
STRATEGIC ANALYSIS OF A SOFTWARE DIVISION IN 
A FABLESS SEMICONDUCTOR COMPANY 

D. Craig Slack 
Bachelor of Computer Information Systems, University College of the Fraser Valley, 1998 

PROJECT SUBMITTED IN PARTIAL FULFILLMENT 
OF THE REQUIREMENTS FOR THE DEGREE OF 

MASTER OF BUSINESS ADMINISTRATION 
EMBA PROGRAM 

In the 
Faculty 

of' 
Business Adrninistration 

O D. Craig Slack 2005 

SIMON FRASER UNIVERSITY 

All rights reserved. This work may not be reproduced in whole or in part, 
by photocopy or other means, without permission of the author. 



APPROVAL 

Name: 

Degree: 

Title of Project: 

Craig Slack 

Master of Business Administration 

Strategic Analysis Of A Software Division In A Fabless 
Semiconductor Company 

Supervisory Committee: 

Senior Supervisor 
Michael Parent, Associate Professor 

Date Approved: 

Second Reader 
Ed Bukszar, Associate Professor 



SIMON FRASER UNIVERSITY 

Partial Copyright Licence 

The author, whose copyright is declared on the title page of this work, has 
granted to Simon Fraser University the right to lend this thesis, project or 
extended essay to users of the Simon Fraser University Library, and to make 
partial or single copies only for such users or in response to a request from the 
library of any other university, or other educational institution, on its own behalf 
or for one of its users. 

The author has further granted permission to Simon Fraser University to keep or 
make a digital copy for use in its circulating collection. 

The author has further agreed that permission for multiple copying of this work 
for scholarly purposes may be granted by either the author or the Dean of 
Graduate Studies. 

It is understood that copying or publication of this work for financial gain shall 
not be allowed without the author's written permission. 

Permission for public performance, or limited permission for private scholarly 
use, of any multimedia materials forming part of this work, may have been 
granted by the author. This information may be found on the separately 
catalogued multimedia material and in the signed Partial Copyright Licence. 

The original Partial Copyright Licence attesting to these terms, and signed by 
this author, may be found in the original bound copy of this work, retained in the 
Simon Fraser University Archive. 

W. A. C. Bennett Library 
Simon Fraser University 

Burnaby, BC, Canada 



ABSTRACT 

SemiCo is a fabless semiconductor company that recently began developing products for 

the consumer and home networking markets. Customers of SemiCo in these markets require the 

development of more than just a silicon chip; they also need software, firmware and hardware. 

SemiCo is faced with a new set of challenges, including new customers, stiff competition based 

on product price, strategic fit issues, and required new skills. 

This paper analyses these challenges and provides recommendations by giving an 

overview of the company and its new software department, followed by an indepth analysis of 

the industry and competitors, then an analysis of SemiCo's strategy is given. Further analysis is 

done on the company, including financial and cultural issues along with a view of how SemiCo 

creates value within the organization. The paper concludes with an identification of strategic 

issues found in the analysis, along with recommendations and an implementation plan. 
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GLOSSARY 

ASIC 

ASSP 

Fabless 

IC 

MIPS 8 

ODM 

OEM 

SOC 

VoIP 

An Application Specific Integrated Circuit (ASIC) is a silicon chip designed for 
one customer for the sole purpose of being used in only one application or piece 
of equipment. 

An Application Specific Standard Product (ASSP) is a silicon chip designed to 
meet industry standards such that multiple customers can use it in multiple 
applications or pieces of equipment. 

A semiconductor company is called fabless when it does not own its own 
fabrication facilities for producing silicon wafers and chips. 

An Integrated Circuit (IC) is the collection of electrical circuits to form a silicon 
chip that performs any number of functions 

Millions of Instructions Per Second (MIPS) is a measurement of the processing 
speed of a processor. MIPS is also a type of processor that uses a specific 
instruction set common in lower cost, embedded systems. "MIPS" is a registered 
trademark of MIPS Technologies. 

An Original Design Manufacturer (ODM) is a company that specializes in 
manufacturing equipment in high volumes for sale to mass markets through a 
third party. 

An Original Equipment Manufacturer (OEM) is a company that specializes in 
owning relationships with distribution companies to get products to end 
consumers. An OEM also typically has a brand name that conveys a perceived 
level of quality to its customers. 

A System-on-a-Chip (SOC) is a single integrated circuit that combines the 
functionality of multiple chips into ii single chip, usually to reduce costs. 

Voice-over-IP (VoIP) is the technology used to transmit regular telephone traffic 
over the Internet instead of through a regular telephone line. 



1 INTRODUCTION 

The semiconductor industry has historically been very cyclical, experiencing periods of 

rapid growth and innovation followed by periods of retraction and lower R&D investments. The 

long product development cycles and high cost of R&D make companies in this industry reliant 

on capital to continuously innovate. The market crash of 2000 affected the semiconductor 

industry by making it harder for companies to gain access to sources of capital. As a result, the 

semiconductor industry has been slowly recovering since 2000 when year-over-year sales growth 

reached a peak of over 60%, but subsequently fell to almost negative 50% growth. Growth levels 

have been slowly recovering since then (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 43). 

There has been a large shift in how the industry operates since the market crash. Prior to 

the crash, it was common for large original equipment manufacturers (OEMs) to do most of its 

own design and development of silicon chips required for its systems. The relative ease of access 

to capital made companies operate in a manner that may not have been the most efficient. With 

the drying up of capital markets, companies had to conserve cash and look at development 

processes more closely to ensure scarce resources were being applied efficiently. This primarily 

meant cutting costs and one way of doing this was to outsource more pieces of silicon chip 

development to smaller companies. 

The way in which OEMs developed products prior to 2000 was to do as much 

development of the system in-house as its resources would allow. This was done to protect 

intellectual property (IP) and to build proprietary systems that could be differentiated against 

competitive products in the market place. Developing products in this manner was very 

expensive and required OEMs to have large design teams on staff dedicated to specific product 

programs. The internal semiconductor design teams were focused on developing what is called 

application specific integrated circuits (ASICs). These are chips designed for one purpose and 

usually not used in more than one product. 

After 2000, OEMs began to look at how chips could be designed for better reuse in 

multiple products and how to outsource chip development for less critical components that did 

not require a lot of IP. Manufacturers turned to semiconductor companies that had expertise in 

developing application specific standard products (ASSPs). These are chips designed for a 



specific purpose, but use industry standards such that the chips can be sold to multiple customers. 

A company developing ASSPs amortizes its R&D costs across multiple customers buying the 

same chip, therefore achieving economies of scale. 

The OEM buys multiple chips from multiple semiconductor companies and designs a 

system around all of the components. The system consists of more than just silicon chips on a 

board; all of the chips have to communicate with each other and present an interface to the 

environment that the system is working in. This is accomplished through development of 

software that resides on the chip, called firmware. The firmware adds the most value to the chip 

because it allows an OEM to differentiate its products. For this reason, firmware has historically 

been developed by the OEMs. 

OEMs are continuing to look for other ways to reduce development costs. One way is to 

continue to outsource more product development functions, such as the software components. If 

an OEM can outsource or acquire the software, it can reduce its time to market and produce a 

product at a much lower cost. Currently in the industry there is a shift towards pushing the 

software development costs back on the semiconductor firms for lower-end products where time 

to market and lowest cost are critical success factors, such as consumer products (AMCC, 2005, 

p. 3-4). In many cases today, an OEM in consumer markets will not deal with a semiconductor 

company unless it has a complete off-the-shelf solution that is ready for the OEM to essentially 

put its name on and begin marketing immediately. 

Developing software is an area where semiconductor companies that specialize in ASSP 

development, have an opportunity to grow and expand into new markets. Semiconductor 

companies typically do not have a lot of software development expertise, but if a company wants 

to prepare to capture some of this business, software must become a core competence. SemiCo is 

one such company that has realized this and has recently committed resources to a new software 

division to specialize in developing products targeted at these end markets. 

The purpose of this paper is to do a strategic analysis of SemiCo's new software division 

and make recommendations on strategic options for how the company should move forward in 

this area. An investigation will be done on how the semiconductor industry has evolved. This is 

followed by identifying key success factors for semiconductor companies. Next, a comparison 

will be done of SemiCo's software division strategy with strategies of similar companies in the 

industry. Then, an internal analysis will be done of SemiCo's corporate strategy and how the new 



software division's strategy aligns with that of the overall company. The information gathered 

through this research will be used to make recommendations to SemiCo's senior management on 

the strategies to employ for its software division. 

1.1 Overview of the Firm 

SemiCo is a fabless semiconductor company, which means it does not own any 

manufacturing facilities. Instead, SemiCo focuses its resources on research and development of 

semiconductor chips and manufacturing is outsourced to contract manufacturers in Asia. This 

structure enables SemiCo to be very flexible through the ups and downs of the semiconductor 

industry's cycles. When the industry is retracting, SerniCo can scale back manufacturing to 

match slowing customer demand without incurring overhead costs of maintaining manufacturing 

facilities. When the industry is rapidly growing, SemiCo competes with other fabless 

semiconductor companies for manufacturing capacity; therefore it is important for SemiCo to 

maintain good relationships with its suppliers. SemiCo was one of the early adopters of the 

fabless model and as a result has had long term relationships with contract manufacturers such as 

Taiwan Semiconductor Manufacturing Company (TSMC). 

SemiCo got its start designing silicon chips for telecommunications equipment 

manufacturers, such as Cisco, Lucent and Nortel. SemiCo has expertise in taking complex design 

specifications from customers or industry standards organizations and designing silicon chips 

from them. SemiCo primarily designs ASSPs, but sometimes a customer may request SemiCo to 

design an ASIC just for them. In this case, the customer would sponsor that development 

program. 

After the technology market crash in 2000, the telecom industry was hit hard with many 

companies going bankrupt. This resulted in a lot of' used telephone and networking equipment 

being available on the market, which in turn forced telecom equipment manufacturers to slow 

shipments of new products. SemiCo was affected by this because its customers were not buying 

chips, resulting in massive amounts of inventory in the system which took over two years to flow 

through (see Figure 1-1). SemiCo was forced to look to new end markets and opportunities to 

grow while waiting for the inventory problem to cor~ect itself. 



