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Objective

According to George Gilder, the Intel Corporation is the “most important company in the history of the microcosm.”  Importance may be relative depending on whom this may concern, but one definite aspect is that Intel has become one of the most successful companies in history.  Now that the use of technology has become widespread, the significance of something as small and powerful as the microprocessor has become something that most people can not do without.  The following analysis will focus on the personal computer (PC) segment of the semiconductor industry.  It will specifically delve into greater detail on Intel from the company’s beginning, to how information systems has helped the company become what it is today, and where its growth and success will lead them in the future.  It will also examine how Intel has used information systems as a means to become sustainable and to gain a competitive advantage. 
This analysis will be accomplished in four sections.  Section I discusses the industry related to Intel, business strategies within the industry, as well as the importance of information technology (IT) to the industry.  Section II focuses on the company itself.  This part will address key company executives, competitive strategies, the significance of information systems to Intel, and strengths and weaknesses of the company.  Section III examines in more depth the role of information systems, the significance of telecommunications, and Intel’s success factors.  The fourth and final section looks at the success to date and the future performance prospects of Intel.
SECTION I - THE PC COMPONENT INDUSTRY 

A. Industry Profile

The personal computer components industry is actually a segment of a much larger industry, namely the semiconductor industry.  Since referring to the industry as the semiconductor industry is too broad, and naming the industry by a specific product (like the microprocessor industry) is too narrow, for the purpose of this analysis, this industry will be referred to as the PC components industry.  This is a booming industry in today’s economy for many reasons.  Today, companies and users alike are becoming more connected to technology because of the rise of the Internet.  Companies use technology to enhance their competitiveness within their industry as well as to derive benefits such as efficiency, effectiveness, lower costs, and competitive advantages.  
In the past few years the PC component business has not been doing very well and has suffered a measurable loss in sales, revenue, and productivity.  Lately, it seems that the industry is making a come back.  Though almost every company suffered, Intel was still able to hold the lead.   
According to the Semiconductor Industry Association, sales of products within the industry were about $70 billion during the year of 2002. Worldwide, it amounted to $141 billion.  Of all product sales, the microprocessor was the biggest seller followed by DRAM sales.  As mentioned, since the industry has taken a hit the past few years, it may take a while for the economy to turn around and major demand to arise even though there is positive signs that it is on the incline.  It is more than likely that Intel will continue to be the industry leader for many years.
  Product categories
 within this industry are illustrated in Figure 1
.
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Figure 1
As depicted, all sub product categories belong to silicon components.  Silicon components are then divided into the two sub categories: integrated circuits, discrete devices and optoelectronics.  These two categories then form to make up the specific product categories for microcomponents, memory, logic and analog and mixed-signal components.  Different companies within the industry specialize in different product categories and thus all companies do not compete in all product categories. 
The top companies within this industry are Intel, AMD, and Motorola.  Intel competes with many other companies who manufacture and sell the same type of product/services and has successfully won the position of head of the industry. Like Intel, AMD designs and produces microprocessors, flash memory devices and system-on-chip solutions for the computer, communications and consumer electronics industries.
  They are not as large as Intel, but they have been ambitious enough to try to compete against Intel.  For about a month or so, they were able to take the lead in the industry, but then fell back to its original industry position which was basically right under Intel.
Motorola, Inc. is a global leader that focuses on providing integrated communications and embedded electronic solutions.  They are the world's No. 1 producer of embedded processors.  They manufacture processors for example, the HCMOS Microcontroller Unit and for the more commonly known products, cell phones.
Figure 2 shows the financial performance between major companies in the PC components industry (Intel, AMD, Texas Instruments, and overall industry) as of 2003 unless stated
: 
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Figure 2
B. Representative Competitive Strategies within the Industry

Information systems also play a major role in achieving and sustaining a primary differentiation strategy.  It also follows the supporting strategies of growth, alliance and innovation in order to compete successfully.  These primary and supporting strategies as well as their corresponding business strategies will be discussed. 
Primary Strategy: Differentiation

The PC Component industry follows a differentiation strategy as a way of competition.  This can be seen by products and services having high to moderate prices because most people are willing pay the premium to get the best, the fastest, most efficient, top of the line CPU on the market.  If the industry were to pursue a least-cost strategy, it may not make sense, especially in regards to technological/electrical components.  This is because, the quality and price have a relationship where most of the time, especially new products on the market, the better quality, faster, and more high end products are usually denoted by higher prices.  This can be seen also vice versa where older almost obsolete products will sell for very cheap.  The differentiation strategy here is reflected by the competitiveness among the companies who strive to dominate the market share.  Each company wants to be the one who will create and provide the highest quality, flawless, fastest CPU on the market.  Not only will they gain a good portion of the market share, but may also create a milestone in the technology industry for whatever super innovation was discovered.
Supporting Strategies: Growth, Alliances and Innovation
Growth

Expansion by growth is a very important theme for companies within the PC components industry.  This covers many forms of growth: geographic expansion, growth of knowledge, technological advancement, expanding into other markets of the economy, and possible expansion in other segments in the overall semiconductor industry. 

Alliances

It is common for alliances to be made among companies within the PC components industry.  The first working alliance many decades ago, when microprocessors were being invented, was between Intel and IBM.  Today, there are many alliances, for example, a well known alliance is between Intel and Microsoft.  Their alliance has coined the term “WINTEL.”  This is meant the express the combination of the Windows operating systems running on Intel microprocessors.
  Though Microsoft and Intel continually fight over market share, the alliance between them has remained strong, a benefit for many consumers.

Innovation
Innovation plays a huge role in this industry.  Without the initial innovated ideas many companies, especially Intel who created the first CPU, would not exist today.  It seems obvious that innovation is needed to create, maintain, and continue advancing forward in technology in order for the core business functions to be sustained.    

