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1 Background

This decision model is based on an outsourcing decision in small electronic appliances industry. The comparisons and the structure of ANP model are supported by a case study performed with collaboration between the company and Department of Industrial Engineering at University of Pittsburgh. The case study consists of literature search and interviews with the company president and chief technical officer (CTO). Due to the confidentiality agreement, the company’s name will be given as ABC in this study.

ABC is a mid-size private company that has been in the electronics market for 30 years. The company’s history began with the patenting and marketing of photographic products. Today, the company designs and manufactures consumer electronics accessories and owns several numbers of brands in small electronic devices such as digital cameras, radios, remote controls and electric adapters. The sector overviews for Electrical Equipment, Computer Peripheral-Storage and Photographic Equipment are included in the Appendix.

During the past decade, globalization and growing power of retailers put pressure on the company to diversify its market. Recently the company acquired a couple of product lines to increase its product variety and get more shelf space from the major retailers such as Best Buy and Circuit City. However, increasing the product variety is no longer a satisfactory result for the sales. With the rising trend of manufacturing outsourcing, the company started to face a strong price competition. In order to survive in the industry, about five years ago, ABC transferred all of its manufacturing operations to Asia. By doing so, ABC was able to concentrate on its core competences without being affected too much by the price breaks. Yet, the competitive edge of the company is innovation and product development, which is mostly done by its engineers in the U.S. Most of ABC’s products are one of kind, innovative products that do not exist in the market prior to their product launch. Because of patenting difficulties and the instable situation of the sector, ABC needs to come up with new products every six months.

At present ABC works with several Asian suppliers but not all of these business relationships are perfectly established. There are many issues that ABC faces while choosing the best supplier for a specific product type. One of the biggest issues is the tradeoff between intellectual property protection and cost savings. The company’s existence in the sector is mostly dependent on its capability of producing innovative products. The company is often the first in the market for electrical equipments. However, due to the nature of the sector, ABC’s leadership does not last more than six months. The competitors are quick to introduce similar products that can be sold for much lower prices. For this reason, the company has to continue R&D efforts while reducing its product prices. Currently ABC works mostly with Taiwanese suppliers because these suppliers can guarantee product exclusivity in North America. The company also has good relationships with suppliers in Hong Kong. However, the production costs in both Hong Kong and Taiwan are much higher than the ones in China because these suppliers cannot meet the economies of scale in production. On the other hand, the Chinese suppliers who work with big American electronics companies can manufacture the same product for much lower costs. And this is how ABC’s competitors can launch similar products for lower prices. Unfortunately, executives of ABC find it risky to work with these Chinese suppliers for development of its products because in that case, the executives believe they will not have even the six-month of leadership in the market.

The other issues include trade policies, tariff politics and social tradeoffs. There are many other long and short-term criteria that ABC has to consider for choosing the best outsourcing destination for its products. Although, the criteria concerning the national and world economics are not as influential as the company’s benefits, the executives pinpoint the necessity of including these criteria in the model due to the shareholder conformity.

GOAL: To find the best country alternative for outsourcing. 

PERSPECTIVE: Company ABC.

2 BOCR Model and Pairwise Comparisons

We use SuperDecisions® software as the primary tool to build the AHP/ANP model and consider four merits for the decisions: Benefits, Opportunities, Costs and Risks. The top-level model is depicted in Figure 2.0.1.
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Figure 2.0.1 SuperDecisions® BOCR model main screen

2.1 Alternatives


The five outsourcing destination locations considered by this specific company are as follows:

· Mainland China

· Taiwan

· Hong Kong

· Japan

· India
2.2 Strategic Criteria


Four top-level strategic criteria used to judge the priorities of BOCR are as follows:

· Economic

· Political

· Social

· Company Benefits

Under each of the strategic criteria, there are some sub-criteria presented as follows:

Economic sub-criteria:

· Asian Macro-economy: The economic development of Asia.

· USA Macro-economy: The economic development of USA.

Political sub-criteria:

· Asia Politics: Politic stability of Asian countries. This includes democratization and developments in democratic reforms.

· USA Politics: Politic stability of USA. Outsourcing and international trade is a controversial issue in the US politics, too. The future politic statements and initiatives will depend mostly on US’s placement in world economy.