Figure 1-1 Scniicontluctor Indusll-y Exccss Invcn~oric:; (200 1 lo 2003) 

-- - -- - -- - 

Semiconductor Excess Inventory 

2001-Q1 2001-Q2 2001-Q3 2001-Q4 2002-Q1 2002-Q2 2002-03 2002-Q4 2003-Q1 

Years (Quarters) 

- - - .. - -- - -  - .  

ScniiCh has cvol\ul  since 2000 by divcrsiljiing its product portfolio to include product 

lines other than tclccvrn antl communications chips. Ncw product arcas includc MIPS basctl 

microprocessors for high-end printcrs, chips for cnlcrprisc storage products, antl most recently, 

c h i p ~ \ 4 t h  complclc syslcms for consumer clccrronics aimcd at liomc network users. Each of 

these product arcas continuc to cxpcricncc rcvcnuc growth, yct over 68% of ScmiCo's rcvcnucs 

still comc from chips uscd in tclcco~n cquipmcnt'. 

ScmiCo dil't'crcntiatcs its products from those of conipctitors by charging a prcmium 

price whilc providing a supcrior quality product combinctl with cxcellcnt customer scrvicc. 

ScrniCo has bccn succcssf~~l  in this slratcgy with traditional tclccom chips, achieving gross profit 

margins from 60% to SO'%, (scc Table 1 - 1). Thc company has bccn succcssfi~l at doing Ihis by 

keeping operating costs down and charging competitive prices. 

' Sourcc: Intcrnal ScmiCo clocumcnt: (21-2005 Financial Results Employce Prcscntation 



Table 1-1 Fiscal 2004 Corporate Revenues and Profit Margins for SemiCo's Competitors 

AMCC $131,177 
Vitesse $2 18,775 64% 
Agere $1,912,000 

Com$any 
Broadcom 
Marvel1 

The structure of SemiCo is built around each product area, with communications chips 

under the Communications Product Division (CPD), MIPS processors under the Microprocessor 

Division (MPD), and the enterprise storage products in the Enterprise Storage Division (ESD). 

The newly formed home network consumer electronics development group is currently within the 

Software Solutions Group (SSG), which is located within the CPD division due to some overlap 

in product areas. 

~&enues ($K) , , '  

$2,400,6 10 
$1,224,580 

SemiCo 

Each of SemiCo's business units operates autonomously, requiring little coordination 

between divisions. This model works because each division sells products for different end 

markets, with very little overlap in the product development efforts. This may change for the new 

SSG products, however, because its products require development efforts from resources within 

multiple divisions. For example, a product being developed may include a chip (or multiple 

chips) that include functions of a MIPS processor, a storage communications chip and a telecom 

chip; therefore requiring expertise from all three divisions. 

Although the product divisions operate autonomously, decisions around which products 

to develop and where to apply scarce resources are made centrally. In fact, the CEO maintains 

complete decision making authority for product planning decisions. The decision for proceeding 

with a new product is done using return on investment (ROI) metrics. SemiCo has internal hurdle 

rates that must be achieved, and most often a product will not be developed if a business case 

does not show that it would meet or exceed that hurdle rate. Product planning decisions are made 

on a quarterly basis, consisting of presentation of the business case and ROI to the executive team 

for approval. If a product is approved, appropriate resources are applied to that project. The SSG 

group was formed through this process by recognizing the potential for entering new markets and 

deciding to assign appropriate resources to set up the department. 

Gross-Profit ($K) , , 

$1,207,3 16 
$642,823 

Source: Author; adapted from data in 2004 corporate annualJinuncia1 reports (2005) 
*Source: Inc.com (2005) 

$545,572 

fi"aGtMargin P" :>.- 
5 0% 
52% 

$384,970 71 % 



1.2 Overview of the Business Unit 

The Software and Solutions Group is a new department for SemiCo. Started in late 2004, 

SSG's mandate is to identify new market opportunities for new and existing chips that are 

targeted at applications in the home network. The evolution of the home network with services 

such as voice-over-IP (VoIP) are gaining a lot of attention because growth is expected to be 

strong even though economies around the world have slowed in recent years (Mishan, Schafer, 

Gelbtuch, & Woo, 2004, p. 233 & 290-33 I).  Another factor in the growth of home networking is 

the 30% per year growth of broadband Internet access in developing countries such as China and 

1ndia2. 

An average home network today consists of a broadband Internet connection, a 

broadband modem connected to a home gateway (which may include a firewall and routing 

capabilities), plus multiple computers or devices connected to the router. The hture for home 

networking is expected to provide all home services through the Internet via the home network. 

Services such as telephone and television will be available over an Internet connection and 

therefore available anywhere in the home over its network. The SSG department at SemiCo is 

targeting products that will service these end consumer markets with products known as triple- 

play products. Triple-Play products are those that encompass three services in one product, 

typically voice, data and video traffic, available through a single connection. 

SemiCo recognized that home networking is a growth industry with the potential for 

millions of units in sales. This combined with SemiCo's desire to benefit from the growth 

expected from Asian markets brought about the desire to create a new department. The challenge 

was deciding how to enter the triple-play space without simply using a follower type strategy and 

only differentiating products based on price. The choice was to examine the market and identify 

opportunities that meshed well with SemiCo's existing areas of expertise. 

Prior to SSG formally being created, SemiCo had begun targeting development efforts in 

the home network and Asian markets. These products did not fit well into any existing product 

division, and as a result did not get the internal support and resources required to successfully 

take the products to market. This was when the decision was made to create a new department 

2 Source: According to internal documents fiom SemiCo, as of late 2004 the worldwide broadband market 
has over 100 million users. It is growing at over 30% per year, which is driven primarily by Asia. This is 
in comparison to only 25% growth rates for North America. 





operating system team is responsible for creating an embedded operating system using 

technologies such as Linux and VxWorks. Chip development is done by SemiCo's existing chip 

development divisions. Sometimes existing SemiCo chips can be used in new products, therefore 

not requiring additional development resources. Due to resource and cost constraints, other 

development functions of the software layer and board hardware are outsourced to companies in 

India. 

The structure of SSG within SemiCo as a whole is within the CPD division, but it is 

being treated almost like a start-up organization. SSG is funded with capital from SemiCo's 

ongoing operations and is using internal resources where possible. To foster this start-up 

mentality, SSG is given freedom to operate in any manner that it sees fit. This has allowed some 

product development efforts to circumvent some of the formal procedures that SemiCo has in 

place in cases where its traditional processes would slow down the development cycle enough to 

risk missing critical time to market targets. 

Growth within SSG has been very rapid with a staff of approximately 40 people as of the 

middle of 2005. Plans are in place to double the size of the department before the end of 2005 in 

order to meet the demand of resources to develop new products that are in the pipeline. To date, 

this growth has been somewhat reactive to needs as they arise, but future growth will need to be 

more purpose driven with an overall strategy in place. Before a strategy can be implemented, 

strategic issues need to be identified. 

1.3 Strategic Issues and Problem Statement 

The Software and Solutions Group has developed its current strategy to address 

immediate needs. The strategy must now evolve to become a future looking one that will address 

the needs of the growing organization. This paper will analyze SSG's departmental strategy in 

detail in a future section, but some of the key strategic issues that will be discussed are 

highlighted here. 

The first strategic issue is how decisions around product development at SemiCo are 

made on the basis of ROI analysis and internal hurdle rates that must be met before a project is 

approved. One of the challenges with this method is that historical ROIs achieved by SemiCo 

may not reflect current or future market capabilities. As a result, product development for areas 

that may have lower than expected margins but high sales volumes may be overlooked using the 

basic ROI hurdle rates. This is a challenge that the SSG group faces when proposing new product 

8 



areas to explore. There must be an understanding at SemiCo of the different dynamics of SSG's 

end markets, when compared with the company's traditional semiconductor markets, before 

making product development decisions. Development of chips for SSG related products could 

have multiple applications, rather than just one single application which is common of SemiCo's 

traditional chip products. This makes it difficult to calculate the full ROI of a development effort 

if all end market opportunities are not known when a product is being developed. It is very likely 

that during the development of a system, the SSG team will identify new uses for the product that 

were not known when the business case and ROI calculation were done. 

New product applications could add incremental revenue with minimal development 

effort. Currently there are no processes in place to allow for the recognition of new product 

innovation during the development phase, because most new product idea generation is done by 

marketing. In order for SSG to be successful it needs to foster innovation, and SemiCo's 

executives need to understand that they cannot evaluate software product development 

opportunities the same as chip development. 

SemiCo's executive team has high expectations of what the SSG group can deliver. They 

are very excited about products such as triple-play. The question is whether or not SSG will 

deliver big enough returns to meet the high expectations of the executives. SemiCo has a history 

of cancelling programs or departments that are not able to meet the expected ROI; therefore, there 

is a chance that SSG could be cancelled before it fdly matures. 

A second strategic issue is that SSG's product development may require coordination of 

resources across all of SemiCo's product development divisions (CPD, MPD, and ESD). For 

example, the HomeNAS product has a MIPS processor from MPD and a SATA controller from 

ESD. SemiCo does not currently have an organization structure that enables matrix style project 

management. Each product division operates autonomously, which makes the work of SSG more 

challenging when resources are required from multlple divisions that are all resource constrained. 

In order to manage this matrix organization structure, SemiCo will need people with strong 

project management skills that it does not currently have. Projects have historically been run on 

their own with a project management team in place for each individual product, but for SSG 

products there are multiple components (firmware, software, chip, operating system and 

hardware) that all need to come together in the end to form a complete system. Currently each of 

these components is being developed independently, including some outsourced development, 



with little coordination across the project teams. Management of these cross functional project 

teams will need to become a core competence for SemiCo. 

The third issue is a lack of understanding of software development processes because the 

product development methodology of SSG related products is different than that of SemiCo's 

traditional chip products. Chip products are developed using standard development methods that 

are understood at all levels within SemiCo. Terminology is used to describe certain phases of 

development and the definition of these terms are known across the organization. When a chip 

product is developed and released to production, it typically comes back and is ready to start 

selling to customers without any further development required, as any modifications to the chip at 

this phase are very costly. With software development there is a different methodology that is not 

yet understood at many levels within SemiCo. Software development often requires multiple 

releases and revisions before a final customer-ready product is released. Software may be 

released in various phases of completion before a production release is done. Modifications of 

software after a release are relatively inexpensive to make, in comparison to chip development. 

