 o 4y Y 1 ' v 4 '
pudtlszneunanineItoangaanIsuMsasadeua laun nitenunnsg/eeansan g
aw v ¢ o ¢ v s A 9 4 a " v
VIENvIeIMIsAe vhsuuemasa vhsveyuiagnde  ¥in@eIns (Uedn) unw/meniau
< A J = ' ] o ' @ @ a1
na waz Issnlsgildeudu Tashvhsuuemdsadiulvngizasedlusiiayals diu
J 4 3 [l [ [ a s dy 4 Il @ o =
hsveyagnisdsegludaniansFuns uazihin@eaaeznszneegludaniarays
RLFANI UAT AYNIAINT
1 I a i 1o o ¢
vhsuvenaea (Hatchery) 1iludnaauomasdiiiodeno ldnumsueyniagnda Tae

= a ' to dY X o & 9 o 9 o o a
‘L!E’JLW’ﬁEJf;Tﬂ$Lﬂﬂi]”lﬂW’t‘)LLllW'Llﬁf}ﬂ“ﬁﬂﬂ”llﬂi.!@li‘)ﬂﬂ”lﬂﬂ%Wﬂ‘ij}81318 ‘ll‘izmﬂ?fﬁiﬁﬂllliﬂ”l



riesnn lifiuvawmevemiiuiuazguidiudgeiugnssudanludszmeine Tagwhsy

o

= § o 1 [ o 1%
womdsamindmemiiuiaee 1853 TUT0WIATIIU Code of Conduct Shrimp Hatchery
o A nsj o = ~ ] [ < o A 1 [ o
(CoC) Mnnsuiszas luilagiiuiinavhsvuemdsan ldweminusiindwaz dlsvousiiusg
8 o 1 [ )
TudsgmeFananmsnay (Cross) MvaInpLRUFE N
¢ v & P Y o a a A
vhsueynagnis (Nursery) iluvhsunidesgnisdaaszezuemaod unsyanle
& N o s & o
Wugnduiteieldiuvhsuaesds dnateyuiallszum 18 Ju
J 2 a I a 4 [ 1 o <3 4 ]
vhsauaeeds (Wedw) Wudnanduilodeas IdnuTsenunSeiouduionsdieen
A a s a g v & 2 Yy yYe =
w3ou3 Inaludszme erdesrziivinadaua 2 - 5 l3aetiodarzidesgnialddaua 80,000 fa
Y
150,000 16015 a1 lumsideqd seunas 100-120 Sudeenusoduue 1@
v < ] [ 3 = v o @ =} 3 9
Tsanumlsgildeadiu arulnnjrzasediumde sandaaynsaas Inelsenuies
< A ¥ A o ¥ v A Yo  aw A o & o a o
wuilsgiduionees nazsudranlsgldunetlouldnuuiinou mvadeiagaundn
a A 9 4 J c}l A [}
lumswanfens 1z ldnnaaaaanzia’lne anvhiudoeveunyasng Tasase wsor 1w/

WoMAuNaa

r

amanaleiumie

gnannrhineya Yorigaveununsns

o 1 9

a 4 9 v
31]‘“1 ?@ﬂ?ﬂﬁlﬂﬂ?ﬂlﬂﬂiuq@ﬁ’lﬁﬂﬁﬁﬂf}\ﬁﬂ?

4

msauquaanmuazanulasaselugaamnssudaun Suduawanis lduves

a v &

fagaudavndannnnasnsilfiaaminasgiunsineasinuazimnzan (Good
Agriculture Practice: GAP) du@adumsnanluTssamulsgdiildvdninasinag 33 msnalu
MIHAN (Good Manufacturing Practices: GMP) c’f;ﬂﬁmuﬂ'l”ﬂuﬂ'i:mﬁﬂizmqqmﬁﬁmqm
WA, 2543 SANAVMIATIUITZVUMINATISHEUATI81AZ9AT N ANABIAILAN (Hazard
Analysis Critical Control Point : HACCP) @4/ ua Tasd 1ina1uamenssumsomisiasen
Hayiuanzmsuvaduninisfivesnaadusifenoudegs Uszimagaives
Yszima'lnedie ansyemsn uazavamyls 18siulsinasmstatumamsiinilsad
wu n31Fnasgrunisnaa nazinasgiuaudaeaseiiissuuasiadeufeundy

