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ABSTRACT 

 

 Upon the developed Roadmap for industry for participating ASEAN Economic Community (AEC), industry can gain benefit over its 
supply chain redesign due to free flow of material and labor through several available strategies.  However, it is difficult of project the 

impact over actions or strategies addressing to this redesign.  Therefore, the multi-criteria projection using simulation tools is used to 

predict and cross determine the benefit and gravity of the effect of the strategies.  The simulation model is constructed of key input factors 
and generates the output as the benefits through the expected NPV.  Parameters and effect of factors are determined using expert and real 

player in the business ecosystem.  The simulation model are tested on 4 electronic/ electric and automobile/ automotive part supply chains, 

total of 12 members.  The result shows that, in 10-year time if some strategies are selected and adopted to the company, the supply chain 

can improve up to 54%-232%.  The company can improve up to 37%-524%.   

. 
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INTRODUCTION 

 

 ASEAN Economic community (AEC) is to be 

launched in 2015 where 10 Southeast Asian 

countries together integrate its economic over the 

same initiatives and principles, i.e., (a) a single 

market and production base, (b) a highly competitive 

economic region, (c) a region of equitable economic 

development, and (d) a region fully integrated into 

the global economy.  Here, the flagship single 

market and production base comprise 5 core 

elements: (i) free flow of goods; (ii) free flow of 

services; (iii) free flow of investment; (iv) free flow 

of capital; and (v) free flow of skilled labor. [1]  

 Thailand as one of the member of AEC is also 

alert to this initiatives both government agency and 

private sectors.  Several national policies including 

trade and infrastructure development as well as 

industry development have been addressed to allow 

the country to be ready to this change.  The logistics 

and supply chain management are no doubt one of 

the key success, should the country and its economy 

be competitive and survive. 

 In Thailand, two of the most significant 

industries are electronic/ electric and automobile/ 

automotive part industry.  These two sectors alone 

contribute up to 30% of Thailand gross export, 

accounting more than 62.8 billion USD yearly and is 

still growing strongly. [2] 

 Thai electronics/ electric industry exports 90% 

of the capacity (31.9 billion USD in 2013), is ranked 

13 of world exporter and accounts of 2% share in 

global production.  Computer, HDD, PCB and air 

condition are among the top exported products.  The 

industry is strong in Thailand (over other AEC 

country, except Malaysia) due to experience in the 

industry long before and plentiful of skilled labor.  

Multi-national factories has invented in the 

production infrastructure and technology and begun 

to do the research and development more in Thailand 

plants.  Technology is also transferred in most case 

of the joint-venture companies.  However, the 

factories with Thai nationality are mostly 

downstream and 85% are small and medium size.  

Therefore, it suffers from the lack of quality, 

technology and capacity.  Most of the factories are 
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also dependent to the raw materials (70% in the cost 

structure) bywhich are mostly imported.  [2-4] 

 Thai automobile/ automotive part industry 

enjoys its top rank of Thai export for years.  The 

industry generates more than 30.9-billion-USD 

worth of export in 2013, ranked 9 in the global car 

production industry.  The industry has developed a 

very strong supply chain, constructed of 26 

assemblers, including top brand such as Toyota 

Motor, Mitsubishi, Ford, Mazda, Nissan, Honda, 

Isuzu, Mercedes-Benz, Volvo, etc., and more than 

1,700 supporting factories (tier 2, 3 and 4). [5-6] 

 

2. Objectives: 

 It is necessary to develop a road map for 

industry in order to enjoy benefit up on AEC 

participation.  To understand the current position, the 

SWOT of the industry is identified, based on 

literature, e.g., Thailand Industry Master Plan 2012-

2032 [7] as well as in depth interview with key 

stakeholders both government and private sectors.  

Then the objectives are set based on the situation and 

the likely scenario, also based on these sources.  

Where, 4 supply chains of Thai electronics/ electric 

industry and Thai automobile/ automotive part 

industry are selected as the case study, the roadmap 

is structured. 

 The concept of value chain is used to inspire and 

construct 8 activities/ perspectives.  Figure 1 

illustrates an example of strategies in electronic 

industry roadmap, mapped on value chain 

components.  Figure 2 illustrates an example of 

activity, strategy and actions. [8] 

 
Firm Infrastructure 

Strategy Development/ Cluster Development/ Reengineering and Rebranding 
Human Resource Development 

Staff Exchange and Training/ Skill Development/ Labor Incubating and Outreach to Institute 
Technology Management 

Product Development and Value Adding/ Product and Process Development/ High-Technology Product Introduction/ Supporting 
Technology Promotion 

Procurement 

Increase of Local and Regional (AEC) Content/ Vendor Development 

Inbound and Outbound 

Logistics 

Relocation and Expansion of 
Distribution Activity 

Operations 
Increase Competitiveness with 

Quality/ Lean Manufacturing/ 

Increase of Semi-Automation 
Process/ Eliminating Non-

Value Activities 

Marketing and Sales 
Increase Competitiveness with 

Pricing/ Branding/ Marketing 

Segmentation/ Local Market 
Promotion/ Thai Brand 

Initiatives 

Service 

Service Promotion 

 

Fig. 1: Strategies in Electronic Industry Roadmap [9]. 