The challenge for SSG is that the development flow of software is not understood by the majority 

of SemiCo's employees and there is not a common understanding of the definitions of various 

releases. Ensuring that all employees are educated in software development processes will 

become an issue for SSG. 

Managing the release of various versions of silicon chips has not been a problem for 

SemiCo because the number of products and product variations has been relatively small. The 

issue with software development is that releases can be continuous throughout the life of a 

product. SemiCo will need to have release management expertise available to manage what 

releases are going to which customers so that hture updates can be sent to the customers as 

needed. In the software world, a single product may have hundreds of revisions and iterations, 

whereas in SemiCo's traditional business a chip may only have a couple. 

The fourth issue is that the marketing methodology is also different for software versus 

chip products. SemiCo's current marketing expertise is selling semiconductor chips to OEMs 

that have long product lifecycles with relatively high gross margins in the range of 60% to 80% 

(SemiCo, 2005, p. 16). Consumer market products, on the other hand, operate on much shorter 

product lifecycles, with dramatically lower profit margins, 25% to 40% (Mishan, Schafer, 

Gelbtuch, & Woo, 2004, p. 50), but much higher sales volumes. In these markets time to market 



and low cost are critical success factors. Understanding these differences will be a challenge for 

SemiCo's marketing resources. 

The fifth issue is that the customers SSG is targeting products to are different than 

SemiCo's traditional customer base. SemiCo's telecom, storage and microprocessor product 

lines are typically sold directly to an OEM that will integrate the chip into its solution. SemiCo 

works with the customer through their development phase to ensure a smooth development 

process with the chip. By doing this, SemiCo has a feedback mechanism whereby the company 

can learn from the customer what future additions may be beneficial to improve the product. 

Instead, SSG's products are sold to original design manufacturers (ODMs) that in turn sell the 

same product to multiple OEMs. In this model, SemiCo will have almost no contact with the end 

customer that is buying its product, so the customer feedback component is lost. SemiCo also 

does not yet have relationships with the ODMs which it is trying to sell to, so the company must 

start fresh and build all new relationships with this new style of customer. The issue is that SSG 

is starting out without connections at the major ODMs and the group will be missing some of the 

critical customer feedback about the products due to a different relationship between the ODM 

and the OEM. 

SemiCo is currently known for its strong customer support. This is a primary 

differentiator for the company and its products over its competition. The resources required to 

support a chip development customer is manageable, but at this time it is unknown what the 

resource requirements will be for managing a support organization of software products. With 

SemiCo selling to ODMs instead of the end customer that will be selling the product, it is 

possible that SemiCo will lose the communication with the users of its products and therefore not 

be able to effectively support them. SSG does not currently have a strategy for how it will 

support its customers and what level of support or warranty it will provide for products. 

The planned growth of SSG is to double the size of the department by the end of 2005 to 

meet demand for product development. Hiring staff fast enough is a challenge for SSG because 

the job market has been improving and there are fewer talented people available than there were 

after the industry-wide layoffs of 2000. Attracting and retaining talent will become a critical 

success factor for SSG. 

The problem statement for this paper is to look at all of the strategic issues identified here 

and investigate them in further detail. The paper will identify which are the best short term 



strategic goals and which are the best long term by making some recommendations based on the 

analysis. 

1.4 Methodology 

This paper is intended to provide recommendations to senior management at SemiCo on 

possible strategies that could be implemented for the Software and Solutions Group. The topic of 

this paper has been approved by SemiCo's management and it is intended to provide an unbiased 

view of SSG's role within the overall organization.. 

The materials used in this paper were from confidential internal documents from SemiCo, 

interviews conducted with SemiCo employees, interviews with external parties, and some 

additional external resources. Academic references are also used to provide a frame of reference 

for the analysis of the information collected. 

This paper consists of eight chapters covering an introduction, industry analysis, external 

analysis of competitors, internal company analysis, evaluation of strategic options available, 

recommendations and conclusions. Chapter 2 will provide an analysis of the fabless 

semiconductor industry, its competitors, customers and suppliers. Chapter 3 will give an analysis 

of other semiconductor firms that have software divisions and are competing in the same markets 

as SemiCo. Chapter 4 will contain an internal analysis of SemiCo's corporate strategy and the 

strategy of the SSG group. An analysis of these strategies will be done to show the level of 

strategic fit between the two. Chapter 5 has a review of the strategic issues based on the internal 

and external research. Chapter 6 takes all of the options and makes specific recommendations for 

SemiCo. An implementation plan for these recommendations is provided in Chapter 7. Finally, 

Chapter 8 provides a summary and conclusion for the paper. 



2 INDUSTRY ANALYSIS 

This chapter provides an industry analysis of the fabless semiconductor industry that 

SemiCo operates in. The semiconductor industry is very diverse and covers many different 

products, but the scope of this chapter will be limited to fabless companies that compete in 

similar product areas as SemiCo. SemiCo operates as a fabless company and competes in 

multiple product areas with other fabless companies such as Broadcom, Marvell, PMC-Sierra, 

2Wire, AMCC, Vitesse, and Agere. 

The semiconductor industry contains many companies that are classified into one of four 

main manufacturing strategies; Integrated Device Manufacturers (IDM), Fabless, Foundry and 

Hybrid (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 28). An IDM is a fully integrated 

manufacturer that designs semiconductors and owns its own manufacturing facilities to produce 

the chips. Fabless semiconductor companies also design semiconductor chips, but the companies 

do not own or operate manufacturing facilities. Instead, all of the fabrication for a fabless 

company is outsourced to foundries for manufacturing of the silicon chips. Foundries do not 

design any of the chips produced on contract. A foundry company is one that solely owns 

manufacturing facilities that are contracted out to companies wishing to produce semiconductor 

chips. The final type of company is a hybrid of the other three types. For example, a company 

could be partially integrated, but still require outsourcing of some manufacturing functions during 

peak demand periods; or vice versa, a company could contract out almost all of its manufacturing. 

The purpose of this chapter is to focus on the portion of the semiconductor industry that 

follows the fabless model. An analysis will be done using Michael Porter's Competitive Forces 

Model (1979) as a basis to assess the attractiveness of the industry and to identify key success 

factors. 
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2.1 Threat of New Entrants 

The threat of new entrants in the fabless semiconductor industry is relatively low. The 

industry is one that is relatively easy for a new company to enter because there is very little 

capital required to get into the business. Although, there is some minimal software and 

infrastructure required to design the chip. All that a company requires to get started is a product 

idea and the electrical engineering expertise to design the product. During the technology 

industry downturn in the year 2000, there were many electrical engineers that were laid off. If 

these engineers have an idea that they think would make a viable product, they may decide to 

start their own semiconductor company to develop the product. 

The bigger expense comes to a new entrant when getting its product manufactured and 

into a form that can be sold to customers. The process whereby a chip goes from design to 

manufacturing involves a number of steps to make the product production ready. These steps 

include, but are not limited to, design, simulation, masking3, verification, design revisions, 

customer prototyping, and finally ramping to production volumes. This entire process to ramp a 

product to production can take anywhere from six months to two years, depending on the 

complexity of the chip design. While producing chips costs millions of dollars, a company can 

choose to wait until it has a potential customer before sending the chips to production. However, 

the new entrant may have additional fixed cost obligations that it must meet during this period. 

All of the phases prior to shipping production volumes of a product can require a lot of capital to 

sustain the business before any revenue is received. 

The design and simulation phases are done internally prior to sending a chip to a foundry. 

By attempting to simulate the chip's behaviour in software before creating the first silicon chip, a 

company can potentially save millions of dollars by not having to revise the design once a chip is 

received back from the foundry. Once a company is satisfied with the chip's behaviour, the 

design must be converted to a mask that can then be used by a foundry to print the chips onto a 

silicon wafer. The mask can be created in house, but more than likely this is contracted out due 

to the cost involved. After the mask is created, it is sent to a contract manufacturer that will 

produce a small run of the chips to be sent back to the company for testing. This initial run may 

produce only a handfd of chips or hundreds, depending on the amount required for further 

The process of masking involves taking a design of a chip and creating a "mask" to be used in the chip 
production process on the silicon wafer. This mask is used to bum the electrical pathways on the silicon in 
order to create the circuits required for a functioning chip. 
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testing. The cost of this initial run can be anywhere from a couple hundred thousand dollars to a 

few million dollars, depending on factors such as the type of chip being produced4 and the 

number of chips in the run. The company then tests these chips against the original design, and if 

there are modifications required, the whole process must be repeated, incurring the same costs 

again. 

This cost can be somewhat prohibitive to a new entrant, especially when it can take up to 

two years before receiving any revenue. The next phase, once the product meets the design 

specifications, is to sell prototypes of the chip to prospective customers. The revenue generated 

at this phase is minimal due to the extremely low volume of chips that are sold. The customer 

then performs their own tests on the chip before deciding whether to design it into their 

equipment. This process is usually done simultaneously with multiple customers. 

Once a customer selects a chip to be designed into their equipment, the semiconductor 

company calls this a design win5. The equipment manufacturer will typically then order a small 

volume of chips to be used in their equipment development and design phases, but once again the 

revenues generated for the semiconductor company at this stage are relatively small. It may take 

another one to two years for the equipment manufacturer to complete product development and 

ramp up to any significant order volume of the chips from the semiconductor company. 

These long periods for revenue ramp up can be a barrier to entry for a company with all 

of its resources poured into one chip. A small company can spend anywhere from two to four 

years to get its product to market and shipping at volumes high enough to fund the company's 

further research and development efforts. As well, the cost of developing newer chips is 

dramatically increasing as technology continues to push new boundaries. These two factors make 

it very difficult for a new entrant to grow to a size that the company would become a threat. 