· Peace: International trade improves peace. On the other hand, unbalanced trade may cause disagreement between countries.

Social sub-criteria:

· Asia Development: The improvement in people’s life in terms of consumption, mindset, ideology and living standards.

· USA Development: The changes in American people’s living standards. 

Company Benefits sub-criteria:

· Innovation: Innovation is the company’s core competence. Continuous capability of product development is important for the company’s existence. 

· Market: Market share is an important part of revenue earning. Market share comes with price competition.

· Profit: The Company wants to keep its profit margins in a reasonable level.

2.3 Benefits Merit

Typically, three main aspects of benefits are considered in outsourcing decision process: (1) economic benefits, (2) organizational benefits, and (3) benefits in production. There is a subnet under each of the three elements. Under benefits, the model reflects mostly company’s perspective. The world and national economy are not directly affected by ABC’s outsourcing policy. There are two reasons for that. First of all ABC is a fairly small, private company whose production volume is a tiny percentage in the entire sector. Secondly, this company’s outsourcing policy can have little global influence in short term. Moreover, since the decision is ABC’s decision, it is more appropriate put only the company perspective in the benefits merit. However, in opportunities merit, the company executives realize the importance of global criteria and would like to include them in the model.
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Figure 2.3.1 Benefits merit subnet

2.3.1 Economic benefits
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Figure 2.3.2 Economic benefits

Table 2.3.1 Description of the factors in economic benefits network

	Cluster
	Factors
	Explanation
	Typical Trend

	Profit
	Competition
	The competitive advantage of the company in the market
	More competitive advantage means more profit.  

	
	Price
	The price of the products in the stores. This strongly depends on the cost.
	The less the cost of production, the less the price can be. Thus the sales will increase. 

	
	Sales
	Annual sale amount of the products. 
	More sales will indirectly lead to more profit.

	Asset
	Investment
	The amount of capital the company liquidizes.
	It is better to hold less capital for this company

	
	IP
	Intellectual Property (license, patent, etc.) 
	It is more beneficial to be involved with a supplier who can protect IP

	
	Labor
	The administrative labor work
	It is more beneficial to be in contact with a supplier that does not require extra labor work (ie. Language)


In outsourcing economic benefits for ABC include reducing the variable and fix costs. In order to prevent duplication and bias the variable cost benefits are not included in Benefits merit because costs have been considered in the Cost merit. However, looking from a different angle, the economic benefits arise not only from reducing the cost but also to be able to reduce the prices. Reducing the prices affect the sales and competition. Competition and sales also affect the price. This relationship is shown by a loop of interaction. Another benefit is that company is able to reduce its assets in terms of capital and labor capability. Intellectual Property is also included in the assets because for this specific company IP is an important asset to protect. The protection level depends on the destination. Even though the benefits listed above are natural consequences for all outsourcing applications, the levels change by country. And here these levels are assessed by the pairwise comparisons.

2.3.2 Organizational benefits
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Figure 2.3.3 Organizational benefits

· Concentration: By outsourcing, the company is able to concentrate on its core competences. For ABC, this concentration can be achieved best if the products remain strong in the market (by price or uniqueness) and if there is less dispute with suppliers.

· Communication: Easy communication is definitely a benefit for the outsourcing relationship. For example, the success of a business relationship between two similar cultures is much probable.

2.3.3 Production benefits

Production benefits are related to the product. The benefits for the company are not limited to the financial values. For instance, if the product does not have good quality, the market will not be satisfied even if it is very inexpensive.

Table 2.3.2 Description of the factors in production benefits network

	Cluster
	Factors
	Explanation
	Typical Trend

	Product
	Quality
	The quality of the end product
	Higher quality -> Better in the market

	
	Delivery
	The lead time for delivery
	Shorter lead times-> Less inventory -> More benefit

	Technology
	Engineering 
	Engineering capability/availability
	Better engineering talent -> Better products

	
	Innovation Ability
	The ability of the destination to understand and apply innovation
	More ability -> Better products

	
	Innovation Speed
	The amount of time the company has to spend to produce new products
	Faster -> More competitive 


Most of the comparisons are based on the interviews that were made for the case study. These interviews reflect ABC executives past experience with the suppliers from each country. The comparisons for engineering are based on the quality of engineering schools. The data are from the most recent ranking of Asian engineering schools [7].