v v 0 v
(Traceability)  M1d92A TIWHIMIAMUAINATIINITUNARIUYDINTIAIRY udu



4 ' '
v @ a a

asiumauaaanuamsalumsudsdudesoifomsiannszuumnaaignass uagla

a

4 ' 4 4
MATFIUAREANINTZUIUMIFINY I TagUmuisudwansiudviondiug msiaeadaa

Q

1 k4
manlsgl msvudaziadivmiie saudimsiennszuuamsaumaniilseaninmoe
d A a 4 J
sz Teminemauann)dsudoyaniagsnasznitegm
' k4 0%
2. szuulggimuvesgaavinssufaunluilagiiv
M3IAMI 199UNMIU  (Supply Chain  Management) Ww18d9  M3silszanusan
N3ZUIUMINNEININATeURquUIINGIadingay  MuszuugsivgadmnssuligdusTan

o 9 £ [ a o J a 9 1o v
VUFANY "H\‘lllﬂ']ii’ﬁﬂN']‘LlWﬁﬁﬂﬂ!“ﬂﬂ1iﬂiﬂ1§uﬁ$"ll@llaﬁ1iﬁ‘Lll‘Vlﬁﬂ’J“]Jﬂﬂullﬂ ouwdums

U U
4

Py oA v a o ¢ o 2 v Ay oa M ) A da o 4 '
adnguauinludmaasunuaztiheuedunatiggus Inadugames  daniludusondo
s ' ' A v o o a . . L. K 5 Y
pendsznoua1ey TulaguniuAoaeduiuiniagsne (Business Relationship) ¥9vziviu 1
] Y 4 a 1 d'ﬂ) o a 1 @ g Y 9y
molulgginuezilsznou lidieesanigineaneg  Ndesdutiuauszninnunalududu

oy 3’ A ' J [l 2 v o
11 (Upstream) ttaz1/a181i1 (Downstream) M3fiteiageInns 1uTsglniulaaduiuinig

'
a A

A v A g Ao Y o A o 1 Y
FININAADNY ﬁ]gLﬂuﬁ;mimumblumﬁﬁiNmimmmmmuﬂwtgwaﬂmqﬂmu Lasnl

a

Y
o A g

v o de o \ o A a 3 o
meduiustiu ldwann lgiunduiusininiegsn  (Business  Alliance) oz lims
o a 1 I a wva 42’ a o
aniiuauneluTggUninduwalumel §iaundu Gnet gruognaise, 2546)

2.1 Tassadavedlaglmuiavn

= @

' F4 Y J ! o 'Y :}d 3} 9
Glui“b”qﬂ‘lmufN"UTJ“IJiZﬂﬂﬂﬂ?ﬂﬂiﬂﬂi$ﬂ@“ﬂﬁ1ﬂ 9 aauaauiinlareine HIAN

[

a . J ci’ 1 a < =
JagAu (Supplier) vhsudsads (Wedu) aaanans Tsesnuulsgilideutu Suanelanuas

a av =2 Y 1 4 9
AUTlon  veuwavednITEIzAnE Insead wvedlggimulugaamnssuneuiimmizy

U

o [ a . Y a 1A ] A Y A v 9 Ao w a 9
N1INYAL (Supplier) HHAA (UoAN) uazmimgﬂuqﬂmﬂauw/wamﬂuﬂmmunmqﬂum

a

liveaaianananas Tssaunlsglateadu @ag1lii 2) lusgnianguazinnssude q 714

o A 4 o a g a
antiumayen Tealseenuauiuauaiunsuiumsgine lugaaunssudeun




s 2 Tassadelagimuvesgaainnisudaa
22 DIZUIUNIFINVIURATIHNIINAIVI

' 4
NIZUIUMIFIND IUgAT NI TURNIIITUIININEASNIAReIR(oaY) Tadaduly

v
= Y

2y A o o Aqu o a A v o A
doafeTasdedidyilFlumsdadule Aesiade a fagtiuiinaranars madsedeves

a

A ! 1 @ a = :} 1 dy Y 2 Y
!ﬂﬂﬁiﬂililli]']ﬂﬂ'lﬂﬁifJiJU'ﬂIﬂﬂﬂ']ﬁﬂﬁUﬁﬂ'lWﬂu memﬂuuﬂuumammmﬁ]ﬂ%nm