Designing a semiconductor chip takes a lot of electrical engineering expertise. There are 

significant learning curves involved that give an experienced company a competitive advantage 

over new entrants. As a company's design practices mature it will create standards and 

Different technology used in a chip's design requires different techniques for production. Older 
techniques are less expensive, but result in a much larger, less powerful and less efficient chip that is 
produced. The newer the technique, the more expensive it is due to the manufacturing processes required. 
5 A design win is when a semiconductor company wins approval from an equipment manufacturer stating 
that they intend to use that chip in the design of their product. Typically at this stage the customer states 
their expected purchase volumes and then pricing is negotiated. However, this is not a guarantee of future 
revenue because equipment manufacturers may change their designs or find that the chip doesn't meet their 
needs and select a different chip from a competitor in the future. 
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knowledge sharing mechanisms that allow for new employees to learn from their co-workers 

faster. The end-to-end processes continuously improve with each new chip that a company 

designs; therefore, reducing its design costs and development time. New companies without this 

experience will not be as competitive. 

Another deterrent to new entrants relates to the amount of brand equity that the larger 

semiconductor companies have accrued by being in the industry for a number of years. During 

the late 1990s, equipment manufacturers were buying chips from many different semiconductor 

companies, including many newcomers that only had a one chip product portfolio. After the 

technology industry downturn started in 2000, many of these newcomers went bankrupt because 

the capital markets dried up when investors pulled their money out of high-tech companies. This 

resulted in delays for equipment manufacturers of getting products out because equipment had to 

be redesigned around a new chip from a different company. Equipment manufacturers now tend 

to lean towards buying chips from companies that have a product track record and more than one 

chip on the market. Although this is another barrier to new entrants gaining traction, there are 

some low-cost equipment manufacturers that are willing to take risks in selecting a chip from a 

smaller company in order to gain a cost competitive edge if the chips are cheaper. 

The fabless semiconductor industry is evolving from developing individual chips that can 

interoperate to providing complete solutions on a single chip for end customers. This is called 

system-on-a-chip (SOC). The main driver behind this is the fact that the largest part of cost of 

goods sold is manufacturing the chips on a silicon wafer. If a company can combine multiple 

functions into a single chip, it will be able to charge more per unit, but at the same time cut its 

costs and those of its customers. What enables a company to do this is its collection of 

intellectual property (IP) and patents. A company that has been in the industry for a number of 

years has likely collected massive amounts of IP (either by acquiring it or developing it 

internally). Rather than designing a single purpose chip, a semiconductor company can now 

combine multiple functions from its collection of 11' and put it onto a single chip. These 

economies of scope provide a bamer to entry for smaller companies because these competitors 

will not have the IP required to integrate into a single chip. To combat this, the new entrants 

would have to either acquire or license the IP from another company, or risk developing a single 

purpose chip that a customer may not want due to higher costs. As time goes on, it becomes 

more difficult for companies to enter existing markets because incumbents that have patented IP 

will enforce those patents to protect the investments by suing any company that is infringing on 

its IP. 
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Tlicrc arc many ncw product markets bcing crcatcd, such as thc rcccnt growth in the arcas 

orvoice ovcr IP (VoIP) and wirclcss tcchnologics. Ncw cntrants can prcscnt a threat if they arc 

niorc nimble and ablc to develop a product for the ncw grourtli lnarkcts before the 1:irgcr 

companics can react. This \vould allow the new cntrants to gel ;i foothold on the markct and 

obtain a first mover advantage. Thcsc companics could thcn Icvcragc Ihis growth into furlhcr 

rcscarch and dcvclopmcnt for othcr ncw products and to build brand equity. 

Thc semiconductor industry has bccn vcrq cyclical throughout its history, as shown in 

Figurc 2-2. Thcrc arc four distinct phascs: the downturn, thc rccovcry, the cupansion and thc 

peak (Mishan, Scliarcr, Gclb~uch, & Woo, 2004, p. 42). If a new fabless mniconduclor company 

wcrc to cntcr lhc markct during either Ihc downturn or Ihc rccovcry phascs, thcrc would bc a risk 

that thc company \vouIdn't stay in business long ellough lo get its product to market. Judging 

whcn thcsc phascs arc going to occur is almost impossible, cvcn for thc industly experts. 

thcrcl'orc the cyclcs may bc a dctcrrcnt for new cntrants. 

Figure 2-2 The Semiconductor I n d u s t r y ' s  C'yclcs ( 1990 t o  2005) 

- - 

Semiconductor Industry Cycles 

Date 

Source A u l h o ~  adapled from Mishan, Schafer, Gelbluch, 8. Woo, 2004, p 43 
.- - 

Govcrn~nents in most countries around Ihc \vorld want to encourage tcchnological 

dcvclopmcnt wilhin lhcir counlly. To support this, many countrics, such as Canada and the US, 

offcr lax credits for rcscarch and dcvclopment done within thcir borders. Thcrc arc also start-up 



grants available for new companies starting out. These advantages may encourage investors and 

companies to enter into the semiconductor industry to compete with incumbents. Although, the 

research and development tax credits are not exclusive to new entrants, larger companies can also 

take advantage of them. 

Overall, the threat of new entrants in the fabless semiconductor industry is relatively low. 

There are only a few factors that may make new entrants a threat to any incumbents, but the 

majority of the factors act as barriers to entry. These barriers can act to deter new entrants and 

therefore, help to solidify the strategic strength of existing players in the market. 

2.2 Rivalry Among Existing Competitors 

The fabless semiconductor industry has a number of competitors operating in the market. 

Rivalry amongst these competitors is quite high. 

The biggest component that leads to rivalry amongst fabless semiconductor companies is 

during the design win phase. Semiconductor companies will do almost anything to win a design 

with an equipment manufacturer because once the manufacturer designs its equipment around a 

specific chip, the switching costs can be very high to redesign around another chip vendor's 

product. Some high end equipment designs can provide a revenue stream for the chip companies 

for up to five or ten years; these two factors combine to create a very rivalrous industry during the 

design win phase. 

Many chip products are becoming homogeneous as a result of industry standards. This 

leads to additional rivalry in the industry, causing companies to attempt to integrate more 

intellectual property into chip designs to differentiate its products. A trend in the industry that is 

occurring is to have fewer chips in equipment designs by integrating more IF' onto a single chip to 

help reduce the total bill of materials (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 237-238). 

This is called system-on-a-chip (SOC). The current state of the industry is such that fabless 

semiconductor companies are trying to acquire as much valuable IP as possible to create highly 

integrated SOCs. This too is creating rivalry in the industry to acquire or partner with companies 

that have the most valuable IP. 

Larger fabless semiconductor companies have advantages over smaller ones due to some 

economies of scale. Companies that have large teams of engineers working on multiple program 

can amortize design costs over many different chip development programs. For example, if a low 



margin chip is strategic to the future of a company, its design costs can be balanced by the 

company against higher margin products in other areas. 

Rivalry is also increased by different cost structures present at different companies in the 

industry. Some fabless companies have much higher cost structures than others, such as spending 

a higher percentage of revenues on research and development. These companies suffer more than 

others during low parts of the industry cycle because the higher cost structure drains cash 

reserves. During peak cycle times these companies can compete because higher demand leads to 

less pricing pressure, resulting in higher margins (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 

44). 

The exit costs in the fabless industry are extremely low. A fabless company usually has 

very little infrastructure that cannot be easily liquidated and almost no asset specificity issues. A 

company can exit this industry by simply selling off its intellectual property rights and liquidating 

any infrastructure assets. This can create rivalry, especially in down cycles because companies 

that are closer to bankruptcy may be willing to cut prices to a point that will negatively affect the 

industry if other companies are forced to follow. 

Moore's Law was defined by the founder of Intel, Gordon Moore, who said, "the number 

of transistors on a chip doubles every 18-24 months" (Mishan, Schafer, Gelbtuch, & Woo, 2004, 

p. 20). The result has been ever more complex chips operating at much higher performance 

levels. Over the last 30 years, the semiconductor industry has followed this law. As a result, 

rivalry has existed amongst semiconductor companies to constantly invest high percentages of 

revenues into research and development in order to stay on top of the performance curve in 

relation to competitors. The problem is that the cost of designing ever more complex chips is 

increasing at a significant rate. This is causing a prisoner's dilemma because faster chips may not 

be needed by the industry or the end consumers. If all companies believe that at least one 

competitor will design a faster chip, then all companies will do so even if the industry will be 

better off by not investing in the faster chip until a later date when the technology is needed. 

Another factor in rivalry in this industry is that equipment manufacturers are outsourcing 

more chip designs to semiconductor companies with standard products. Equipment 

manufacturers are changing strategies to build more standardized equipment using fewer unique 

chips and reusing components in multiple end products. This allows the equipment 

manufacturers to reduce costs, but as a result there is more rivalry in the semiconductor industry 



with companies fighting for the limited outsource deals and fewer standardized sockets6. These 

deals can be lucrative for a fabless company, but there is some risk involved if an equipment 

manufacturer decides to cancel a program before the semiconductor company has recovered its 

chip design costs. Although there are fewer sockets available, each may result in higher volumes 

than previously would have been the case. These key design wins could lead to years of revenue 

for a chip company, so competition is often fierce for these high volume sockets. 

The fabless semiconductor industry has had a few years of almost no growth in its typical 

markets. This has resulted in many companies attempting to diversify products into newer areas 

that are growing, such as consumer electronics. The consumer electronics space is expected to be 

one of the faster growing semiconductor markets (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 

39) compared with areas such as telecommunications, which has seen flat growth. Many 

traditional telecommunications semiconductor companies are entering into consumer electronics 

for this reason. The result has been greater competition and rivalry among competitors. 

The fabless semiconductor industry is one with high rivalry amongst competitors. The 

industry is becoming more competitive with more companies fighting for less business and areas 

for growth. Many of these semiconductor companies and investors have become used to growth 

rates of 20% to 50% or more year-over-year, but recently these growth rates have been in some 

cases negative or single digit (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 37). Those 

semiconductor companies that are striving to achieve historical growth rates are faced with 

intense rivalry in every market, thus making the historical growth rates nearly impossible to 

achieve in the near future. 

2.3 Bargaining Power of Customers 

This section talks about how much power customers in the fabless semiconductor 

industry have over the fabless companies. It will be shown that customers have significant power 

in this industry. 

Customers that represent more than 10% of' any given semiconductor company's 

revenues can exert significant power over the company. The reason for this is that the customer 

segments of the industry are quite fragmented, which results in fabless companies having many 

A socket is a location for a chip to plug into on an electronics board in a piece of electronic equipment. 
The term socket is used to describe the equipment design that a chip is being developed for by a 
semiconductor company, or multiple companies competing for the same socket. 



customers and only a small handful which represent over 10% of revenues. Another factor for 

this phenomenon is that any given fabless semiconductor company may only have one chip out of 

many in a customer's piece of equipment. This can also create a powerful position for a customer 

because they are not dependent on only one chip supplier. 