The Business Strategy Model
Figure 3 represents the business strategy model tailored to the PC components industry where each component is essential for competition within the industry.  Strategies regarding products, performance, customers, market, company structure and information systems are important to assess when defining the method of competition for a particular company.  The markets and company structure are generally related to the size of the company.  
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Figure 3
Product Strategy
Products in this industry may include microprocessors, chipsets, motherboards, flash memory, networking components, and communication devices.  This is the standard set of PC components produced by the top companies in this industry, namely Intel since they are the head of the industry; they have the power to set the standards of what to sell.  Though a company may produce and sell many different products, they usually have one or two main products that define its company.  
Performance Strategy

The performance strategy is related to the previous strategy where performance is integral to the types of products companies sell since companies can sell products ranging from high performance to low performance.  
Customer Strategy
Research/education systems, government and retailers are the main customers for the PC component industry.  Each customer has different types of products they would want to buy for specific or general reasons.  For each customer, the key idea is to provide value and keep the customer satisfied.
Market Strategy
Geographically, the market covers four main areas.  These are the North America, Asia/Australia, Europe, and Latin America.  It makes sense to have an international market because of how big the industry is and because growth within the industry will naturally expand the market from a domestic to a global one.

Manufacturing Strategy

In order to manufacture the products that they sell, companies within this industry have a few choices.  They have the option to vertically integrate, have a vendor emphasis, or outsource.  Outsourcing manufacturing process basically means that a company will have some other business manufacture its products for them to sell.  Vendor emphasis includes having close ties with companies that produce fabrication equipment.  Any of these options are viable.
Sales/Distribution Strategy
Sales and or distribution are an integral part of doing business because the products or services designed to do business must reach the customer.  Within the PC component industry, the main venue of having products delivered to customers is through distributors.  Most of the time selling these types of products does not happen directly between the manufacturer and the customer but rather products in large volumes are sold to resellers or retailers.
Company Structure Strategy
There are three forms of company structure that can be taken advantage of with in the PC component industry.  These are independent, alliance, or joint ventures.  If a company chooses to remain independent, it will not need to depend on anyone else and can be the sole reaper of the revenues.  There are also disadvantages for example if a company finds itself at a low position in the economy, it would be alone and miss out on the benefit of a partnership where another entity could help them out.  Alliances and joint ventures would also provide help if needed.
Information Systems

Information systems are not required but can be an essential part of a business’s processes and functions.  Especially within the PC component industry, information systems play a major role from the time a product is designed and developed to during the time it is being manufactured as well as at the time of purchase.

In regards to the business strategy model, examining each of these strategies can greatly help a company correctly position themselves within the industry.  Choosing each strategy carefully will benefit a company in the long run.
C. Porter Model Evaluation of Industry Forces

The Porter Model is a depiction of the five forces that influence the competitive environment within the PC components industry.  The collective strength of these forces determines the ultimate profit potential of an industry. The main goal is to find a position in the industry where the company can either best defend itself against the industry forces or gain benefits from them.
 The intra-industry rivalry lists the companies that the strategic business unit directly competes within the industry. Here the strategic business unit is Intel.  Its rivals are AMD, Motorola, VIA, 3COM, Cisco, and TI as well as any other company that produces Intel compatible processors.  The model also identifies the suppliers and buyers that influence the competitive nature of the industry. It also shows substitute products and services as well as potential new entrants that can be seen as potential threats to the industry.  The Porter Model can be seen in Figure 4 below.










Figure 4
Intra-Industry Rivalry

Rivalry among competitors in an industry takes the form of such tactics as price competition, product differentiation, advertising and promotion and special customer services and support.   As described above in the previous section, competition among companies to produce the best and fastest CPU on the market is very intense.  When a company can’t succeed in winning market share by a certain product, they may seek another product or go towards another segment of the industry to try and achieve competitiveness.  As seen in the middle portion of the model, the rivalries listed here are: AMD, Motorola, VIA, 3COM, Cisco, and TI as well as any other company producing Intel compatible processors.  Though Intel specializes in microprocessors and CPU’s, many of the other companies listed provide the same but not as the main product to sell.  These other products and services are very important because if a company cannot succeed by focusing on one product, they have others they can fall back on to sustain themselves.
The Bargaining Power of Buyers (Customers)
Buyers are powerful if 1) it purchases in large volumes, 2) the products it purchases are standard or undifferentiated so that alternatives are available, 3) the products that it purchases form a component of its product and represent a significant part of its total costs, 4) it earns low profits to lower its purchasing costs, 5) the item purchased is unimportant to the quality of the buyers product and services, 6) the product does not save the buyer money, and 7) there is a definite threat  for the buyer to integrate backwards. 
  From these points, it is easier to understand the strength in the bargaining power of buyers.  The first point is especially important finance wise to Intel since they are a company that receives revenue through wholesale.  The last point is also important and relevant to the PC component industry because technology is always striving to advance forward.  It does not make sense to go backwards, or even to stick to one version of a product for very long, because it will only be a matter of time till that specific product will become obsolete.  The model defines buyers of the PC component industry to be: OEM, computer manufacturers, networking companies, consumer electronics, automobiles, military/government and distributors.

The Bargaining Power of Suppliers
The bargaining power of suppliers in the PC component industry depends upon the uniqueness of each supplier.  Of the suppliers listed, the power they hold over Intel is not enough to affect the company in any dramatic way.  This is because even though they are quite large, there are so few companies like Intel in existence that these suppliers must rely on this industry to survive.
Possible New Entrants

Possibilities for new entrants in any industry are considered major threats, especially for Intel.  These new entrants are those companies that come into a market in which they have not previously existed.  This could either mean a geographic market or a product market.  This could even be an already existing company in another industry that is part of a different industry.  So far, the possibilities mentioned could be considered domestic which means that these characteristics apply to new entrants coming into the domestic market which are originally foreign.  The threat of a new entry depends on the barriers to entry in the economy.  For example, if there are high barriers, new entrants may be deterred from entering or may even be rejected from establishing a presence within the industry.  According to an article from the Harvard Business review, there are seven major sources of barriers to entry.
  These will be briefly described in the following paragraphs.
Economies of Scale:  Economies of Scale may act as a barrier to entry because it forces companies wanting to come into the industry to come in on a large scale or to accept a cost disadvantage.  Within the PC component industry, such areas that have high barriers to entry are research, production, marketing, and customer support.

Product Differentiation:  This type of barrier to entry forces entrants to spend heavily to overcome customer loyalty.  For example, the Intel Pentium brand has become a home name brand, that if another company were to compete with this brand’s products, it would very difficult to survive next to Intel, let alone beat them.
Capital Requirements:  In order for entrants to enter an industry, they must have a significant amount of capital not only for their future investments of the company but also if the company fails to enter, it will suffer a great loss of capital.  