[ 3 a 3 d” 4 J 4 Y o 4
Uszana 15-30 Ju ntunbaInsIzAndodognnanInvhsueyiagnialasudaduiugnia

a Y T d' v Aa dy o 9 o d' 1
NABINII l,mﬂau‘ﬂ%mﬁuiwmzmaﬂmﬂizmm 200 —-300 @]’Jllﬂ@liﬂiliiﬂﬂﬁu’lﬂﬂ1u“llﬂﬂ

A
Y

o o w o Jdo o 5
3(ﬂimlizm)uazﬁua“lumﬂugnwuﬁamm (Fried Movement Document: FMD) ¥4

a

& v v y
ﬂig‘]JTHﬂ']jclf@ell?ﬂ@'ﬂf;quﬂg1%13a15311ﬂ551]’]m 3-4 U

Fd g
dns1msasegnivastoauvzduegnuvuiavestons Taena lazdisiuan 80,000-

9 a

v 1 Vo ' o a { 4
150,000 Aaae 15 vasnndassgnialszana 7-10 Sudeezisulnemisde uazulasues
v v y & o = o @ v
o113 1Mz AUvLIAveeR 1Bl szana 90-120 Judednsadudeueld inyasnsg
v a A Y A 1 9 < A =2 a [ A
aadulvneiiensindeusiafaiaaiananneu Msianduinuimelaiezandeunnio
"9 Y v 9 4 A Y < ' v 9
Womaunarudusune ljvisunaaianais wieTsenumilsgil/Meaudu neunissuna
Y
[ a 1 o v A v do
Yszum 2 Sunuasnsizdesdaseveluiinududidadth (Movement Document: MD) 910053

4 v
Useus dmsunszuiunsaasedevieney lHnat 2-3 Ju ndsmmindezgnuudslldman

Y
v v A

A Y <3 = dg’ 1 9 Y = ] )
nannse Isanuulsglieudulasasedeazvuegnulsude nanveaInteaziimilszya
' ~ Yo 9 A & ' ' o A '
luamanannoufivzaneliiuddesisdu q edulvgsziduthedadonin s

o & & Y Ao v o 1w Ny A v
uazAdesiedesnill Asmiudwveluaaianatzneiudeiulas: hifidunasand

a

1 A 4 ' <
ﬂgﬂﬁﬂ1ﬂ uazgﬁaﬁ’u%’wqﬂizmumswammﬂsqqmmJﬁgﬂ/ﬁ'auﬂmﬂ%ﬁ,amﬂszmm 1-2

a

o ' A o Yy 1 2 A a Yy < Y, ¥ 2
3u1un15uﬂsgﬂ umiumqnsmwmmaﬂu'lﬂ‘lmsummmswammmu‘lﬂuﬁmwunau

a
k4 9

eseingamiienanliasuauiidedo amiuszvudeduinlyingnd Gaduiuns
1 1 [ A 1 I a v 9 a o A 1 [ VoA A
deoenvzdlldannie Tasdrnnzilumsaadedieusimmeueniovuds lUdamisen
A d' o 9 1 q'; a d‘ 1
Aavamensonuraunfy lnalumsvudalszana 4-5 5109 1ANsLUIUMITININNGT?
winsduamnsoagllugdunudanszuiumsiau Tasuimud5uAawe (Functional Flow
Chart) A431/9 3
nszvaumsinuluisazgineaziinig lnavesdud (Product Flow) M3 lnaveaidu
(Financial Flow) a3 lvavesdoya (Information Flow) 5313195509 9317 4 M3 lvaveq

a A Q‘ i a i ] 2K 9 a d' a
AUAISLTUIINTIUNITNANN W1u1ﬂﬁ]uﬂﬂ@‘ﬂiiﬂﬂ Gl‘u"llﬂ!%ﬂﬂ’]ill‘]riﬁ”llﬂQNUﬂZ]l‘ﬂﬁi]’]ﬂ
] i 9y a