The market is also changing such that customers are demanding complete solutions from 

the fabless semiconductor companies rather than single point solution chips. This change has 

come as a result of equipment manufacturers trying to reduce costs. OEMs are doing less design 

work and instead buying useable solutions from companies such as the fabless semiconductors. 

By doing this, customers are exerting more pressure on the fabless companies because if a 

semiconductor company doesn't have a complete solution product, it may lose business to a 

competitor that does. This has forced many semiconductor companies to find strategic partners to 

produce a solution with or to acquire IP that can be incorporated into a solution. Customers are 

pushing more development costs onto the fabless companies by using their power in the industry. 

Application specific standardized products (ASSPs) are chips that can be substituted with 

relative ease from one company's chip to another. The reason is that these chips are designed for 

a specific application but are designed to meet industry standards; therefore an equipment 

manufacturer can switch between one vendor's chips and another with minimal additional design 

costs. As a result, equipment manufacturers will typically choose an ASSP chip based on its 

relative price to power or performance ratios. This allows customers to exert some power over 

the chip makers knowing that the manufacturer can select another vendor's product without the 

typical switching costs. It also enables the customer to use this power to not pay high premiums 

for standard products that are differentiated slightly from the competition with the addition of 

enhancements. If the customer does not perceive value in the enhancements, then they are not 

likely to purchase the higher priced, differentiated product if a cheaper, standard product is 

available. This is proving as a challenge to companies that rely on a differentiation product 

strategy to achieve higher profits. 

Equipment manufacturers also exert power over the semiconductor companies due to the 

design specifications required for a given chip. When a customer sets out to design a new piece 

of equipment, they will create strict design specifications that must be met by all of the 

components in that piece of equipment. In order to win the design, a chip manufacturer must 

meet those exacting specifications just to be considered. At times, the customer can set 

specifications that are extremely precise even though they may know that no chip on the market 



can meet them. This may force a semiconductor company to design a new chip or make revisions 

to an existing chip in order to win the socket. Often this is done at the chip company's expense 

with no commitment from the equipment manufacturer that the chip will be designed into the 

product. The power that customers use in these situations can often be quite high, and there have 

been instances where an equipment project is cancelled during the design phase; thereby leaving 

the chip company with no revenue for its efforts. 

Customers are also exerting their power for large volume deals whereby they may wish to 

source standardized chips from multiple semiconductor companies. This allows the customer to 

have a dual-source for chips to reduce risk of supply problems. This also allows them to exert 

more pricing pressure by pitting one company's price against another. In this case, the equipment 

manufacturer would then agree to buy a minimum amount of chips from one company and the 

rest from another for the life of the equipment product. 

Fabless companies can retain some power with customers by integrating specialized IP 

into the products that will differentiate these chips from the competition. This may allow the chip 

manufacturer to extract higher rents from customers if the company can show the value of the IP; 

thus giving some power to the fabless company if it is the only company with such a product. 

Another move in the industry, in an effort for equipment manufacturers to reduce costs, is 

to sponsor chip design programs at a fabless company. This is typically done when an equipment 

maker does not have the resources to design a new chip for a product or the company wants to 

reduce development costs and risk. By partially sponsoring a fabless company to develop a new 

chip, the customer commits to buying the chip if the equipment product gets deployed. The 

equipment manufacturer will typically also license the product to the fabless company to enable it 

to sell the same chip to other equipment manufacturers. This allows the semiconductor company 

to recoup some development costs without directly passing on the full costs to the equipment 

company. The problem is that there are not a lot of sponsorship programs being provided. 

Although the programs can be quite lucrative for the fabless semiconductor companies, the 

equipment manufacturer knows this and therefore has a lot of power in negotiating the deal. 

Sometimes the sponsorship program may involve developing a chip that has no market other than 

for the program sponsor, but if the fabless company does not do its due diligence, then it may end 

up losing money on the deal. Another problem that exists is that sometimes an equipment 

manufacturer cancels its equipment program before launch, which adversely affects the fabless 

company. The equipment manufacturer holds all of the power in these deals. 



The overall power situation for customers in the fabless semiconductor industry is in 

favour of the customers. Fabless companies have very little power and influence over customers 

except in a few key areas. 

2.4 Threat of Substitutes 

In the technology industry there a moderate threat that a new technological innovation 

will make obsolete or become a substitute for current technology that is being developed. This 

section will review some of the factors involved in the overall threat to the industry regarding 

substitute products. 

New semiconductor technology is always being developed by start-ups and existing 

companies in an attempt to create the next big innovation that will take over the market. There is 

always a threat that current products a semiconductor company is working on will no longer be 

useful, which is why companies must continuously innovate. Sometimes this innovation comes 

in the form of revitalizing a current product that a company is already selling. This could be to 

reduce the size and power consumption of the chip, increase its performance or reduce production 

costs. It may be necessary for a company to develop a strategy whereby it is making its own 

products obsolete, but this will allow the company to stay ahead of the curve and block out 

substitute products. 

Many of the products in the semiconductor industry are built around industry standards 

that exist for specific product areas. This standardization enables products from multiple vendors 

to interoperate. The threat that comes from this, however, is that any newcomer can create a 

similar product that adheres to the standards that can then be used as a substitute. The same 

standards also make it more difficult for products to be differentiated from each other. If 

products meet the industry standards and perform according to those standards, there are only a 

few characteristics that a company can alter to differentiate a product from those of its 

competitors. Chips can be differentiated based on price, power or performance, but a customer 

may not be willing to pay a premium for a differentiated product if they only need one that meets 

industry specifications as well as their own design requirements for a low cost. This can cause a 

challenge for companies that adopt a differentiation strategy for products in order to extract 

higher rents. As the industry is moving towards using standardized products more frequently, it 

is becoming more difficult for differentiators to retain the value for the additional investment 

required to differentiate a product. 



The high-tech market crash in 2000 caused a number of equipment manufacturers to re- 

evaluate their business models. In the 1990's, many of the large equipment companies (such as 

Cisco, Nortel and Lucent) had in house design teams that would design entire products, including 

many of the chips that were required. The chips designed by these companies are called 

application specific integrated circuit (ASIC) because the chips are often designed for one 

specific application and cannot be reused in another product. After 2000, these same companies 

realized that this business model did not provide a competitive advantage. Instead, the equipment 

manufacturers started outsourcing ASIC chip development or buying ASSPs from fabless 

companies that may be able to amortize development costs across multiple customers wanting the 

same chip. This change in the industry has brought some power back to the fabless 

semiconductor companies; however the chips still must meet design specifications that are set by 

the equipment manufacturers. 

One example of this highly competitive market is in the microprocessor space. A 

microprocessor is a chip that can be programmed to perform any number of functions. There are 

a number of microprocessor types; for example, Intel's x86, MIPS based processors, and IBM's 

PowerPC. Although each of these products has its own advantages and disadvantages, each is 

almost entirely substitutable for the other due to the open source and industry standard software 

written for these chips. For example, a PowerPC chip can be used for the same application that a 

MIPS processor can, although the design of each is completely different. A customer may choose 

one chip over the other depending on their price, performance or power requirements for their 

application. 

One segment of the semiconductor market that accounts for 22% of the overall revenues 

is the consumer space (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 39). This segment operates 

very differently than the other segments in that it primarily follows a cost based strategy and 

operates on a very short product lifecycle, as short as 3 to 6 months compared with 5 to 10 years 

for segments like communications equipment. As a result of this shorter product lifespan, a 

semiconductor company's products can be very quickly substituted by one from its competitors. 

There are high volumes in this segment, but if a sen~iconductor company cannot adapt fast 

enough to its market segment, then its products may be replaced. 

The overall threat of substitutes in the fabless semiconductor market is medium. The 

primary threat is from new technology innovation that could be used to displace an entire product 

segment from the market. 



2.5 Bargaining Power of Suppliers 

The fabless semiconductor industry has many suppliers, some of which have some power 

over the industry and others that do not. This section describes those suppliers and how they 

exert their power. 

During times of high demand for silicon and semiconductor production, foundries can be 

the main bottleneck in the manufacturing process. Many fabless companies work with foundries 

all over the world, but the majority of foundries are in Asia, which has 67% of the fabrication 

capacity (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 32). The construction of new fabrication 

facilities can take a number of years to complete, so foundry capacity (supply) can lag if demand 

increases rapidly. The lack of capacity during these peak times causes the foundries to raise 

prices, which then in turn causes the fabless semiconductor companies to pass on the increased 

costs to customers. It is during these peak times that the foundries have more power over the 

fabless companies; however, due to the cyclical nature of the industry there are also times when 

demand significantly drops and there is excess capacity in the foundries. During that most recent 

cycle from 1996 to 2004, foundry capacity utilization went from about 75% up to full capacity 

and back down to 75% (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 45). In these down periods, 

the fabless companies can exert more pricing pressure on the foundries because of idle production 

capacity that needs to be filled. 

Skilled engineers are a major component of'the semiconductor industry. Without enough 

electrical engineers to design the chips, companies are not able to develop new innovative 

solutions to keep up with or stay ahead of the competition. During the high-tech boom of the 

1990's there was a shortage of skilled engineers; however since the bust in 2000 there has been 

an excess capacity of engineers on the job market due to the massive layoffs that took place. This 

is still the case today, but it is slowly changing. As a result of the excess supply of resources, 

semiconductor companies have more power over engineers in determining compensation 

packages and other incentives. 

Semiconductor companies require specialized software to design chips. The software 

tool vendors for the semiconductor industry develop products to assist in the design and test of 

these chips. When a fabless company selects a tool vendor, the switching costs can be high to 

select a new package because it would involve retraining its engineers on the new software. This 

would negatively impact productivity; therefore, the software vendors have a lock-in effect once 

becoming the incumbent vendor. As well, the fabless company must pay annual license 
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maintenance fees to use the tools, which provides a steady stream of revenue for the tool vendor. 

Fabless companies have little bargaining power with the tool vendors because without the tools, 

chips cannot be designed. 