Cost Disadvantage Independent of Size: This is where companies that have cost advantages not available to potential rivals no matter what their size and attainable economies of scale are.  Some cost advantages are legally enforceable as through they are patens.
Access to Distribution Channels: Finding ways to distribute and deliver a company’s products can be very hard to obtain.  For example, small companies may discover that technical and functional excellence is not enough to allow them to realize market share and business success.  Being able to get a channel from the original place a product is created to the customer’s hands is essential to making a sale.
Core Competencies: Core competencies can be significant enough to deter entry into some industries and or global markets.  In the PC component industry, there is obvious need for engineering, scientific and other technical skills are obvious.    
Government Policy: With regards to entering a global market, a government has the power to limit or close off entry to industries with controls like for example license requirements, import duties, and or quotas, local ownership requirements and even limits on raw materials.  Also, they can play a role by controlling other elements that indirectly affect the entry into the industry, like air, water and environmental pollution standards.  
Threat of Substitute Products and Services

By definition, a substitute is an alternative that to doing business with the strategic business unit or its rivals.  The microprocessor is a unique type of product, which brings about the fact that there is presently no other substitute for the microprocessor.  
Conclusions Based on the Porter Competitive Model Analysis

This Porter Competitive Model analysis leads to the following results. Starting with the intra-industry rivalry, the companies’ competition is intense.  The bargaining power of suppliers is relatively weak because they depend on a few large customers to survive, whereas the bargaining power of consumers is very strong because revenue is accrued from selling products in large volumes. New entrants to the PC component industry would threaten not only Intel but other companies too.  Since today’s technology has not yet replicated a product that could be considered to be a substitute, it shall remain to be seen when this technology will be created.  
D. Globalization of the Industry

The PC component industry is definitely one that has become a global industry because of the growth of the companies within the industry.  Though the headquarters is here in Santa Clara, CA Intel has plants in many places all over the world; this includes 6 total stations in the U.S., one in Israel, Ireland, and China.  A major reason to do business with other countries or outsource is the lower average cost and expand the company’s physical borders.  
E. Importance of Information Technology to the Industry

Information technology (IT) is extremely important to the PC component industry.  Being that a PC component is in a technological industry itself, it is not surprising that companies within the industry would find information technology to be of high importance.  All the operations, manufacturing, record keeping, data storage, research and development, transactions, and advertising are facilitated by the use of information technology.  The key idea is that it reduces costs, improves efficiency, heightens effectiveness and creates competitive advantages.  These are all derived benefits from information technology.  IT creates a facilitating atmosphere when routine operations are being worked on, for example some form of IT is used from the instance a product is created to the time it is sold.
The Value Chain is used here to demonstrate how information technology is essential in every step of the process of a new product or service in the PC component industry.  It allows the tracking of a new idea to create a new product or service from the starting point to delivering it to the customer.  There are a few key points in regards to the value chain. First, the ultimate objective of this concept is to provide value to the customer.  Second, this concept shows that ideas for products and services pass through many functions within the organization.  During each step, the focus is to maximize value-adding activities, and minimize activities that do not contribute value to the customer.  The third point is that the objective, providing value to the customer, should be consistent for everyone in the organization.  The last point is to note that time is a major competitive factor and it is important to know how long a product spends within each of the major functions.
  

Figure 5 is a simple version of the Porter Value Chain
  that illustrates Intel Corporation as an example. 
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Figure 5
In the industry, the elements that comprise of the Value Chain are: inbound logistics, operations, outbound logistics, marketing and sales, and service.  The key idea is to maximize the value adding activities while at the same time minimizing those that do not add value to the product.  The following is a brief description of each of these elements in accordance with Intel.

Inbound Logistics: Intel has many suppliers for its many different component parts.  In order to encourage high quality and performance among its suppliers, Intel gives out two awards: the Supplier Continuous Quality Improvement (SCQI) award and the Preferred Quality Supplier (PQS) award.
  This has shown Intel that by rewarding excellence and quality, suppliers are encouraged to keep a high standard thus increasing the value of Intel’s products.
Operations: In order to accelerate delivery speed while reducing inventory and costs in the PC supply chain, Intel has established a resource planning system to improve inventory control, product delivery, and business integration.  It focuses on inventory levels as a measurement for success in its operational value chain.  This allows products to be ready for delivery as quickly as possible.

Outbound Logistics: Intel has implemented systems that allow its inventory stock to be close to none.  It operates on a just-in-time environment which helps to keep costs and storage to a minimum.
 
Marketing and Sales: Intel has become such a household brand name with its “Intel Inside” slogan, that when customers buy computers, it can be very important factor that the central processing unit (CPU) is manufactured by Intel.
  
Service: Intel is a strong supporter of e-commerce and has benefited from moving to online sales to sell its products.  Since many of its customers do not have the same technologies to communicate with Intel to make a purchase, Intel has set up extranets in order to create channels between itself and its customers.  This makes it easier for customers to place orders for Intel’s products rather than taking phone and fax orders.  This goes in accordance with Intel’s goal which is to conduct business processes through the Internet.
This concludes section one on the analysis of the PC component industry.  The next section will focus on Intel and its internal environment as well as examine how information systems are used to help them gain a competitive advantage.

SECTION II – COMPANY PERSPECTIVE:

AN ANALYSIS OF INTEL

A. Intel Company Profile

“The microchip has become like the steam engine, electricity, and the assembly line -- an advance that propels a new economy... Intel is the essential firm of the digital age."

-  Time Magazine
Background 

Intel Corporation was founded in 1968 by Robert Noyce and Gordon Moore.  Originally they were engineers working for Fairchild Semiconductor.  They got together and started Intel.  Intel manufactures and sells microprocessors, chipsets, motherboards, networking components, flash memory, embedded controllers and other products.  The majority of its revenue is made from microprocessors.  Its product focus has shifted a few times, but it has stayed within the scope of the industry.
The time that Intel has existed can be categorized into three eras.  Each era tended to reflect the mentality and thinking of the new head of the company.  These eras were fittingly named for its primary focus.  Era I began in 1969 to 1985 when Intel was considered the “Memory Company,” era II from 1985-1997 appropriately, the “Microprocessor Company,” and era III from 1998 and presently ongoing, the “Internet Building Block Company.”
  