2.4 Costs Merit

Typically, three main aspects of costs are considered in outsourcing decision process: (1) manufacturing costs, (2) implementation costs, and (3) marketing costs. There is a subnet under each of the three elements.
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Figure 2.4.1 Cost merit subnet

2.4.1 Manufacturing costs
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Figure 2.4.2 Manufacturing costs

Manufacturing costs indicate the costs of producing the outsourced parts, from raw material to final products. In the manufacturing subnet under costs merit, there is an interdependent network designed to implement the decision process. The manufacturing costs are highly related to the factors such as raw material, facilities, and labors. Factors in each cluster are illustrated and summarized in the following table.

Table 2.4.1: Description of the factors in manufacturing costs network

	Cluster
	Factors
	Explanation
	Typical Trend

	Raw Material
	Resources
	Quantity of original material contained in the outsourced area.
	The more resources the lower cost.

	
	Processing
	The process of extracting useful material from the raw. It is also related to labor conditions.
	The easier processing the lower cost.

	Manufacturing Facility
	Quantity of facilities
	Number of facilities in the outsourced area.
	The more facilities the lower production cost.

	
	Efficiency
	The typical speed in which manufacturing tasks can be done.
	The higher efficiency the higher cost because more efficient machines are normally more expensive.

	
	Environment
	The surroundings of a facility.
	The better environment the higher cost because facility needs to invest money to improve environment.

	Labor
	Quantity of labor
	Number of labors in the outsourced area.
	The more labors the lower cost.

	
	Standard of living
	The typical living conditions of people in the outsourced area.
	The better living condition the higher cost of labor.

	
	Education
	The expense of education.
	The more costly education the higher cost of labor.


The judgments of some quantitative based items, such as quantity of labor, are based on statistical data as shown in the following table and figure.

Table 2.4.2 Statistics of labor forces by CIA [8]

	Location
	Labor Force

	Mainland China
	760.8 million (2003)

	Taiwan
	10.22 million (2004 est.)

	Hong Kong
	3.54 million (2004 est.)

	Japan
	66.97 million (2004 est.)

	India
	482.2 million (2004 est.)
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Figure 2.4.3 Data comparisons of labor forces in the five locations

2.4.2 Implementation costs
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Figure 2.4.4 Implementation costs

Implementation costs indicate the costs of achieving the outsourcing production. In the implementation subnet under costs merit, there is an interdependent network designed for the decision process. Implementation of an outsourcing production plan is highly related to the factors such as knowledge transfer, training, flexibility, IP protection, innovation, and reengineering. These criteria are illustrated and summarized as follows:

· Knowledge transfer. It is a process of getting a packet of knowledge or technology from original manufacturer (home production) to outsourcing destination. It depends on communications between two parts of the organization but not merely. The easier knowledge transfers the lower cost.

· Training. It is a process of teaching related and specific skills to the technical staffs. Training cost is positively correlated to the outsourcing costs.

· Flexibility. It is the ability to adjust technology and operations to practical manufacturing and social environment. The more flexible production the lower cost.

· Intellectual property (IP) protection. It is the activity to protect company’s core technology and commercial secrets from being pilfered by others especially competitors. The more difficult to protect IP the higher costs expected.

· Innovation. It is the implementation of a new or significantly improved idea, good, service, process or practice, which is intended to be useful. The more innovation the lower cost.

· Reengineering. It is the radical redesign of an organization’s processes, especially its business processes, or a specific product to adapt to market change and competition. The better reengineering the lower cost.

2.4.3 Marketing costs
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Figure 2.4.5 Marketing costs

Marketing costs in this model indicate the costs of promoting products to local markets. Many companies seeking for outsourcing aim at the potential markets of the outsourcing destination area. In the marketing subnet under costs merit, there is an interdependent network designed for the decision process. Marketing of an outsourcing area is highly related to the factors such as advertising, retail network, salesperson, customer service, and wholesale. These criteria are illustrated and summarized as follows:

· Advertising. Generally speaking, advertising is the paid promotion of goods, services, companies and ideas by an identified sponsor. The more costly of advertising the higher marketing costs expected for outsourcing.