Since the technology industry bust in 2000 the capital investment markets have been less 

likely to invest in high-tech companies. This has made it difficult for companies that are cash 

starved because of the ongoing capital required to develop chips. Currently the capital markets 

are still the biggest source of funding for fabless companies, but any company that has had to 

raise capital in recent years has done so at the high cost of diluting its share base due to deflated 

stock prices. This has lead to a more powerful position for the capital markets over 

semiconductor companies. 

The equipment required for testing chips after being produced is very specialized and 

expensive for a fabless company. The test equipment market is quite fragmented with Advantest, 

Agilent and Teradyne making up the majority of the market share with between 19% and 3 1% 

share each in 2003 followed by many smaller vendors (Mishan, Schafer, Gelbtuch, & Woo, 2004, 

p. 45). Due to the fact that there are a number of vendors in this market and the products are 

targeted at very narrow niche markets, it is difficult for the test equipment manufacturers to have 

much power over the fabless companies. 

Fabless companies also require a lot of computing power to develop and simulate its chip 

designs. The industry trend is moving towards using open source Linux based computers to 

perform these compute functions. This is an attempt to reduce capital and depreciation costs of 

purchasing computers for the engineers to use. Open source Linux and PC based servers are 

homogeneous products and are available from multiple vendors, compared with the expensive 

proprietary systems that were available previously. This allows the semiconductor companies to 

exert a lot of pricing pressure on the infrastructure server hardware vendors. 

The final primary supplier to the fabless semiconductor industry is real-estate property 

owners. The majority of semiconductor companies are clustered in similar areas such as Silicon 

Valley in California and Kanata in Ontario where there is a large supply of engineering resources. 

Since the high-tech crash in 2000 there have been many companies that went bankrupt or 

downsized and as a result there has been a lot of vacant commercial real-estate. This has put the 

semiconductor companies into a powerful position when negotiating rental contracts for office 



space. In many cases, semiconductor companies have been able to renegotiate contracts in recent 

years to gain additional office space at no additional cost. 

All of these factors contribute towards a low to medium strength rating for bargaining 

power of suppliers in the fabless semiconductor industry. The changing industry has shifted the 

power in recent years, but some of the major suppliers still have a strong power position and 

therefore the overall power rating is at the medium level. 

2.6 Industry Assessment 

Based on the analysis in the previous subsections, there are some key findings and 

statements that can be made about the fabless semiconductor industry. This section will 

summarize those findings and assess the state of the industry. 

The semiconductor industry is one that is very cyclical and has periods of rapid growth 

along with innovation followed by a retraction and lower spending (Mishan, Schafer, Gelbtuch, & 

Woo, 2004, p. 43-49). This cyclicity can make it difficult for some companies that are low on 

capital because developing semiconductors can be capital intensive due to the long product 

development lifecycles. A typical chip can take a year or more to develop followed by another 

several years before the chip company will see significant revenues for the chip (SemiCo, 2005, 

p. 19). 

Capital has been a key requirement for successful semiconductor companies, especially 

since the industry crash in 2000 (Fuscaldo, 2002, p. B.5.E). Since this time, it has been difficult 

for high tech companies to obtain sources of capital because the markets have not favoured 

investing in technology companies. This has made it difficult for companies that were short on 

cash to begin with and as a result there have been many semiconductor companies that have gone 

bankrupt since 2000; therefore, companies that have strong balance sheets are better able to 

weather the ups and downs of the semiconductor industry (Fuscaldo, 2002, p. B.5.E). 

The industry is slowly recovering since 2000, but growth levels have not yet returned to 

those of the 1990s (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 37). This slowing growth has 

forced companies in the industry to look at other ways to obtain a competitive advantage. One 

way that equipment manufacturers have done this is to reduce costs through outsourcing 

development of some chips to fabless companies. Fabless companies have a natural cost 

advantage due to not owning any chip manufacturing facilities. Another way has been to move 



away from using ASICs to using more ASSPs, again to reduce costs. The main focus in the 

industry as a whole has been towards cost reductions (Ojo, 2002, p. 3) to remain competitive, but 

there is a possibility that the short term result of this will be less innovative products in the near 

future due to the reduced spending on research and development. 

The change towards cost based strategies by the equipment manufacturers has benefited 

fabless companies that can design and produce chips for the OEM more cheaply than the 

competition. Another cost optimization strategy that fabless companies have begun employing is 

to design SOCs that incorporate multiple functions into a single chip. SOCs integrate 

functionality from multiple chips in a piece of equipment down to a single chip which can be sold 

at a higher unit price, but at a lower overall cost to the equipment manufacturer. This move has 

benefited companies that have access to a wide variety of IP that is necessary to design an SOC. 

In recent years, the semiconductor industry has become extremely competitive due to 

fewer high volume sockets and a move towards standardized products by equipment 

manufacturers as these companies try to minimize costs. Equipment manufacturers have a lot of 

bargaining power and are applying pricing pressure to semiconductor companies. This is why it 

is important for fabless companies to adopt a new lower cost structure to compete (Morgan, 2003, 

p. 17) and have access to enough capital to weather potentially long industry down cycles. 

During the boom period, capital was abundant, which enabled many companies to get away with 

not focusing on lowering costs, but since the crash companies have been forced to focus on cost 

to remain competitive (Alessandri & Bettis, 2003, p. 32). The fabless semiconductor industry is 

therefore not very attractive for new entrants, but it can still be attractive to the stronger 

companies that are able to maintain a position and wait for the recovery to take place. 

2.7 Key Success Factors 

Analyzing the factors affecting the fabless semiconductor industry above helps to shed 

light on what strategic factors may be involved. This analysis helps to identify some key success 

factors for semiconductor companies. 

Of all the key success factors in today's highly competitive semiconductor industry, the 

number one factor is having a low cost structure. According to Yun-Hee Kim, "suppliers' cost 

structure will be the key factor in staying ahead" (Kim, 2005, p. B.3). A company that can 

maintain a low cost position will be able to defend itself in industries that have customers with 

high bargaining power and lots of rivalry amongst competitors, such as the semiconductor 

29 



industry (Porter, 1998, p. 35-36). The ability to have a cost advantage over competition when 

competing over industry standard ASSP sockets can often make the difference, all other things 

being equal. An equipment manufacturer will look at how a chip performs in relation to its price 

and power usage when compared with a competitor's product. If two similar products perform 

relatively the same, the design win will often go to the lower priced chip. 

The second most important key success factor is the ability for a semiconductor company 

to access vast amounts of intellectual property that will enable it to design highly integrated 

SOCs. In the years since 2000, OEMs have been working strategically with component 

manufacturers (Baljko, 2002, p. 3) to drive down component prices. One way this is being done 

is to drive higher levels of system integration into a single chip to reduce the bill of materials, 

which is important to the cost conscious OEMs (Souza, 2001, p. 4). Having SOCs in its portfolio 

will give one semiconductor company a competitive advantage over another that may have a 

similar product requiring two chips to perform the same function as the single SOC. To create 

these chips requires access to a lot of IP which can be obtained internally by investing in R&D or 

externally through partnerships or acquisitions. 

In order to acquire IP, a semiconductor company can develop it internally by funding 

research and development projects. The company can also acquire the IP externally by 

purchasing it from a third party or finding a strategic partner that is willing to do a revenue 

sharing, or similar, model. Internal R&D and acquiring IP from a third party require a source of 

capital to fund the acquisitions. As a result, access to capital is the third most important key 

success factor for the semiconductor industry. Capital also forms another important function of 

enabling a company to fund operations during down cycles of the semiconductor industry. 

Equipment manufacturers may look at a company's available capital as a differentiator when 

contemplating doing business with two semiconductor companies. The equipment manufacturer 

may choose to use a chip from a company that has a solid balance sheet because it can be more 

certain that the company will be around long enough to supply the chip for the life of the 

equipment. 

The protection of investments in intellectual property is the final key success factor in the 

fabless semiconductor industry. After companies invest heavily to develop or acquire IP, the 

companies must protect those investments through the application and enforcement of patents. 

Patent protection can act as a barrier to entry for any potential competitor that may wish to enter 

an existing market. The enforcement of these patents is equally important to provide a credible 



threat to any company that attempts to infringe on an existing patent. Companies need to protect 

IP the same as any other investment to ensure that shareholders can retain the value and achieve a 

positivc return. 

A fabless semiconductor company that can measure and achieve best in class levels for 

each of the four key success factors outlined above is likely to achieve a competitive advantage. 

This competitive advantage can then be used to achieve market dominance and slowly erode the 

competition's market share. 

2.8 Industry Value Chain 

The semiconductor industry is comprised of multiple components from research and 

development to the end users of the products containing silicon chips. This is depicted in the 

industry value chain diagram in Figure 2-3. This section will describe the value chain and briefly 

discuss the role that SemiCo plays in adding value 1.0 the overall industry. 

Figure 2-3 Fabless Semiconductor Industry Value Chain 

Research and Manufacturing Assembly Sales 8 Distribution Original Original End Users 1 Development I (Fabrication) ( andrest 1 Marketing 1 (Channel) 1 Design ( Equipment 1 (TeFm, I 
(Chip Design) Manufacturer Manufacturer 

Source: Author; adaptedfi-om Bukszar (2005) 

The beginning of any silicon chip starts with R&D. A semiconductor company will 

identify a need in the market that can be filled with a new chip design (or redesign of existing 

chips to reduce production costs). Once a need is first determined, the semiconductor company 

sets out to design the chip in the most effective manner to meet the best combination of price, 

performance and power consumption. All three of these factors are important to the end 

consumer of the silicon chips, so it is important for the chip to be designed with them in mind 

from the beginning. 

Once a chip has been designed, it is sent to manufacturing facilities where the chips are 

fabricated onto silicon wafers. In the case of fabless semiconductor companies this is completely 



outsourced to contract manufacturers. The fabrication of silicon wafers is done by companies 

that specialize in this function; therefore, these companies add value to the industry by keeping 

plants operating efficiently and being able to invest in next generation chip manufacturing 

technology. 