History
A brief history of important events will cover the time Intel was founded to its status today.  It will be organized into its three respective eras.
Era I – The Memory Company (1968-1985) 
As mentioned above, Intel Corporation began in 1968 and was founded by Robert Noyce and Gordon Moore.  This era is properly named as the memory company because at this time, Intel’s main product focus comprised of memory products.  In 1969, Intel introduces its first product which is the 3101 64-bit Schotky bipolar RAM (random access memory).  It also introduces the “1101” which is the world’s first MOS static RAM.  In 1970, “1103” became the world’s first commercially successful DRAM (dynamic random access memory used in most personal computers) and in the next year, EPROM (erasable programmable read only memory) 1702 was introduced.  In 1975, Robert Noyce was elected chairman of the Board, and Gordon Moore became president and CEO of Intel.  In the next couple of years Intel produces products in the bubble memory business.  Bubble memory is a type of nonvolatile memory composed of a thin layer of material that can be easily magnetized in only one direction. When a magnetic field is applied to circular area of this substance that is not magnetized in the same direction, the area is reduced to a smaller circle, or bubble.
  By the end of the 70’s Moore became a member of the Board, Noyce was elected vice chairman, and Andy Grove became president and COO.  This is also the point where microprocessors starting become of interest to Intel and the first 8-bit microprocessor was introduced.  In 1981, IBM announces its first PC which was based on the Intel processor.  In the following year, Intel produced 16-bit processors and was approached by IBM with plans to purchase 12% of Intel for $250 million dollars.  It was in 1985 that Intel formally decided to quit the DRAM business and focus its attention on microprocessor products.

Era II – The Microprocessor Company (1985-1997)
Beginning in 1985, Intel became officially known as the microprocessor company.  Its use of information systems and technology focused on producing microprocessors as its main product of revenue.  In 1987, Grove was elected as CEO and Noyce won the National Medal of Technology from President Ronald Reagan.  In the next years Intel produced more microprocessors for embedded applications.  In 1990, Intel loses one of its founders, Robert Noyce.  Craig Barrett becomes executive vice president of Intel and Moore receives the same award as Noyce the previous year from the President George Bush Sr.  1991 was the year the “Intel Inside” program began and also when Intel decided to stop producing EPROMs in favor of flash memory.  In 1993, Barrett becomes COO and Intel introduces the Pentium Processor.  By 1996, Oracle, Sun and IBM announce the network computer and in 1997, Intel releases an upgrade of the Pentium Processor with MMX technology as well as releases the Pentium II Processor.  
Era III – Internet Building Block Company (1998- Present)
In the present era, Intel continues to produce processors where each one released on the market is better and faster than the one before.  In 1998 Grove was elected chairman of the Board, and Barrett becomes CEO.  The name “Internet Building Block Company” is in accordance with the vision of the company, which is basically the goal of becoming a e-corporation where all business processes and transactions will make use of the Internet as well as use information systems to facilitate its processes.  At this point, it seems that the company is effectively trying to reach its goal and is on the right path of achieving this.
The Company

“Mission Statement - Do a great job for our customers, employees and stockholders by being the preeminent building block supplier to the worldwide Internet economy.”
 
“Vision - To be a worldwide, 100 percent e-Corporation that maximizes profitability, responsiveness and innovation.”
Intel has already succeeded in becoming the leader of the PC components industry.  Both its mission statement and vision have the same idea which is to become an e-corporation and conduct its business and e-commerce processes primarily through the Internet using information systems.  The main challenge is to remain at this position and continue manufacturing and selling top of the line products to its customers.  Its current objectives are to 1) extend silicon leadership, 2) deliver architectural innovation for convergence and 3) pursue opportunities worldwide.
 The name Intel was created from “Integrated Electronics” coined by the founders.  Though the past few years have proven to be difficult on Intel and other companies in the PC component industry, revenues for the past few months have steadily risen and are projected to continue rising.  Figure 6 outlines certain aspects of its company as of 2003.
Intel Corporate snapshot
	Domestic fabrication locations
International fabrication locations
	6
4

	Products and services
	450+

	Fortune 500 Ranking
	65

	Stock symbol
	INTC

	Worldwide offices and facilities
	294

	2003 Total Revenue
	$30.14 Billion

	Number of Employees (in more than 48 nations)
	78,000

	Year founded
	1968


Figure 6
B. Business Leaders
Companies are built, structured and shaped all by people.  In essence, companies are equal to the people who represent them.  Though the first important person listed is now deceased, it is essential to briefly mention their names and contributions to Intel.  The following is a brief description of the most important people who represented Intel.
1. The First Era – (1968 – 1985):  Robert Noyce and Gordon Moore - Founders
Robert Noyce (1927-1990)
Noyce was quite an inventor in the PC components/semiconductor industry. He was renowned for his 1959 invention of the integrated circuit, and a popular manager of Fairchild Semiconductor, an innovative and influential Silicon Valley company.
  In 1968, he and Gordon Moore became the cofounders of Intel.  As research director of Fairchild Semiconductor, he was responsible for initial development of the firm's silicon mesa and planar transistor product lines. In 1957 Noyce co-founded the Fairchild Semiconductor Corporation in Mountain View, California. Noyce served as president of Intel until 1975 and chairman of the board from 1975 to 1979 Noyce held 16 patents for semiconductor devices, methods, and structures..

Gordon E. Moore – Directors Emeriti
"A common thread in all of Intel's success has been technology. Technology has tied it all together across the epochs." (1999)
Moore was a brilliant, hard-working engineer and trusted colleague, who was in charge of research and development at Fairchild, and along with Noyce, was one of the eight founders of the legendary Fairchild Semiconductor.
  He is a familiar name especially since the principle “Moore’s Law” has been named after him.  He predicted that the number of transistors the industry would be able to place on a computer chip would double every couple of years. In 1995, he updated his prediction to once every two years. While originally intended as a rule of thumb in 1965, it has become the guiding principle for the industry to deliver ever-more-powerful semiconductor chips at proportionate decreases in cost.
  Currently, he is Chairman Emeritus of the Intel Corporation. 
2. The Second Era – (1985-1997): Gordon Moore and Andy Grove
Andrew S. Grove

"At no point in Intel's history has it been a solo show. It's never been only one person leading the organization. Our tradition is somewhat of a shared power structure."