9y a 1 KX Y a <3 1 A = A a 9 1 1
Aus Inadudiua 9 ldaudednda szmiudnfdus Inafeau@ernnieuldun Toginiu

U



' ) o a 4 9 o ' ¢ A .
daums lvavesdoyativagiimsuannlasudoyanuseninessilsgnouiiogluTaginu

fvdvesteyaniimsuann)dsuiunansdagli 5

U

. #uslan 15y Hatchery \

L

= s
gulosusiAa | Vi Nursery
[ | N a
ﬁ'mmmmﬂ< | 1 I L >€1’1umiwaﬂ
y s Ay 4 a
Twualsaldeuty | o vhsudeadaodn)
l —
L Aa1ANA1N J
//’_~\\
=>  mluavesdudn === 0y5lnaveadu ‘eoo--’ myluavesdeya

d' a 9 a Y
3‘1]7]4 ﬂ1iwl‘]/iﬁ"’llﬂ\1ﬁuﬂ1 ﬂWSVl‘H’d“U’ENN‘Ll Lae ms”lwamawmga

@

1 5 Medumsuanasudeyaszrinesdlsznoudis q Tulsguni

~ g ' = A Vo A ' s
611‘!11]7] 5 @Qﬂﬂi%ﬂ@ﬂ@nﬂ qﬂzwmmamﬂaﬂu%’agawmwﬂu lﬁilinﬂi%ﬁ)%ﬁ/\hill

s da/ 1T Aa =} L o A o A
eyuTagnie taz vhiu@esds @Wodw) Imsdwideyanunernunnudesmsgnie urasin

¥ A

e

Py A o o 2y ¥ ' s A Y i a v
ﬂl@ﬂ@ﬂﬂ\i "’UmlmﬂEJ’Jﬂ‘]Jgﬂwu‘];fN !Lagﬂmﬂjwm@\iqﬂqﬂ 53%’“\11/‘hiulaﬂ\1f]\1 (ﬂ@ﬂu) LS ITUHNY

a U

=

4 9 o A o qa ¥y A4 Ay o o 1
RRZAN] uﬂmmmﬂaEJuﬂJay‘aﬂugﬂErm‘uﬂimmmmam VIUIUDIMITNADING LASAWUZUINN €



= @ a dy 9 A a d?’ dy 1 o dy 2 T Aa Y
lﬂfJ')ﬂ‘lJW]ﬂuﬂﬂ"l'imElﬂllazﬂ"lﬁllﬂ:ﬂql)ﬁqﬂlﬂﬂ‘llu‘luﬂlmzmﬂﬂ 33W31§V\|13Mlﬁﬂﬂf}q (Ueau) iay Qﬂﬂ1
< 5 & = ' o
flo amanans Tsanuutlsgalmeatu sazTssnuemnsdisezi Tnmsuantlasudeyainasiu
4 o ¢ v v a Yy A y A \ ~
!ﬂﬂ?ﬂuﬁﬂ']uﬂ'ﬁmﬂ'J'uJﬁ@Qﬂ'ﬁQQGUTJ ‘ﬂilﬂm VHIA LASIININN ﬂill'lmfl\rﬂmﬂ\ﬂuualm$sluﬂ§m

A v v Yy 4 & a Yy o o vy
ﬂ@li?ﬁ]WUﬁ’]iﬁﬂﬂ'NGLUQQW]QIjqqqullﬂizﬂ/ﬂﬂqwu ﬂi]$1|ﬂ’]i!ﬁ]\iﬂaﬂllﬂﬂ\jmyﬂiﬂiﬁmfoN

d v v @ U 1Y v Y
3. MBS ERANNENIUE sTr M Mg UMuve sgAm N TR TU
< 9y dy Y dy A= @ @ ~ a '

nnmanuswswdeyadesduluiuifnmnimiavays auFuns aynsans szuin
A [ [ U [ 1% o 4 = J Y ﬂ}dy
Woutumeu - Sunan 2548 Saufumsdumusivhiuvemass vhsueyagniunuasnidines