The next step in the industry value chain is when a wafer completes the manufacturing 

process at the foundry. A silicon wafer contains multiple chips that must be separated into 

individual chips. Then the core of the chip is assembled into a housing that allows electrical 

connections to travel from the chip to an electronics board. This assembly is sometimes done in 

conjunction with the wafer manufacturer, but there are also companies that specialize in chip 

assembly. Once the core is assembled into its housing, each chip must be individually tested for 

quality control to ensure that it works. The chips must meet strict quality standards before being 

shipped to customers. The quality assurance testing portion of the assembly is sometimes done 

by the assembly houses with specialized test programs provided by the semiconductor company; 

however, most often it is done by the semiconductor company. Further testing of a chip's 

functionality is done by a semiconductor company in simulated real-world applications of the 

chip. This creates a feedback loop to the design engineers during this portion of the testing phase 

which allows making improvements in future revisions of the chips. 

A completed chip is ready for implementation into equipment designs once it has been 

tested and validated. The next step is to sell the chip to potential customers, which is the role of a 

company's sales and marketing arms. The process of selling a chip involves working closely 

with equipment manufacturers (OEMs) and equipment design companies (ODMs) to understand 

what equipment these companies are designing or planning to design in the future. This is 

usually done through years of building relationships with the OEMs and ODMs such that the 

companies are willing to share confidential information about future products with the 

semiconductor company. Once a potential sales opportunity is identified, the sales and marketing 

groups will put engineers at both companies in touch with each other to work through design 

specifications to see if there is a fit for the company's chip. The ODM and OEM may be 

considering chips from multiple vendors for a given piece of equipment, making this phase of the 

development critical to winning a design. 

The next step in the chain is to get the chips distributed to the equipment manufacturers 

once manufacturing of the equipment in production quantities begins. The distribution of chips 

can either be done directly by the semiconductor company or through distribution channels. 



Fabless companies will typically use a combination of both distribution models depending on the 

circumstances and the relationship with the equipment manufacturer. 

As mentioned above, the design of equipment can be either done by ODMs or OEMs. 

Some equipment is designed and manufactured entirely by an OEM, but there are times when an 

OEM acquires a completed product from an ODM. This enables the OEM to have a time to 

market advantage by not requiring time spent on development. It also helps OEMs reduce 

research and development costs by not having internal resources tied up with designing all 

equipment. This model is becoming more popular in consumer equipment markets where time to 

market and lower cost are critical factors (Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 290-33 1). 

A semiconductor company will work with an ODM in the same manner as with an OEM to get 

chips designed into a new piece of equipment. Engineers from both companies will work 

together to make the design process more smooth for the ODM. 

The OEM is the final link in the chain before a completed piece of electronics equipment 

is shipped to the end consumer. An OEM will design its equipment (or purchase a design from 

an ODM) using multiple silicon chips to produce a working solution. The product is then 

identified with the OEM's brand for end user recognition of the product's perceived quality. The 

OEM will mass produce the product and use its distribution channels to get the product on store 

shelves where it can be accessible to the end user. The most value that an OEM adds in the 

industry is its mass distribution capabilities and relationships with stores and end user 

distributors. ODMs do not currently have this capability due to a specialization in designing 

equipment rather than distribution. 

The end user of an OEM's equipment can be any individual person or company, such as a 

telecom equipment manufacturer. The end user is not usually concerned about the individual 

silicon chips that go into designing a product that they need to use, but the way that they use the 

equipment can often influence the design of future silicon chips. The OEMs use their relationship 

with end users to understand how to improve on their equipment, which will in turn require 

different or modified chips in future products. This feedback loop goes all the way back to the 

research and development portion of the value chain to start the process all over again and 

continue the innovation process. 

SemiCo's involvement in the fabless semiconductor industry is primarily limited to 

research and development, internal chip testing, and sales and marketing. For any given chip that 



SemiCo develops, the company does the majority of its own R&D. However, some projects are 

partially outsourced if the IP is not strategically important to SemiCo. The manufacture of 

SemiCo's chips is 100% outsourced to contract manufacturers in Asia. Once a chip is produced, 

the assembly is outsourced to third parties, but the majority of the chip's testing is done by 

SemiCo itself. During peak periods when SemiCo does not have the capacity to test all of its 

chips, this function may be partially outsourced to companies that specialize in testing. SemiCo 

does most of its own sales and marketing with internal resources. These groups have formed 

relationships with the many equipment manufacturers in order to understand what the 

requirements are for current and future products. Distribution of SemiCo's chips is partially done 

through semiconductor distribution networks. For larger customers that order in volume, chips 

are distributed directly from SemiCo to the customers. 

SemiCo does not participate in all functions of the industry value chain, but instead it 

focuses on those areas that its expertise enables it to add the most value. The value that SemiCo 

can add in the areas of R&D, product test, and sales and marketing is through continuous product 

innovation to help equipment manufacturers meet the changing requirements of end users and 

being able to sell the OEMs and ODMs on the idea of using its chips. SemiCo closes the 

feedback loop through the integration of the end usrx feedback into future chips to improve next 

generation equipment. If SemiCo were to be involved in all areas of the industry value chain, it 

would require more resources and the company would not add the most value by exploiting its 

competencies. As a result, SemiCo has chosen to focus on those areas that it feels it can best 

serve itself, the industry and its shareholders. 



3 EXTERNAL ANALYSIS 

This chapter takes a look at the external environment that SemiCo operates in. An 

analysis of some of SemiCo's competitors was done to provide insight and context for the 

analysis and recommendations that will be given for SemiCo. Each competitor's business model, 

its goals, financial situation and potential retaliation strategies will be examined. 

3.1 2Wire, Inc. 

A pioneer in broadband networking, 2Wire is dedicated to developing integrated 
solutions to deliver broadband service and content throughout the home or small 
office. Built upon the company's core expertise and continued innovation in 
software and hardware, 2Wire products enable home and small business users to 
fully leverage the benefits of broadband. In addition, 2Wire solutions offer 
service providers with a flexible platforni to deliver and manage feature-rich 
Internet, telephony, entertainment, and other enhanced broadband application 
services. 

(Source: 2 Wire, 200.5~) 

2Wire is privately held, and as a result info~mation about the company is sparse. 2Wire 

was started in 1998 and has raised a total of $196 million in private equity investments since that 

time (2Wire, 2005a). The company has grown from revenues in 2000 of around $3 million 

(Taylor, 2004) to $107 million in 2003 (Inc.com, 2005). As a result of this massive growth, 

2Wire was ranked 26th in the Inc. 500 Company list of the fastest growing private companies 

(Inc.com, 2005). 

The company began with the vision of enabling the delivery of the full benefits that 

broadband Internet access can provide (2Wire, 2005a). 2Wire's products are primarily focussed 

on the home network and providing service providers a managed gateway solution for a complete 

entertainment solution in the home (2Wire, 2005a). The company's product strategy drives at the 

heart of triple play (2Wire, 2005e) with products for the home that will provide a gateway to 

unlimited possibilities on the home network. This strategy has lead to significant partnerships 

and joint ventures with communications companies, such as SBC Communications and SaskTel 

(2Wire, 2005f). 



The management team and board of directors at 2Wire come from backgrounds that 

benefit the company's strategy. Specifically, the company's founder and CEO, Brian Hinman, 

has experience as co-founder of the successful companies PictureTel Corporation and Polycom, 

Inc. (2Wire, 2005a). Hinman's success has garnered him the prestigious award of Ernst & 

Young's 2005 Entrepreneur Of The Year (2Wire, 2005d). 2Wire's VP of engineering, Pasquale 

Romano, comes from Polycom, Inc. where he held senior positions in product development 

(2Wire, 2005b). Michael Crumlin, 2Wire's VP of North American sales comes from a 

background that gives him a strong understanding of the communications industry (2Wire, 

2005b). A management team with applicable experience and background such as this should help 

2Wire achieve success in its target markets. 

Speculating on how strong 2Wire is for future growth can be done by loolung at its 

potential available cash. The company has raised $196 million (2Wire, 2005a), but it has spent 

some of this to fund development. Even if the company had not spent any of this capital and was 

entirely funded by cash flows, it would currently have almost $200 million in cash, which is low 

compared to its competitors. Therefore, if 2Wire is expected to continue to grow it will need 

access to more capital to fund this growth. One possible way to do this would be for 2Wire to 

become a public company. According to Inc.com, 85 of the top 500 (17%) private companies 

intend to go public at some point, so it is possible that 2Wire is one of these companies (2Wire, 

200%). 

2Wire's likely retaliation strategies at this point are unclear. Many of the companies that 

2Wire competes against have more funding so 2Wire could not survive a long price war if it tried 

to retaliate with pricing pressure. The company is more likely, therefore, to differentiate the 

company and its products in the market to attract customers. In order to differentiate, 2Wire will 

need to invest heavily into research and development, which requires significant capital. As a 

result, it is less likely that 2Wire will attempt to retaliate with newcomers into its market, instead 

it may try to partner with companies that have a core competence in R&D or access to capital, 

such as SemiCo, to better differentiate its products. 

3.2 Agere Systems 

[Agere Systems] design, develop, manufacture and sell integrated circuit 
solutions for applications such as high-density storage, mobile wireless 
communications and enterprise and telecommunications networks. These 
solutions form the building blocks for a broad range of computing and 
communications applications. Some of [its] solutions include related software 



and reference designs. Our customers include manufacturers of hard disk drives, 
mobile phones, high-speed communications systems and personal computers. 

(Source: Agere, 2005, p. I )  

Agere sees itself as a company that has strong expertise in systems and solutions 

development as well as software (Agere, 2005, p. 3:). The company uses this expertise to develop 

chips and software products for many areas, including home networking products such as 

telephone and video products (Agere, 2005, p. 3). 

Agere believes that two important factors of competition in its industry are price and time 

to market, but the company also believe that some of its competitors have an advantage in these 

two areas (Agere, 2005, p. 6). If Agere believes these are primary factors in being competitive, 

then it is likely that the company could alter its strategy to achieve a low cost competitive 

advantage. Agere is, however, at a disadvantage for trying to be a low cost provider because 

almost 10% of its employees are unionized (Agere, 2005, p. 8), which means its labour costs will 

be more difficult to minimize compared with competitors that may be able to outsource certain 

parts of the business to contain costs. 