· Retail network. It is the interrelated network of retailers including individuals, stores, organizations, and companies who sell the products to customers. The better of retail network the lower marketing cost.

· Salesperson. It is the person who promotes and sells goods to customer directly. The lower salary of salesperson the lower cost.

· Customer service. It is the set of behaviors that a business undertakes during its interaction with its customers. It can also refer to a specific person or desk which is set up to provide general assistance to customers. Normally better customer service of higher quality costs more.

· Wholesale. It is a business activity consisting of the sale of goods/merchandise to retailers, to industrial, commercial, institutional, or other professional business users or to other wholesalers and related subordinated services. The easier and larger scale of wholesale the lower marketing cost expected.

2.5 Opportunities Merit

Opportunities merit is divided into four criteria: (1) Global long-term, (2) Global short-term, (3) Local long-term, and (4) Local short-term. Local term is used for USA whereas Global term is used for the entire world, including America, Asia, Africa and Europe. These control criteria are also interdependent to each other.
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Figure 2.5.1 Opportunities merit subnet

This merit is important in reflecting the different aspects of outsourcing. The opportunities for global/local economy and society are not the same when these five alternatives are considered. For example, China has different issues in terms of both long and short-term opportunities due to its high population. Short-term opportunities directly affect the long-term opportunities. Also, local opportunities and global opportunities are linked to each other by feedback mechanism. 

Local opportunities are directly related to the company since it is a private US company operating mainly in North America. For this reason, local opportunities are perceived more from the company’s side. On the other hand, global opportunities are tightly dependent on human welfare and they are indirectly related to the company itself. Still, ABC knows that its business will be influenced by global opportunities at least in the near future. 

2.5.1 Global long-term opportunities

Global Long Term opportunities are considered in terms of both company benefits and human welfare. Company benefits and human welfare are interconnected and correlated with each other because human welfare affects the company’s welfare. 
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Figure 2.5.2 Global long-term opportunities

Table 2.5.1 Description of factors in global long-term opportunities network

	Cluster
	Factors
	Explanation
	Typical Trend

	Market
	Number of People
	The population of the destination country
	Higher population -> Opportunity for a larger market

	
	Purchase Power
	Purchase Power of the destination country
	Higher purchase power -> Opportunity to sell to that market

	
	Will of Consumption
	Consumption desire for the people of the destination country
	More will -> More consumption -> Larger market

	Society
	Equality
	Social life of people are getting better- to the level of US
	Improved social life -> Larger industries

	
	Political 
	Development of democracy and peaceful attitude
	Political stability -> Growth of economy

	Economy
	Balance
	Economic balance between countries
	Economic balance -> Peace -> Development in industry

	
	Exchange
	Stable exchange rates
	Stable exchange -> Less risk in trade

	
	International Trade
	Development of international trade
	Development in trade -> Larger markets and cash flow

	
	Specialization
	Specialization of countries in industries
	Specialization -> Experts -> More innovation and development


2.5.2 Global short-term opportunities
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Figure 2.5.3 Global short-term opportunities

Table 2.5.2 Description of factors in global short-term opportunities network

	Cluster
	Factors
	Explanation
	Typical Trend

	Economic
	Exchange
	Fluctuations in Exchange
	Less fluctuation -> Better opportunity for trade

	
	Trade
	Amount of trade between countries
	More trade now -> Dependencies -> More int. trade in future

	Political 
	Ideology
	Lean towards Peaceful Ideologies
	Peaceful ideologies -> Peace -> Development in countries

	
	Tariff
	Development of tariff regulations
	Tariff -> Trade opportunities

	
	Peace
	Prevention of wars (due to dependencies in economies)
	Peace -> More trade -> Development of industries and countries


The global opportunities are mostly driven by the social improvements and peaceful politics. Economies and politics are always interdependent. For instance, economies of a region cannot develop without an independent trade politics, but political stability cannot exist long without improvement in economies. Both economical and political developments are closely related with the company’s business. Since ABC is a consumer product company, it cannot survive without a consuming market.