" a < ' lo & H
Ae@oan) Tssomulsgfestu vagummemaunasifudedslineiaaanars aunso
H 1 4
agianunerdeusonTesiuszningmulagmugeu 1adail
¢ X v 1 a d 14 ¢ A 14 1 a
1. inuasnshsuaesis (Wedu) naz vhsweynagnds whiudesds (Uodw) uaz
3 = ¢ o v A a

vhsueyuiagnd fvadesluduhiueyuagaduiumioudianiaganlunsnaa

. Y o 4 dy 2 1A aa 1 [ 9 a 1 dy Y
(Supplie)  Idfumavhsuidesda@iedn) sweiidaaenuludiumsandedevisgnialae
@ a Y < a Y dy Y L [ s A a k4
dnvagmiaadenuazilumsaadenuiosdulasly Insdniiioaouniuimgniaay

2 9 1

Amuatugegniunniu faamsdenTesludiuvesnisnaunumsnansuiu 11a
v 4 o a A& o . o £ o 4 o oy
doyameinuranamineti lUgmswanmsdessiuiu vannuielanuszringiilae

4

A = v Y Ay v J Y ' A v ! o

nyasns Wige ludrnudeyai Idarnhsueyiagnds wu viannude lameuliug
4 d'dy IS ' [ ' o Y 1 Ay o1& o
yoagniaigeilunemiiugoinandssme ildinyasnsvisdiui liviuanudiAgves
a 1 & Y o s v A Y v A a9
mM3aadedevIsgnNInuThsueyIagnlelaense uAvzFaVIEgRNNF MBI UM
o 9 1 Y a 1 A a dy Y o Y o

aunaramszazi Inaamldielumsaadeoniodunic ldegniues ilnilagiiuilam

= o Y X I o a a o Ao o o o g dy P4 1T a
menugniagailuiagaulumssanivilymndagydmsunyasnsvhsu@esdaisaun)

d 2 a (Y] o
2. 1nuAsnH5@EsINe (Uoan) sazlssnuams/Aumusmingems 01113

]
@

I o Y A o <] 9 dy A a dy
L‘]Ju‘ﬂi]ﬂfJLﬂENQ\WIﬁ‘WﬂﬂJLLﬂgmuﬁunuﬁluﬂﬁlaﬂ\iﬂQQMWﬂ INHATNIICAAADEDDINITIN
@ o ] VA d’l A g 1 A a dy A ]
AUNUIINUIY Lmlﬁ@\ﬁ]'}ﬂ!ﬂ‘]ﬁlﬁiﬂﬁélﬁﬂﬁﬁﬁﬂ!ﬂﬂlﬂﬂﬁiﬂﬁi?ﬂﬂﬂﬂ llNu‘VluGl,‘L!ﬂWiLﬁfN‘ﬂUliJ
v P ' v
nmindwaliinailgvmiidu Taonbasnsvzdestns luszuumsandgaziininaaoniio
' Yy & 2 4 A ~ & = o Aa
mwa“lwmnu“lumwamwm‘wmm “Hi'E]iuu’lﬂﬂim!ﬂ‘]el1‘5]ﬁﬂii]g"lf'f]fﬂﬁ'ﬁiﬂﬂnﬂ’]iuTﬂﬂu
o Yo ) o 2 A a o
blﬂiﬂ‘l!ﬂ\ihl'Jﬂ‘]JTlN'ﬁu"'lﬂEJi’ﬂﬁ"li muumnﬂaﬂmmamunummmymnmamunuﬁlumi
a A 1 = 1 J dy 1A
Haanga ﬁ\‘]Nﬁcl'l’gi}ﬂil'llllﬂfJ'J”{,JjﬂxﬁgﬁﬁNmiﬂﬁﬁﬂﬁ/\hﬁ11lﬁﬂﬁﬁ}ﬁ(ﬂﬂﬂu)!!ﬁgifii\i?u@?ﬂ15/
o o 1 1Y e Y o & 9 A Ly &
AUNUIINUIY uaﬂmmzrﬂu@ﬂ‘muum mnﬂumwuuazﬁgﬂ'ﬂumﬂ INHATNTVIAAIND U