Grove is a Hungarian-born go-getter and colleague at Fairchild Semiconductor, where he is an expert in process development.  Grove came to Fairchild after earning a Ph.D. in chemical engineering at U.C. Berkeley.
  He has been a director of Intel since 1974 and Chairman of the Board since 1997.  He participated in funding Intel in 1968 and served as Vice President and Director of Operations through 1974. Grove became an Executive Vice President in 1975 and was Chief Operating Officer from 1976 to 1987. Dr. Grove was President from 1979 to 1997 and Chief Executive Officer from 1987 to 1998. 
Of all the top executives in Intel, Grove may be noted as the most valuable.  He is responsible for facilitating the change from the Intel’s focus on memory to microprocessors.  Not only was his guidance a great help here, but Grove was the original executive within Intel to propose the use of information systems to gain a competitive advantage.  His idea helped to strengthen the engineering, design and manufacturing processes and as a result the performance of products increased in quality, storage of inventory went down, effectiveness and efficiency increased in productivity, and automation of operations was developed.  Because of this implementation, Intel has become the successful company it is today.  Information systems have become such an integral part of business processes that if any of these systems were to fail, Intel would have drastic setbacks. 
3. The Third Era – (1997- Present): Andy Grove, Craig Barrett, Doug Busch
Craig R. Barrett

Barrett is the current CEO and has been in this position since 1998 and a director at Intel since 1992.  He joined Intel in the 70‘s and was and is a major player since the start of this third era.  In 1984, he was elected Vice President, and in 1985 he became Vice President and General Manager of the Components Technology and Manufacturing Group.  Barrett became a Senior Vice President in 1987 and General Manager of the Microcomputer Components Group in 1989.  He was an Executive Vice President from 1990 to 1997, Chief Operating Officer from 1993 to 1997 and President from 1997 to January 2002. 
Barrett is one of the key people who pushed for an Internet building block company.  He urged his senior managers to think of their businesses in the context of the emerging Internet economy rather than the PC industry.  His primary focus would be on four areas which include client platforms, networking infrastructure, server platforms and solutions and services.
  He strongly believes that the company should shift its focus according to the major trends of the economy, which is why Barrett is trying for a movement with the Internet as its focus.  He is also responsible for the interest in telecommunications as well as a strong supporter of information systems.  He too has long realized the importance of information systems to the company and understands the need to make use of this opportunity to sustain a competitive advantage.
Douglas F. Busch 
Douglas F. Busch is the Vice President and Chief Information Officer (CIO) of Intel. He joined Intel in 1987 and held many positions relating to manufacturing, logistics, and information technology management position.  He is responsible for leading Intel’s global IT organization in delivering infrastructure and business solutions to enable Intel’s manufacturing and engineering operations, e-business processes and knowledge-worker productivity.
  He is also emphasized the importance of Intel’s intranet and helped to introduce information technology to facilitate the effectiveness of manufacturing systems. 
C. Competitive Strategy Statement
How does Intel compete with its competitors in the PC component industry?  Intel’s competitive strategies stem from the use of information systems.  Already described in section one is the Porter Competitive Model which represents the competitive environment for the strategic business unit, Intel.  The Business Strategy model reflects the strategies companies within the industry use.  
Assessing the given environment that Intel exists in, Intel pursues a differentiation strategy, where its products are sold at a premium price and are distinguished from its competitors.  
Regarding supporting strategies, Intel values the innovation, growth and alliance strategies.  This can be seen through history where Intel's strategy has been centered on technological innovation and leadership. 
  Intel’s dedication to this strategy gives them competitive advantage.  

Concerning the growth strategy, it is apparent that Intel seems to have grown in many ways already.  They have broken the physical barriers and have gone global and have succeeded at it.  They are continually expanding growth of knowledge and are always striving to grow technologically.  These aspects definitely give Intel a way to be competitive within the industry.
The alliance strategy has been very beneficial.  As already stated, WINTEL, is part of the alliance strategy which gives Intel, other companies and consumers many benefits.

In summary, information systems becomes a valuable aid to the business strategies used within Intel
D. Market and Financial Performance
This section will be similar to the financial profile in Section I, but will be focused specifically on Intel.  One of the major reasons why Intel has become the industry leader is because since the time it was founded, Intel has steadily projected an average annual revenue growth percentage.  Though the low hit a few years ago affected the industry, Intel was able to go through this time without major difficulties.  Intel is in the process of slowly recovering, but the key point to highlight is that Intel is very resilient to negative economic events.  The following is a figure depicting Intel’s recent financial performance from year 2000 to 2003.
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Figure 7
Intel currently has 78,700 employees, and has revenue per employee of $340,076.
 For the year of 2003, financial results were indicators of the company’s progress. Here are a few resulting achievements
: 
· Double-digit annual growth in total revenue of 13%.

· Annual growth in microprocessor sales of 17%.

· 17 consecutive years and 68 consecutive quarters of profitability.

· Progress in increasing return on invested capital.
· A 25% decline since the fourth quarter of 2001 in unit production costs of microprocessors.
E. Significance of Information Systems
Information systems are very important to Intel.  Not only are the technology applications key to maintaining a company, but also having information systems to oversee the operations and processes.  This should not be a surprise to know that successful companies like Intel would take advantage of information systems to better its company.  Examples of information systems within Intel may be used for processing transactions, just in time (JIT) inventory, data mining and data retrieval, and for reoccurring routines.  All the information recorded and manipulated are facilitated better by the use of information systems.  The key idea is that it reduces costs, improves efficiency, heightens effectiveness and creates competitive advantages.  These are all derived benefits from information systems.  Like IT, IS creates a facilitating atmosphere when routine operations are being worked on.
F. Strengths and Weaknesses of Intel

Strengths

In order for Intel to become an industry leader, there must be multiple strengths within the company to support such a great accomplishment.  Many of the following strengths have contributed greatly to Intel’s success.
One of the major strengths is Intel’s brand name as well as its advertising strategies.  The name Intel is very popular today.  Even if someone does not know much about Intel as a company, it is most likely that they have heard the name somewhere before.  One of the most common ads concerning Intel for example, is the “Intel Inside” slogan.  Another brand Intel successfully made popular is the Pentium processor name.  Initially, the processors Intel sold had names that represented the processor itself, such as 4004, 8006, 8086, 286, and 386.
  The new naming convention caught on quickly and has become a strength for Intel. 