2.5.3 Local long-term opportunities
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Figure 2.5.4 Local long-term opportunities

Table 2.5.3 Description of factors in local long-term opportunities network
	Cluster
	Factors
	Explanation
	Typical Trend

	Market
	Condition
	Number of competitors remaining in market
	Less competitors -> Only big players -> Not good

	
	Size
	Amount of money in the market (long term)
	More money flowing -> Opportunity for expansion

	Society
	Employment
	Employment- the quality of jobs that are created
	New jobs -> More customers -> Social Happiness

	
	International Mind
	American’s positive attitude for international people
	More -> Easy international trade -> Expansion opportunity

	
	Economic Mind
	Believing in an economy based on continuous consumption and production and free trade
	Stronger belief -> Growing opportunity for private companies

	Economy
	Cash Flow
	Amount of money flowing in the industry
	More cash -> More production and development

	
	International Trade
	Improvement in int. trade (from US side)
	More trade -> More trade opportunities in future

	
	Inflation
	Inflation of USA 
	Stable inflation -> Future investment opportunities


2.5.4 Local short-term opportunities
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Figure 2.5.5 Local short-term opportunities

Table 2.5.4 Description of factors in local short-term opportunities

	Cluster
	Factors
	Explanation
	Typical Trend

	Market
	Competition
	Competitiveness in the market
	More competitive -> Market expansion

	
	Consumption
	Level of consumption
	More consumption -> Larger market

	
	Price
	Price of products
	Lower prices -> More competition 

	Economic
	Employment 
	Employment opportunity(short term) Here employment rates is perceived as an opportunity due to the fact that outsourcing creates more management level jobs
	Better jobs created -> Better social level -> Richer economy

	
	Industry
	Industrial Development
	Industrial Development -> Expansion of company

	
	Purchase Power
	Purchase Power of US people
	More purchase -> Larger market -> Larger economy


2.6 Risks Merit

Typically, three main aspects of risks are considered in outsourcing decision process: (1) operational risks, (2) implementation risks, and (3) performance risks. There is a subnet under each of the three elements.

2.6.1 Operational risks

Operational risks indicate the risks involved in running the organization. In the operations subnet under risks merit, there is an interdependent network designed to evaluate such risks. The outsourcing operational risks are highly related to the factors such as financials, management, and logistics. Factors in each cluster are illustrated and summarized in the following table 2.6.1.

Table 2.6.1: Description of the factors in operational risks network

	Cluster
	Factors
	Explanation
	Typical Trend

	Financials
	Tariffs
	Also known as customs duty. It is the transaction fee raised when commodity is transported across the border of different countries.
	The more stable tariffs the less risky.

	
	Currency
	It is a unit of exchange, facilitating the transfer of goods and services.
	The more stable currency the less risky.

	
	Hidden fees
	The cost which cannot be foreseen ahead but will be raised after implementation.
	The less hidden fees the less risky.

	
	Inflation
	In economics, inflation is an increase in the general level of prices of a given kind.
	The less inflation the less risky.

	Management
	Infrastructure
	The organizational structure.
	The more organized the less risky.

	
	Communication
	The interactions between home management and outsourcing destination.
	The more efficient communication the less risky.

	
	Staff quality
	The knowledge and skills of management staffs.
	The better quality the less risky.

	
	Conflicts
	The negative interactions between two organizations or countries.
	The fewer conflicts the less risky.

	Logistics
	Network
	Mapping of logistics services.
	The better network the less risky.

	
	Stability
	The ability to adapt to changes.
	The more stable the less risky.

	
	Speed
	A measure of how fast products can be shipped back and forth.
	The faster the less risky.

	
	Safety
	The condition of being protected against failure or damage.
	The safer the less risky.


The judgments of some quantitative based items, such as inflation rate, are based on statistical data as shown in the following table and figure.

Table 2.6.2 Statistics of inflation rates in 2004 by CIA [8].