I k4 1
gaszlumadendoduiuntitonumaigas ldanudwaiuilymineadulunuaivayu



= A q9 o Yo = 24 ' Y a
Tumsides e ldinbasnsannsa@esduaz 185 unaneuumuimuzay swgdnaliing
o A = A
anudsduluerBwmsiaesdeae )
13 - a J csy 1A
3. inuasnsvhsudeede (Wedn) nazlssnulsgdoudiy  vhsudoada (Wedu)
= a < <3 IS { o J av '
nSeuaiioudnan naz Tsenmlsgldeutu flugndniuddedudi uaninmsisewna
a 1 d%’ o oazl v A (A d'ﬂ} 1 a 1 dy 1Y) ] &
msaaaedeweiuTasasaindilsinaides Taediuuinezaadedouerurummdaily
vy ~ a a0 R o A Y g & a
WomAunaN aunginsandedouteiulasasslideeiudiunilanannTsenumlsyl
Y < "o o w a o d'g// J dy 4 1 a =
woudu Tl lusdimswaaveunvasns fuandsveshsu@esds (Ueaw) Inainvale

9 9
pinlunisfndedovis  nasnIaoaImIuauntiavesaweslashiidoyaninis

k4 i1
o 1 =]

A 9 Y o a Y <
ﬂ']ﬁﬁﬂ']ﬂ'ﬁi@‘l]f]ll“ﬂﬂj'lllﬁ'ﬂ\1ﬂ'li’]GIQﬂ‘Uﬂ1ﬂIﬁQ\T'lULLﬂﬁz‘]J/W@QLEJuIﬂﬂ@ﬁQ FIUMIAIUN U

< ' A @ { ' 4 A A
Tsenmuuilsyeutulidesmsiazsudedununainlinieiiesainog Iadentivuiad

nainvale
] < % "y o Y A
4. Yssommlsgl  Hewdiu naz wwriemaunals uwmeMaunals aziiuina
o a A ' Yo ' A ] o Y] a
sIUTIngauevIeae iU Tsenu uamsuanilasudeyanuludulsuaanwy
9 v A 1 o
doamsveanaradadl luuiniin
| w d \ \l ] [
5. widOuMAsg naz asndsznouae @ melulgglmu  WulsnuMaTyee
a P} o s ' P o ' v
inerdeenvesntsznoululsgiumuludiunsesnlususesnasgiuaie o uaznsli
o o 9y Y a @ 4 Qa: 1 [
AMuninNuiMdudnms mseonlususeounasguwisu (GAP)  Hunui 71ndy
1 9 9 =Y 1 9 = 9 [ ] a [ [ 1 Y
yaruludmlSinamnniduguam bilimaduneiuuiaigiuediaeiadain dawald
{ o o ' o ' v g o w
Wi 1dsumssusesundmdditiaanm nasns liiudsnnudingusedelan/Sou
o P Y Yo A o Aa A 9 Aa
yoamsUsuliavhiulfldsvinasgiuauismua Tasdadudumsiudunumsnds
v & ' o R o A Py v o 9 Y
AUTUNIIBIUMATIAIT NIz lnInTMIsoesTunTemsaiansagelanazlszanduius v
3 o o o s § g o a @
inbasnaruaNNddyveimshmasguhsuiodumswauinmswaa Jogiiums
v ¥
fmiedaiinzdosveoynnaniuilszue Ao valu FMD  dwmSumsidseds nagly MD
o o v Y Y o ] g A o 9 o
dimsumstudeuielinuTsenuuilsgddevduiosesiunisasivaoudoundy
e o A [ [ v o o Ao J U o A
(Traceability) msawiumsds hinseazamindmsunyasnsniivhsueglusiuanlna uag
' 3 A { o o a
Tlddluansnausunldsveygaldosnly FMD naz lu MD 14 wiemsduiuauves