A second strength concerns the power of bargaining.  Intel, being the industry leader as well as a major supplier to many businesses, institutions, etc., has power to input say over bargaining. 

Strong leadership within Intel is also another strength the company has acquired.  Key people like Andy Grove who have instilled the information systems infrastructure in Intel are definitely worthy of noting.  Others include Craig Barrett, and former pioneers of Intel who lead Intel into success and sustained it.
Since Intel has been the PC component industry leader for so many years, it seems that another strength is its ability to adapt to a dynamic environment.  

Weaknesses

Just like every company, Intel has its weaknesses too.  For example, there was an instance where Intel was actually beat by AMD by having a more powerful processor.  Through this time frame only lasted a mere month compared to the few decades Intel has reigned as industry leader, this shows that it is not impossible to catch up to the success of Intel and or surpass it. 
Previously mentioned above, key people are strengths to Intel. On the other hand losing these key people that the company initially rests on is a great weakness.  When Intel lost Noyce and Moore, the business was at a vulnerable state.  The change that happened due to these losses was difficult but Intel proved to be a strong company.  It was also fortunate enough to have succeeding leaders who were capable of continuing to lead Intel on the path towards its vision.

Another potential weakness is Intel’s management of large monetary amounts.  At first glance, a lot of money may only seem like a positive thing, but for Intel, when large sums of money, like millions or even billions are being put towards some action, there is always the risk and external threat of not getting back the returns on investment. There is the risk of not getting it back soon or at all.  In such a dynamic environment, it is completely feasible for something to happen that may cause large sums of money to be lost. 
In conclusion, even a powerful industry leader like Intel, has weaknesses, even if the strengths may seem to out weigh the weaknesses.  No matter how great and successful a company is, it must always be prepared for the possibility to be overcome by its weaknesses if the time arises.  Therefore, companies should choose the right strategies that are achievable and sustainable to stay ahead in the industry.
SECTION III - STRUCTURED ANALYSIS OF INFORMATION SYSTEMS AT INTEL

Up to this point, the paper has covered the analysis of the PC component industry. It also examined in detail the inner workings of Intel, its top executives, its financial performance, and its strengths and weaknesses.  In the next two following sections a more in depth look at how information systems are used at Intel as well as its success and prospective future will analyzed.  More specifically, section three, will cover the subsections of the strategic option generator; roles, roles, and relationships; refine and/or define, significance of telecommunications, and the success factor profile.  Section four, the final section, will examine the success of business strategy and information technology use to date, and whether Intel is effectively postured for the future.  
A. Strategic Option Generator
The strategic option generator is a model involving the use of information systems.  It was developed to identify opportunities to gain a strategic advantage.  Here it will be used to evaluate the successful use of information systems to gain a competitive advantage.  Figure 8 will assist the analysis of Intel and its use of information systems. It also begins by identifying a target and continues through the different layers of thrust, mode, and direction up the execution step.  Analyzing each step will demonstrate how the combination of each element makes it possible for Intel to achieve and sustain a competitive advantage through the use of information systems.
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Figure 8
Target
Intel’s use of information systems is primarily targeted at its customers.  Its use of information systems has given its company effectiveness, efficiency and a competitive advantage.  Information systems have significantly helped Intel’s success and this has shown since Intel has become the industry leader.  They continue to use these systems to provide quality and value to its customers, which is the ultimate goal of the company.  Using information systems not only keeps customers satisfied but also increases future likeliness that they will return for more transactions.
Thrust
Thrust directly relates to the business strategies.  This can be referred to in section one when examining the primary and supporting business strategies.  The primary thrust used by the information systems in Intel is differentiation.  Information systems help to provide different products and services and help distinguish those of Intel’s from another company’s by uniquely providing value to customers.  Having information systems aid a differentiation thrust allows Intel to have a lead over other companies thus giving them a competitive advantage and sustenance of success. 
Two more thrusts depicted on the strategic option generator are innovation and growth.  These are the secondary thrusts that also play a significant role.  The following statement emphasizes the importance of innovation:

“Intel believes in innovation. We're driven by it. We live by it. And it's this principle that led us to create the world's first microprocessor back in 1971.”

As Intel continues to expand its company, it will need information systems to help facilitate its growth.  Basically, information systems will lend a huge helping hand as Intel grows and changes internally and externally.  Information systems also aid innovation. This may also be seen as another type of growth and change.  The more innovation there is the more exchange of ideas and organization needs to be done.
Mode: Offensive or Defensive?
Offensive and defensive modes are defined by what position a company is in relative to its competition.  For example, if a company starts is transformation as a reaction to a competitor’s rise, it takes a defensive mode.  A company like Intel has an offensive mode because it strives to be the best in its industry and has successfully become the leader of the PC component industry.
Direction
Direction is the layer where users of the information system are identified.  If the users are within the boundaries of the specific company, then the direction would be labeled as “use.”  If the use of the system extends beyond the boundaries of the company that is providing the information system, then the direction would be considered “provide.”  It is also possible for the direction to take both characteristics as is the case for Intel.  Information systems was originally developed and used internally by the employees of the company, which is why “use” is identified.  Information systems were also extended to cover the growth of the company as well as the growing amount of customers where information systems act as a conduit for example when ordering products and making transactions.  This then also takes on the property of “provide.”
In conclusion, the strategic option generator shows how each of the elements come together to give Intel the competitive advantage.  Whether or not they become successful is another thing, but with the case of Intel, it has been shown that these elements and strategies have absolutely contributed to the successfulness of its company.
B. Roles, Roles and Relationships