	Location
	Inflation Rate

	Mainland China
	4.1%

	Taiwan
	1.7

	Hong Kong
	-0.3%

	Japan
	-0.1%

	India
	4.2%
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Figure 2.6.1 Data comparisons of inflation rates in the five locations

2.6.2 Implementation risks

Implementation risks indicate the risks associated with achieving the outsourcing production. The implementation subnet under risks merit is very much similar to that under costs merit except for some differences of interrelationships. As illustrated in section 2.4, implementation of an outsourcing production plan is highly related to the factors such as knowledge transfer, training, flexibility, IP protection, innovation, and reengineering.

2.6.3 Performance risks

Performance risks in this model indicate the risky aspects of performance such as quality, reliability, features, delivery, after-sale service, and market maturity. The first three items are more product-oriented while the rest are more service-oriented. These criteria are illustrated and summarized as follows:

· Product quality. It as well known refers to the inherent or distinctive characteristics or properties of a product. Better quality inducts less risk.

· Reliability. It concerns the consistency or dependability of a product or service. The more reliable the less risky.

· Product features. It refers to the functionalities and capabilities of a product. If the outsourcing plant can achieve more comprehensive features, it will reduce the risk to meet requirements of outsourcing tasks.

· Delivery. It is the process of transporting goods from order placement to order arrival. The better and speedier delivery the less risky.

· After-sale service. It is the service starting after the sale transaction provided by manufacturer. The better service the less risky.

· Market maturity. It refers to the ability and characteristic of a market to deal with unpredictable happenings. The more mature market the less risky.

3 Strategic Criteria

Strategic criteria are categorized into four groups: (1) Economic, (2) Political, (3) Social, and (4) Company Benefits. The first three criteria are important by the fact that outsourcing decisions affect both national and global socio-economic situation. The fourth criterion, Company Benefits, is included because the decision model is implemented from a company’s perspective. This criterion has a larger priority compared to the others, since the decision makers are the executives of that company. This effect is visible in pairwise comparisons. 

3.1 Economic Criterion

Asia Macro-economy: Economic status of Asian countries. The development of Asian economy can be perceived in different ways. While some people fear the empowering of Asian countries, some people find it an opportunity for expansion. 

USA Macro-economy: Obviously US economy is directly affected by outsourcing decisions. The intensity of the effect depends on the country of outsourcing. Inflation rates, intellectual property protection, R&D shifts and tariffs are some of the elements. 

3.2 Political Criterion

Asia Politics: The political situation of Asia. As international trade between US and Asia grows, the political status of Asia will be stronger and more stable. There will be fewer disputes between countries when the economies depend on each other. The choice of outsourcing destination indirectly affects the political statue. A balanced trade with regulatory constraints will have better influences whereas unbalanced trade (i.e. investments in only one country) may cause disagreement between countries. 

Peace: Economic development of developing countries in Asia will reduce poverty. The economic dependencies between countries also prevent aggressive attitudes.

USA Politics: Outsourcing is a hot topic in U.S. politics. In near future, the politics may be determined by the government’s attitude towards outsourcing. This issue is usually reflected to the public differently for different countries. For instance, the outsourcing of call centers to India is not a very big debate issue whereas manufacturing outsourcing to China is one of the biggest concerns.

3.3 Social Criterion

Asia Development: The changes in Asian social life. The social developments in Asia have several different impacts. It leads to expansion of markets, industries, companies as well as western culture in Asia.

USA Development: The living standards of people are strongly dependent on the economic and political statue of a country. The most instant affect of outsourcing destination selection is the level of reduction in prices. The lower the prices are, the higher the purchasing power is. Naturally, consumption has a tradeoff in the country- such as inflation in long run.   

3.4 Company Benefits Criterion
This criterion is separated from the other criteria due its explicit importance from the company’s perspective.

Innovation: Innovation is the core competence of the company. It is necessary for the future existence of the business. As the president notes, “There are many big players and the only way for ABC to remain in the sector is to keep the innovation going.” The innovation quality depends on the country’s business style, laws and culture.

Market: Market share is an evident part of ABC’s business. The company wants to keep its market share and even expand its market by introducing more products. Price, product variety and quality are some of the elements that are related to the outsourcing country.