Y A o

N lgszuueudieie d1luinmsimaluladansaumaunldediainadawaliing

4
ANNaId maiinuigdeu mslddwuzihnnuinedidnmsnnneniasgdad

Y Aay A

ﬁ?ﬁ\?lLﬁZ!ﬁﬂﬁW@ lﬁ@\iﬁ]1ﬂ§11«!31!!39]}114“L!TVISJL!E)EJ!JJ@Lﬁﬂﬂﬁﬂﬁ?u’)ulﬂ‘]ﬂ@]ﬁﬂi

g . a ¢y o Y Y4
HONIINU ﬁﬂqwq‘l‘]i‘gw11u1“ﬁqﬂﬂ1u ﬁ1ﬂ1iﬂqlﬂi13WﬂqﬂW\1ﬂ1\1ﬂa1 ey SWOT Analy51s AU



a d Y Yo Y
3.1 n*mmi1zWmm@!mzﬂmoﬂ1mﬂeqnamnﬁuqﬂmﬂwemaﬂa1

2 o @ v §
nnmsiuteyanas Idlszuailywuazaumguesilgnminnfouiiudvhaladwanddugili 6

wansannlaoudeya msliuimsiies Lab wannausaa Ty fimsdnaouldn yhiuit & uoyapmindh imdaliimols

qammnsauda FmTumsidoads o ivios

Nifisninsdesessim

o1 Lab veamaiy nBATNTNANII
hidndenndud s Tnohidon ardla qunmeliWunsgm
o . nandannd 1AM
viminriofy mnsgianlszng limzmdonn b oA
T Tairfiwane Aoaldmmonmige s higain T umsiuseanaigm hifimanasmmania
msgninfumamst
Trywnlu
Homomalunann spunaisootiaom
sAARD . Py o - - L YRAMNTIN
wamsdnioi andlinsznring o ey udumsiu falszmegusa !
sevransdas . viowiiugzAum ) ;
- Ay
Rosndmibuuliug sgoiafumamsd
annsal§Insdtiiunioad anainlumsg fimsidoaia wiamsuannldoudoya
Aners 1B iR Fmmiaaa Ang@riiiuim mohalszmmvoadiinin sswianadns
R o o v - . . L T
msuanufaoudeyaiimmz mstamIvesnaIAnaaia Aunumindaga amdaiunuaivayu magnian madaeenhivewds
Tunduuazilumsuannlaou Dildwmsgwdman dmdumunsnsfidoads mamsi aunthmng

JoyaudloaduTagnsdmi

31 6 Ashalauaasilymuazaumguesilymlugaamnssudaun




32 maiszdiudnamwlgguimu lagld SWOT Analysis
a o ] a 4 < 1 [l
mstlszdiudnenmve lsgimulasmsinnerigauas yageumeluleginu  uazdnz
4 1
adeumouen lxgUmuiisTemauazgassameuens wiuiievih hlgmsnnagns Iina

sz Tenigegaun Igunudanide ) mamsinsgiiaaiamsei 1

Mg 1 Msdnsed SWOT lugaavnssudarm

i;ﬂu%a (Strength)

qem'au (Weakness)

o szmalnetivhianazanmnzinedeninnnzeauly ® YIANMINUHLHART WAUTTHINBIANS
msRete ® YiAuAALTNIY
a Y 2 ' o A my
o inmasnsiimmguazlszaunsel lumsi@esd o szunsdamsvesaananeiingli idumsgm
o punmwesdudannsauuiudalszmeld o doniwmiasiiugnnaalszme
;
® andumitiyarg ® inpasnsvd ulumsneses M UEEe
A o do g ~ @ A A m o £ o a ]
® pdadamidiFeglinmumnvane o SapduiiFinahimiveuiunuggma maTuTadmsusud s
= ' [ a o 4 v 9 o 'Y 9
o fSunauazyanveantdeenkand unga nszumslsgUidmds hidnmh
® yndoyavewmaaanlszmA

Tond (Opportunity) ’qﬂiﬁ 3 (Threat)
o I&ufuuzimudnAnmsnaisnusms ® QnRATUIMISE e St
@ 9o T Y v