 

 
 

Fig. 2: Activity/ Strategy/ Actions [9]. 

 

3. Simulation Model: 

 The simulation model uses Monte Carlo 

simulation technique [10, 11] to predict the outcome, 

i.e., expected profits and Net Present Value (NPV), 

from the input, i.e., external and internal factors.  

The external factors are impact from (1) AEC free 

trade, (2) natural disaster, (3) economic and 

environment and (4) technology development.  The 

internal factors are (1) market goals, (2) relocation or 

expansion, (3) production networking, (4) sales 

growth, (5) human resource development and (6) 

core competency.  The model is based on the 

probability of 3 cases, i.e., Optimistic, Most Likely 

and Pessimistic.  The distribution of the outcome is 

due to 1,000 iteration of calculation.  Module @Risk 

Simulation on Microsoft Excel is used. [12, 13, 14]. 

 

 

4. Example of the Simulation: 

 Giving example of marketing and sales strategy, 

taken from the roadmap, the strategy is to increase 

competitiveness with pricing.  This strategy affects 

sales, production cost and material cost.  The 

outcome of interest is the NPV.  Figure 3 illustrates 

the connectivity of the simulation process. 

 The input data are (i) known input, such as 

annual sales, unit price, material cost, labor cost, and 

(ii) uncertain input, such as annual demand, decrease 

of market share, increase of cost.  Decision variable 

is due to the decision maker of the case study 

factory.  The simulation is projected to 10 years with 

triangular distribution of the uncertain inputs.  The 

level of the distribution is varied yet agreed by 

stakeholders on each case. 

 Then these figures are calculated based on the 

distribution and probability and then used as the 
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input to the simulation model.  Then the sales 

volume and income, production expense and cash 

flow can be predicted.  The NPV can also be 

predicted so.  Figure 4 illustrates projection of NPV 

for an example company in 10-year time. 

 

 
 

Fig. 3: Simulation Process. 
 
Table 1: Example of Spreadsheet for Data Input and Data Gain from Calculation. 

Items % 

Year 1-5 Year 6-10 
Data 

Gain Pessimistic 
Most 

Likely 
Optimistic Pessimistic 

Most 
Likely 

Optimistic 

Sales  100% 110% 120% 100% 110% 120% 110% 

Production Cost  

Material Cost 93% 120% 90% 80% 120% 90% 80% 97% 

Labor Cost 7% 140% 110% 80% 140% 110% 80% 110% 

Sales and Marketing Cost  

Marketing Cost 40% 107% 100% 90% 107% 100% 90% 99% 

Labor Cost 10% 110% 107% 100% 110% 107% 100% 106% 

Sales Cost 45% 100% 100% 100% 100% 100% 100% 100% 

Other Cost 5% 100% 100% 100% 100% 100% 100% 100% 

Management Cost  

Management Cost 60% 107% 100% 90% 107% 100% 90% 99% 

Labor Cost 25% 110% 107% 100% 110% 107% 100% 106% 

Administration 

Cost 
10% 100% 100% 100% 100% 100% 100% 100% 

Other Cost 5% 100% 100% 100% 100% 100% 100% 100% 

Impact from AEC  

Tax and Import/ Export Fee 

Reduction 
n/a n/a n/a n/a n/a n/a n/a 

Market Share Reduction 

due to Competitor 
11% 7% 5% 11% 7% 5% 8% 

Increase of Labor Cost n/a n/a n/a n/a n/a n/a n/a 
Other n/a n/a n/a n/a n/a n/a n/a 

 

 
 

Fig. 4: Projection of NPV for an Example Company. 

 

Results: 

 The simulation model is used to evaluate 6 case 

study supply chain bywhich each comprises of 3 

companies.  Figure 5 illustrates 10-year projection of 

thier NPV.  Companies in supply chain A are of 

those involved with chassis.  Supply chain B is 

engine-related.  Supply chain C is air-condition-

related.  Supply chain D is power-supply-related.  

Here, each company has selected 2-5 suitable 

strategies based on the developed roadmap and then 

predicted their changes in parameters due to the 

output of the strategies.  In 10-year time, the changes 

varies from 54%-232% chain to chain and 37%-

524% company to company.  The most improved 



10                   A.Francis Thivya and P.Tharcis, 2015 /Journal Of Applied Sciences Research 11(19), Special, Pages: 14-19 

 

case is supply chain D where they selected the 

market expansion and relocation strategies.  This is 

due to the foreseen market opportunity of the AEC 

where surrounding countries of Thailand are mostly 

under-developed and, currently, they are developing, 

especially the infrastructure.  Other strategies, i.e., 

research and development, production networking, 

product design, are also selected by this chain.    

 

Conclusions: 

 The simulation model is simply devised based 

on the interest of predicting the benefit out of the 

strategies, should the company take any.  Where 

there are several strategies available from the 

developed roadmap, it helps decision maker to select 

the suitable strategy in terms of readiness of the 

company as well as the expectable benefit.  The 

simulation explores the possibility in various cases 

and in various scenarios and identifies the gravity of 

each strategy.  NPV can be predicted based on 

assumption made.    
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