Profit: In order to survive the company needs to keep a certain profit margin for the products. If the manufacturing costs are too high, the profit margin cannot be kept in a reasonable interval because the market demands for lower prices due to the aggressive competition.

4 Results 

4.1 Result Tables
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4.2 Synthesized Results with Additive Formula
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Ranking of Alternatives: 

1- Taiwan

2- Hong Kong

3- Japan

4- China

5- India

5 Sensitivity Analysis

5.1 Change of Benefits Priority
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Figure 5.1.1 Sensitivity chart for Benefits merit


Priority of Benefits at 0.3 is a critical point where the synthesized priorities of Mainland China and Japan will change. The priority for the Benefits merit is determined by ratings of strategic criteria. If benefits are more important, i.e. with priority higher than 0.3, China is more preferable than Japan, otherwise, Japan is better. This sensitivity result makes sense because China has more benefits compared with Japan according to the synthesized priorities under Benefits subnet shown in the following figure.
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Figure 5.1.2 Synthesized priorities for the alternatives under Benefits subnet

5.2 Change of Opportunities Priority
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Figure 5.2.1 Sensitivity chart for Opportunities merit


The Opportunities merit is trickier than Benefits because there are more critical points that can alter the rankings of alternatives’ priorities. From the above chart, Mainland China seems a very strong strength, which has much more opportunities than other alternatives. This phenomenon found from sensitivity chart complies with the synthesized priorities under Opportunities subnet shown in the Figure 5.2.2. It also makes sense in reality because China has a developing booming market for outsourcing and there will be remarkable development. A small increase of Opportunities priority (less than 0.4) can increase China’s priority more. If the Opportunity priority climbed to 0.34 or higher, Mainland China would be the best choice for outsourcing.
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Figure 5.2.2 Synthesized priorities for the alternatives under Opportunities subnet

5.3 Change of Costs Priority
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Figure 5.3.1 Sensitivity chart for Costs merit


The Costs merit sensitivity chart is messy too but there are some clear trends shown. After the priority of Costs exceeds 0.2 China and India show the constant trends of climbing priorities due to their lower costs which can be predicted from the synthesized priorities under Costs subnet illustrated in the Figure 5.3.2. It also makes sense in reality because China and India are two best alternatives regarding cost reduction mainly due to their vast resources and cheap labor, etc.
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Figure 5.3.2 Synthesized priorities for the alternatives under Costs subnet

5.4 Change of Risks Priority
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Figure 5.4.1 Sensitivity chart for Risks merit


Risk is one of the most important aspects in the outsourcing decision of electronic industry due to its high values of intellectual proprieties (IP), etc. Mainland China and India are two markets that have excellent characteristics of production costs and opportunities but really poor IP protection and risk-aversion. This is also shown in the synthesized priorities under Risks subnet shown in the Figure 5.4.2. From the sensitivity chart, it can be easily seen that China and India have great declining trends of the priorities if more priority of risks is added to the model. After 0.4 point of risks priority, China and India’s priorities stay close to each other but at an obviously lower level than other locations do.
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Figure 5.4.2 Synthesized priorities for the alternatives under Risks subnet

6 Conclusions and Future Work

The result is somewhat unexpected intuitively because nowadays China and India seem good places for offshoring production due to their extremely low costs. For this particular study, however, Taiwan comes out to be the best destination for outsourcing for company ABC’s business – electronic appliance production. Hong Kong is the second to Taiwan due to its high cost and limited resource of both material and labor force. Japan’s production cost is pretty high but it has good environment for investment, innovation, and IP protection. China and India are not good choices for such kind of outsourcing because the electronic industry firmly requires high standard intellectual property safety for which China and India can hardly seek. Especially the small electronic company cannot afford IP disruption.

Future work can focus on refinery of the pairwise comparisons through more precision data, more reliable resources, and more onsite interviews with the company executives. The comparisons are better to be performed by experts. In this way, our results would be more accurate for the company’s decision making.

Appendix: Sector Overviews
Electrical Equipment Sector Overview [9]:

· The largest electrical equipment market globally is the Asia-Pacific region, which generates 27.7% of total revenues.