This section covers the three concepts of the role of information systems, the role of senior management, and the relationship between the two.  The role of information systems is focused on competitive priorities.  The role of senior management plays a major part in positioning and prioritizing the competitive role if information systems.  The two prior factors confirm that there is an ongoing working relationship between senior management and the information systems organization and it is critical to sustain the successful use of information systems to compete.
Role of Information Systems
The role of information systems has been critical to the success of Intel.  For example, Intel has the best product design systems in the industry as well as manufacturing systems.  This can be seen by the output of the high quality products with a high yield.  Achieving this yield from the manufacturing processes is essential to customers and fundamental for Intel to realize a profit on new products.
Business systems have also led to the development of those in engineering and manufacturing.  Intel has recognized this and has implemented an SAP program at the same time as emphasizing a business to business (B2B) system.  This system was created to provide an online connection with its customers.  Many of its basic business functions are reliant on information systems, without information systems, the company may fall apart.
Role of Senior Management
The key role that senior management plays is providing a long-term vision for the future of the business.  Many information systems that are integral to the business must be funded and properly staffed.  These employees within the company need to realize that using information systems is not a one time – one fix thing, but a continual ongoing requirement.  Management must understand the competitive role of information systems within an organization.  They should be able to provide the capital as well as be able to pinpoint requirements for new systems. 
Though Andy Gove was very involved with the operations of the business, Craig Barrett was more involved and more of an active supporter of using information systems.  He established the standardization of desktop computers.
Relationships
The roles of information systems and senior management must both be strong individually, so that the relationship between them will also be a strong working relationship.  If both parts agree with each other, a company will be able to sustain its competitive advantage and be very successful.  With regards to Intel, both senior management and information systems both play an integral role in managing the business, although they had a major task force to standardize the data throughout the organization.
C. Redefine and/or Define
To reiterate, the main point of using information systems is to benefit from the increased value customers can receive.  For this section, the terms “redefine” and “define” will stand for “change” and “clarify.”  These terms will be used to help understand the possible impact of the use of information technology on major aspects of the business.  The following evaluation will answer the questions of how information systems can be used to redefine (change) or define (clarify) the competitive position of the organization.

Redefining and/or defining of the business processes are one of the major areas that many organizations focus on.  This primarily concerns the internal processes of the business.  Intel has benefited greatly from its use of information systems to aid its business processes.  
The manufacturing systems at Intel are regarded as the best within the industry.  These are the backbone of the highly complex manufacturing processes. These systems control the automation of the activities in the factories and the tracking of material in progress.
  Intel’s drive towards automation and use of quality controls, such as statistical process control, has kept its manufacturing systems the best in the industry.  Intel develops new manufacturing systems to continuously redefine the way of how products are being manufactured.  
Intel has a factory automation system which allows it to create lower costs and have higher throughput processes.  For example, one factory automation system is the CEAMS lot tracking system.
  This system creates an uninterrupted flow of products through the factory and allows for maintenance of high quality and minimizes rework.
Intel’s most valuable information systems have been its engineering design systems.  It is comparable to being as valuable to Intel’s business processes as its design and manufacturing systems.  Since Intel faces the continual challenge to shorten the product development life cycle, it took advantage of the use of Quickturn.
  Quickturn is a hardware emulation that can be used to build a model chip using programmable chips that pretend to be transistors.  Quickturn’s technology lets Intel run engineering tests and get better performance results than testing through software simulations and run up to 30,000 times faster. Since so many more tests can be performed, engineers can catch more bugs and reduce them to allow for higher quality and productivity.
Information systems also help to aid the business processes outside of the organization between Intel and its suppliers.  Its suppliers include both materials and equipment suppliers.  For example, with faxes, the Internet or electronic data interchange (EDI), suppliers can instantly be notified of when to send new shipments. These types of systems allow for a reduction in storage and inventory when using a just-in-time inventory tracking system.
Intel’s customers also benefit from the use of information systems.  These OEM’s need to be able to access pricing, shipment schedules, accurate specific and timely details of Intel’s inventory.  Intel uses the Web as its conduit to accommodate its customers with vital inventory information and production data.  Many customers use EDI, but most OEMs check their status by phoning or faxing Intel’s customer service department.
Each of these systems used impacts Intel in a very beneficial way.  The use of information systems aids the businesses processes and ultimately provides lower costs and higher quality products to Intel’s customers.  Through these few systems examined, it is worthy to take note that Intel places a heavy dependency on information systems from basic survival to surpassing rivals within the industry while constantly sustaining a competitive advantage and providing quality and value to the customer.
The following Value to Customer chart (figure 9) is a condensation of the significant changes in the business processes from the use of information systems within Intel.
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Figure 9
D. Significance of Telecommunications
Telecommunications is becoming an increasingly important role to the internal and external environments of a business.  Its mission is to provide effective and efficient movement of all forms of information between various combinations of people and business equipment.  For example, to improve its ability to respond quickly and accurately to customers regarding the availability of products, Intel developed an integrated sales order system that used telecommunications to link computers in a global network.
  This instant access to global inventory status and manufacturing capacity provides a competitive advantage for Intel.
Intel’s push towards e-commerce resulted in needing new projects like virtual private networking.  These networks are necessary internally and externally to connect to both suppliers and customers when dealing with transactions.  

To help Intel’s suppliers’ achieve its production needs, Intel’s inventory management systems use the Web as a telecommunication tool to let suppliers study product drawings, and allow Intel to post policies and guidelines for companies seeking certificates of compliances.
  By using the assistance of the Web, Intel creates an automated way for information and forms to be provided to other companies.  Being able to fax and use telephone networks as well as EDI, allow Intel to automatically signal suppliers when to send new shipments for inventory.  
Without the use of telecommunication networks to check statuses, perform orders and transactions, access engineering and manufacturing information and stock inventory, Intel would not be able to conduct its business internally and externally.  Any kind of interference in the flow of Intel’s telecommunication networks may cause drastic negative results.
E. Success Factor Profile
This is a straightforward section that is comprised of the strengths that were major contributors of a company’s successful use of information systems to sustain a competitive advantage.  The profile can be used in three ways at three different points in time.  It can be used as a basis for initial planning process, an assessment of the progress of new systems, and as an audit device for mature systems to make sure the company has not missed a shift in the dynamics of the business’s competitive environment.
  The following chosen factors for Intel were evaluated based on the importance relating to gaining a competitive advantage, who takes the responsibility of playing a key role to that specific factor, and finally the assessment of what areas are the current strengths and what areas need to be improved.  
Business Vision
Intel’s vision is to be a worldwide, 100 percent e-Corporation that maximizes profitability, responsiveness and innovation.
  This is especially important because it is the drive and end goal for the whole company.  Every effort made is essential to movement towards the vision.  Since there is an intense amount of dynamic information and constant research and development, information systems accommodate these by contributing and becoming part of the basic infrastructure of the company while striving towards the vision of the company.
Information Systems Integral to the Business
Up to this point, the analysis has shown the critical importance of information systems to the business.  Because of this importance, it is essential to continue using information systems.  Moreover, it is crucial to consistently find new ways of how to use information systems and maintain current systems in order to give the company efficiency, effectiveness and sustain a competitive advantage.  If just one of these systems were to fail, it may have disastrous effects on Intel. This can further be inferred that if these systems were nonexistent, the company would not be able to survive.
Operational Automation