HASA MUY THU OIS o nisddrevesgnAuezaEINsn lumskaaTLegiUngMa

- PR S, . ;
® Siafiunmmss Inafigs (High Consumption) Tugain o niswanvnAslsyme gy Su dunuignni

atlszma o SuEsAT
o3 § - Y 4 FA v

fipanasoesumsung o SununurdagWuiiomnsaminiuigau

y ’ s
o fimsrusiaiadaiiumnam seenaudidess iay o Tsmsztnatudasabiamsanuadimiuou
) g A 9 9o = ’ .

anmgionuaitond Jymhifiuann o fimsuisiugesznialszmaniourin wu Sulaiide Su uas

= o o Y o
. Y . o

Hlymlsnsziannd @ouumsng) uaz v Saun T

= [ E Yy v
o iimsmugupmamedutunanmlszmeagh laun
ansgemsmuazeviag 151
¢ A v & g =5 2
® yiAuusHALN /AT oM MIA i uandud o ng

S (Strength) = Ho1dnF eund oyauiwelegiimu

W (Weakness) = Yaidonf5eunsogagonvelsginm

0 (Opportunity) = Temameueniidenlsy TemideTgUnm T (Treats) = glassameusnyieamidsameuenTeginms




4. a3 Unauaziaueuus
4
quatedl lddinsAnyinszuaumsnugsnananvesgaanisuiau  uazd1san
Hymglassalumstams Taginiu wuiimsuannldsudeyaiarsniegsneszninegii
9

9 ' o a o 1 Y o o
tov amssauiienunaumnumnaanaeanilaglniu siadedusiunazgnimualaslate
cy A 9 a ) < < 9 2o v o ' 'Y a
Waedus Iaa Tsanuulsgleausn dudu uenantidiaglanuduiusseninganiegne

a ¢ o ' o a ] A
sagnsziamnilymdredsdinlarsiudumaiia SWOT — Analysis — 92AU3In1510Y

5 a . v a &L yyy o oA yd 4 9 Y 1y
UszanSamveslaginudenizinaiulddesorfoanusuiovosdiinerdo Tnsaseldun 4

a

Y @ <3 o T @ @ [}
IANINDAY INHATNT Tﬁﬂﬂ1ullﬂ§zﬂ/ﬁ)ﬂ\1!ﬂu FINMYUIGANIUNATILUASIDNTU AIBYTNIY

]

4
a

D - =1 T A 2 = o '
3'JllNﬂﬂlﬂﬂmu%iﬁiuzﬂﬂ’]ii’]ﬂﬂqnWﬂ@]uﬂﬂ“ﬁﬂﬁnuﬁgﬁﬁﬂﬁm inlml,mwnﬂumiﬂim]qﬂm

Y ' a a o o ' ' y
qﬂﬂ'IHGUENQG]ﬁ1ﬁﬂ§5uﬂﬂﬂ13w1ulﬂﬂuﬂﬂ15?!ﬂi'lgﬁﬁ'N 9 "Ummi%ﬂmﬂqﬂqﬂmu%Lﬂuﬁauﬁ

wAudumsae

Padnssudszma
Y
av Yo @ o W o Ay a
et Idsumsmivayunndninaunespumivayumsie (@) Ausdive

Ly
VBUVBUANNT A If]fﬂﬁuﬂaﬂ

19NE1501909

¥00 Eyuqaism HazAML. 2548. Qmmwﬂssumsmmémfi’ﬂuﬂszmﬂ"lm. ATUNNUHIUAT:
nIySgmsnui.

I qrgna. 2546. aedaanduazmasdamalaigimnie ngamnuuns: Fidagadu.

Naim, M. M., Childerhouse, P., Disne, S. M. and Towill, D.R. 2002. “A Supply Chain Diagnostic
Methodology: Determining the Vector of Change,” Computer & Industrial Engineering.

43, pp.135-157.
Pernaby, J. 1993. “Business Process Systems Engineering,” Proceedings of Business Process Re-

Engineering Conference. London. Cited by Lewis, J., Naim, M., Wardle , S. and Williams, E.