· The leading company in the global electrical equipment market is General Electric, which generated 15.8% of the sector’s revenues in 2003

· The global electrical equipment sector has decreased in value over the last two years(as of 2003). However, revenues are forecast to recover over the next five years 

· The leading four players in the global electrical equipment sector control approximately 35% of total sales.  The rest is smaller companies.

· The sector looks set to become increasingly consolidated, with the top players. (GE, ABB-Alstom, Furukawa, Siemens)

· In 2008, the global electrical equipment sector is forecast to have a value of $144.3 billion, an increase of 22.6% since 2003.

Computer Peripheral-Storage Sector Overview [9]:

· The competitive landscape continues to be intense as companies grapple with new entrants to the marketplace as well as a business community that is still fairly restrained in terms of updating its IT infrastructure.

· Industry participants have attempted to gain market share through cost cutting and more robust product releases. 

· The industry increasingly is focusing on the low-end and mid-range portions of the storage market

· Lower costs, ease of use and interoperability are all the key features that customers want

· The storage industry is attempting to address customer demand through selective acquisition activity and the consistent application of its R&D efforts.

· Despite the massive cost-cutting activity that most firms in this industry have engaged in during the last few years, the majority kept R&D spending as a top level priority.

· Out of necessity, storage companies have had to continually release new or refresh existing product lines in order to stay competitive. 

· One of necessity, storage companies have had to continually release new or refresh existing product lines in order to stay competitive

· In a continuing effort to reduce risk and limit exposure to swings in demand, many storage-systems companies have implemented a “hub-based” inventory model.

· For full year 2005, it is anticipated that total storage-related revenues(including disk systems, components, tape, services, and software) increasing approximately 7% to more than $64 billion.

· If demand does not materialize as expected, companies will be forced to reduce prices in order to stimulate customer interest. 

· Data-storage sector has a growing list of participants, which offer an assortment of products related to the electronics industry. 

· Speed and flexibility have become essential to competing effectively in the business world. These requirements are forcing corporate IT managers to become more creative in the way they address their storage needs, particularly when they must do so within a budgetary framework.

· The development of new technologies is a key characteristic of the storage industry. 

· The rising consumer product trend will result in more efficient production methods as more players enter the field. 

· Computer storage companies have key facilities in Asia, Europe and Latin America. International marketplace becomes an important factor in determining the success in the data storage industry. The caveat would be the potential risks associated with doing business overseas, including terrorist attacks and political instability.

· The data storage industry has high barriers to entry. 

· Pricing became vicious in many parts of the storage sector. Companies were forced to offer their products at drastic discounts. The marginal profit decreases. Proactive companies were able to offset some of this shortfall by implementing major cost-reduction efforts.  

· Some data storage companies derive a majority of their revenues abroad and are subject to considerable foreign currency risk.

· The global computer storage and peripherals market grew by 10.8% in 2003

· In 2008 the global computer storage and peripherals market is forecast to have a value of $152 billion, an increase of 31% since 2003

· Computer storage hardware accounts for the largest proportion of the global computer storage and peripherals market.

· The largest market is North America

· The leading player is HP- 19.5% of the market value share

· The computer storage and peripherals market is forecast to grow at an increased rate. 

· Market Segmentation:

· Storage (59.7%)

· Peripherals (40.3%)

· The leading six companies: HP, NEC Corporation, Toshiba Corporation, EMC Corp, Maxtor Corp and Epson.

Photographic Products In The United States Sector Overview [9]:
· The US photographic products market shrank by 2.2% in 2002

· In 2007 the market is forecast to have a value of $21.1 billion, an increase of 1.6% since 2002

· Digital cameras are the leading revenue resources.

· In terms of value, the US accounts for 48.3% of the global photographic products market.

· Seven companies are major players in the US photographic products market : Fuji Film, Eastman Kodak, Ricoh, Konica Minolta, Polaroid, Canon and Agfa. 

· During the next five years, the market is expected to experience steadily declining growth rates. 

· In 1998-2002 the US photographic products grew with a compound annual rate of 6.3%.

· Market Segmentation (2002):

· Digital cameras (37.3%)

· Films (35.4%)

· Analogue Cameras (27.3%)

· The greatest threat and opportunity for the US photographic products market lies in digital photography.
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