The automation of operations, as mentioned in a previous section, is able to exist because of the use of information systems.  By using information systems, the automation of operations can mass produce products without needing the intervention of physical employees every step of the process.  This process greatly improves efficiency and cuts costs on manufacturing and preprocessing of products.
Linkage to Suppliers
Information systems can act as a conduit between the company and its suppliers.  Since Intel is highly dependant upon receiving its inventory from suppliers, inventory management systems like just-in-time inventory creates a connection between the two companies to signal when shipments are needed and when deliveries will arrive.  
Linkage to Customers 
Similarly to how information systems act as a channel between Intel and its suppliers, information systems is also used to connect to its customers.  Both Intel and its customers receive benefits from these systems. For example, OEMs can products, and pricing schedules that Intel makes available to coordinate its inventory systems or use this data to analyze buying trends.  Information systems allow these benefits to be appreciated by both the company and its OEM customers.

These five factors take into account the extreme importance of information systems that have contributed to the overall success and competitive advantage of Intel.  Information systems positively impact the company both internally and externally and without it, it is likely the company will cease to exist.
This concludes section three on the structured analysis of information systems at Intel.  Each subsection beginning with the strategic option generator to the success factor profile are each tools that all demonstrate the importance and significance that the role of information systems plays within Intel that allow it to gain and sustain its competitive advantage.
Up to this point of the paper, the three perspectives including the business environment, the enterprise environment and the information technology environment have all been addressed and discussed.  The final section will conclude with final analysis on the success of Intel and its position for the future.
Section IV: FINAL ANALYSIS: THE SUCCESS OF INTEL 

This final section will assess the success of Intel in relation to its use of information systems as well as examine its position relative to the future.

A. Success of Business Strategy & Information Technology Use to Date
One of the original reasons why Intel has become so successful is because of the initial boom in popularity of the computer industry.  Since Intel’s main microprocessor product is a key component of computers, Intel became one of the essential suppliers of PC components. Intel’s growth is directly related to the information systems it has implemented into its business processes.  Because of the use of information systems, Intel has benefited to a significant degree from effectiveness, efficiency and has gained an outstanding competitive advantage over its competitors.  Information systems have allowed Intel to effectively deal with a dynamic and constant developing environment as well as its momentous growth.  Its success has undoubtedly put it on the path to accomplishing its vision of becoming a 100 percent e-corporation.
In regards to its internal business processes, information systems have considerably boosted engineering processes, automated operations processes and design and manufacturing processes.  This results in providing higher quality products and services, bringing value to the customer, cutting costs, and improving yields.   Externally, information systems have demonstrated its importance concerning the company, its suppliers and customers by acting as a conduit among the three parties.
It is also worthy to note that the key people within the organization are the leaders who have guided the company as a whole to understand the significance and importance of information systems to the business.

Information systems are consequently a detrimental part in the success of Intel in every area of the business. Intel has become a prominent leader in the industry for many decades and will most likely continue this streak of leadership for many more years.
B. Is the Company Effectively Postured for the Future? 
In the past recent years, the industry has suffered a downfall, but is now on the edge of rising again.  The positive prospective future applies both to the semiconductor industry as well as the PC component segment of the industry.  
Presently, the company is doing well and has just recently released a new product the 3-GHz Xeon MP of which two of its customers, Dell and Unisys are frantically hurrying to incorporate into their servers.
  Overall, the company as well as the industry seems to be quite stable, and slowly and steadily rising.  In order for Intel to continue performing well, it will need to constantly maintain and improve its business processes, functions and equipment.  It should consistently look for venues for improvement and position itself to be better than its rivals in the industry.  It is also very critical that the company to know how to react to a dynamic environment.  
Intel should also keep a watchful eye on Advanced Micro Devices Inc. (AMD).  According to Information Week, as recent as March 1, 2004, it has been reported that AMD’s Opteron chip had gained momentum the prior week when Hewlett-Packard became the third top-tier server vendor to offer systems with the feature of the 32-bit chip with 64-bit capabilities, which provides increased options for customers and complicates life for Intel.

Intel’s success has paved the way for a bright future and its positioning seems to be exactly where it would like to stay, as the leader of the industry.  Intel is in the era emphasizing on the Internet which is the perfect step to be at in regards to it reaching its goal of becoming an e-corporation.  Its dedication to success has sustained the position of leader of the industry and will eventually bring the vision of becoming an e-corporation into its hands.
Best of Breed Sources
1. Competitive Advantage through Information Technology by Jack. D. Callon
This source was the primary template for the analysis of this paper.  It was very informative and useful in addressing each section and its subsections.  Before adding any research information, it is important to first understand what each section is about in order to find the corresponding information.  There is also an example analysis on Boeing at the end of the book which was very helpful in outlining the main points in what is needed to correctly and completely perform an analysis on a company.
2. Academy of Management’s, “Intel Corporation: the Evolution of an Adaptive Organization.” 
This source is very useful and is a chronological timeline of Intel.  It is meant to be a summary, but covers much detail in regards to business processes, business strategies, and key players in the company, product information, and much more.  The article is very organized information wise and layout wise in comparison to other articles found online.

3. Intel Corporation website (www.intel.com) 
This is a useful source mainly because information taken directly from the company website can be counted on as reliable.  There are many articles and resources online that may contain a lot of information but may not be correct.  From experience, there are some articles that contradict each other and also present themselves as very vague so it is hard to be sure that the information found is really correct and reliable.
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