Another cost disadvantage versus its fabless counterparts is that Agere owns and operates 

four of its own silicon manufacturing facilities (Agere, 2005, p. 5). This could be advantageous 

during a growth phase of the semiconductor industry when supply of manufacturing capacity is 

scarce, but it could impact financial performance significantly during down cycles when the 

plants sit partially idle. Agere views these internal manufacturing facilities as a competitive 

advantage because it enables the company to have a guaranteed supply of wafers when needed, 

despite the high costs of running the facilities (Agere, 2005, p. 5). However, the company does 

plan to slow investment in new manufacturing facilities to meet changing technology needs due 

to the high cost of building these plants; instead, the company is using contract manufacturers and 

foundries for the newer technologies (Agere, 2005, p. 5). Agere also is a joint partner in a silicon 

manufacturing facility with the foundry company Chartered Semiconductor (Agere, 2005, p. 5). 

One of the terms of this joint venture requires Agere to purchase 5 1% of the facility's silicon 

wafer capacity; otherwise the company is obligated to cover the fixed costs associated with the 

unused capacity (Agere, 2005, p. 5). Agere's investments and obligations in these manufacturing 

facilities act as a large exit barrier. 



Agcrc also has il llnancial burden Srom its investment in manufacturing and office spacc. 

As of Dcccmbcr 2004 the company had 39% of its facilities that wcrc not being uscd, of which 

70% ofthc total space is owncd directly by Agcrc : ~ n d  the remaining 30% was from lease 

agccmcnts for anywhcrc up to 12 years (Agcrc, 2005, p. 8-9). This invcstrncnt in cxccss 

lacilitics can cause a drain on Agcrc's cash and could also act as  an exit barrier. 

Since 2001 Agcrc has realized a need to rcducc its cost structure, and has implcrncntcd 

cost savings measures such as reducing hcadcount, consolidation of operations, reduction of 

owncd manufacturing facilitics, and exiting or selling non-core busincsscs (Agcrc, 2005, p. 12). 

Thcsc cfforts havc hclpcd to rcducc Agcrc's fixed costs and as a rcwlt thc gap bctwccn its net 

profit, gross profit and opcrating margins has bccn rcduccd sincc 2002 (scc Figure 3- 1). In 2004, 

the restructuring cfforts had n significant impact on gross margins, increasing them 13.8% from 

the year bcforc (Agcrc, 2005, p. 18). Agcrc's targeted gross margins arc 45'Yo to 50% with an 

opcrating margin of 15%, but thc company prcdicts that margins will dccrcasc in 2005 versus 

2004 (Agcrc, 2005. p. 13). Thcsc itre signs that Agcrc is cxpcricncing challenging times with 

trymg to be co~npctitivc in :I markct that rewards t l i ~ s c  companies that arc cost Icadcrs. 

Iiigure 3-1 Agcrc's Gross Profit Margin versus Opcratir~g Margin (2000 to 2004) 
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One risk that Agere faces is its high concrmtration of revenues from a small number of 

companies. Agere gets about 65% of its revenues from only 10 customers (Agere, 2005, p. 24), 

so it is likely for Agere to fight aggressively with any competitor trying to take business by 

penetrating these 10 companies. 

Agere's likely retaliation strategy is to reduce prices, even if it means to sell products at a 

loss. This is because Agere has manufacturing facilities that it needs to keep busy, so even 

selling chips at a loss provides revenue to contribute to covering some of its fixed costs for 

maintaining those facilities. Agere believes that price is a main factor in competition for its 

markets, so it is very likely that this will be a lever the company would use to compete. 

3.3 Applied Micro Circuits Corporation 

[AMCC] design, develop and market technolog products for the communications 
and storage equipment markets. [Its] products are essential for the transport, 
processing, switching, routing and storage of information worldwide. [It utilizes] 
a combination of design expertise couple with system-level knowledge and 
multiple technologies to offer integrated circuit, or IC, products, as well as 
printed circuit board assemblies or PCBAs, for these markets. [It generates] 
revenues in the communications market primarily through sales of ... IC 
products to communications equipment manufacturers . . . In the storage market 
[the company generates] revenues primarily through the sale of [its] host bus 
adaptor boards, or HBAs, to original equipment manufacturers. 

(Source: AMCC, 2005, p. I )  

AMCC has a very strong balance sheet, with a current ratio of over 13.5 (AMCC, 2005, 

p. F-3). The company has almost no current or long term liabilities, which means it uses its cash 

to fund operations. AMCC has over $850 million In cash and equivalents (AMCC, 2005, p. F-3), 

which at its current bum rate of between $35 and $45 million per year (AMCC, 2005, p. F-5) will 

last the company about 19 to 24 years. The reason for AMCC's strong balance sheet is that the 

company benefited from the stock market bubble by issuing over $4 billion in common stock 

during 200 1 (AMCC, 2005, p. 19) just before the market crash. The influx of cash has helped to 

sustain AMCC's strong balance sheet position, but profits have been running at a loss since 2000 

(AMCC, 2005, p. 19). 

AMCC plans to use its strong balance sheet position to continue to grow its product lines 

and expand into new markets through strategic acquisitions (AMCC, 2005, p. 2). Acquisitions 

are a "key element" of AMCC's strategy to develop complementary products (AMCC, 2005, p. 



5). A product area that is complementary to AMCC's existing products is home networking 

because these products require storage and communications elements. This product area may 

also be attractive to AMCC in the future due to the growth expected from this market and 

AMCC's target criteria for acquisitions include markets that will experience high growth 

(AMCC, 2005, p. 2). 

One of the largest acquisitions for AMCC was the purchase of IBM's 400 series line of 

PowerPC microprocessors for about $228 million (AMCC, 2005, p. 5). These processors are 

used in many products that reside in the home networking space, including wireless access points, 

network hubs and switches, Internet access and gaming devices (AMCC, 2005, p. 8). AMCC 

intends to grow revenues for these processors and one way of doing this is to expand into the 

growing consumer and home networking product areas. 

Price and integration are two of the factors that AMCC believes contribute to competition 

in its markets (AMCC, 2005, p. 11). This belief will likely lead AMCC to drive towards higher 

levels of integration on its chips to try to become a cost leader. 

During the fiscal years from 2002 to 2004, AMCC spent a significant portion of revenues 

on research and development. The company spent 85%, 130% and 101% of revenues on R&D 

for 2004, 2003, and 2002 respectively. These figures are significantly higher than AMCC's 

peers, which spend between 20% and 50% of revenues on R&D (see Table 4-2). This could be a 

sign of a company that is unsure of what product areas are going to succeed in the market, and 

one that spends in many areas with the hopes of a big payoff in a small number of them. This 

shotgun type approach can be costly if the company does not have the cash to sustain it, but in 

AMCC's case it has enough cash in the bank to support this strategy for the short term. 

The strength of AMCC's cash position can be a credible threat to its competitors that are 

not in a similar position. For example, AMCC could threaten to retaliate against existing or 

potential competitors by lowering its prices to at or below cost as a scare tactic. This strategy 

would likely be short lived, but it could be enough to stave off competitors. There is no evidence 

that AMCC has or will use this strategy, but it is a potential retaliation strategy that it could 

employ in the highly competitive consumer space; especially since the company views price as a 

major competitive factor. 

As of the company's 2004 annual report, AMCC was fighting at least 9 lawsuits that 

could have a material impact on its financial situation (AMCC, 2005, p. 15-17). If these lawsuits 



arc not rcsolvcd in favour of AMCC, thcrc could bc a significant drain on its financial position. 
P .  

I 1% could impact tlic con~pany's ability to grow and expand into new markcts or raise capital in 

the future. 

AMCC's rcvcni~cs only startcd to recover in 2004 with inodcst growth, but the company 

has nx~nagcd to improvc its gross margins significantly over thc sarnc period (scc Figure 3-2 and 

Figure 3-3). The company has, ho\vc\icr, had growth rates that have cxcccdcd a sustainable rate 

bascd on its availablc rcsourccs. I t  appcars that AMCC' is funding its growth with thc usc of 

availnblc cash rathcr than strong Cundarncntnls. As a rcsult, AMCC is a pokntial thrcat for 

irrational compctitivc bchaviour, but i t  is not as strongly positioned for the futurc as its pccrs. 

1;igore 3-2 AMCC's Ac~ual and Si~stainnblc Growth Ratcs (2002 to 2004) 
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1;igure 3-3 AbICC's Rc\/cnucs and (boss Margins (2002 to 2004) 

2002 2003 

Year 

3.4 Broadcom Corporation 

I3roadcom Corporation is a global Icadcr in wircd and wirclcss broadband 
communications semiconductors. [Its] products cnablc thc convergence of high- 
spccd data, high definition vidco, voicc and audio at homc, in thc office and on 
the go. Bsoadcom providcs manufacturers of computing and nctworking 
ccluipmcnt, digital cntcrtainmcnt and brodband access products, and mobile 
devices with thc industry's broadest portfolio of statc-of-the-art systcm-on-a-chip 
and softwarc solutions. 

[Thc company's] divcrsc product portfol o addrcsscs cvcry major broadband 
communications market and includcs soli~tions for digital cable. satcllitc and 
lntcrnct Protocol set-top boxcs; high definition tclcvision (HDTV); cablc and 
digital subscriber linc (DSL) modcms and residential gateways; high-spccd 
trans~nission and switching for local, nlctropolitan, wide area and storagc 
nctworking; homc and wircless network ng; ccllular and terrestrial wirclcss 
communications; Voicc ovcr Internet Protocol (VoIP) gatcway and telephony 
systems; broadband nctwork and sccurity processors; and SystcmI/OTM scrvcr 
solutions. 



Broadcom is one of the world's largest fabless semiconductor companies (Broadcom, 

2005, p. i) and it is a fierce competitor in the home networking space. The company develops 

products such as set-top boxes, voice over IP, cable modems, digital subscriber line, broadband 

processors and wireless networking, which are all targeted at the home network (Broadcom, 

2005, p. 1). Since 2004 Broadcom has been acquiring some companies that have products which 

could be targeted at the home network. For example, in 2004 Broadcom acquired Sand Video, 

which develops video compression technology, and in 2001 Broadcom acquired VisionTech, a 

developer of MPEG-2 audio and video compression technology (Broadcom, 2005, p. F-18). 

Broadcom is focused on achieving higher levels of integration with its products (Broadcom, 

2005, p. 14). The reason for integration is to drive down costs for its customers by integrating 

more functionality onto a single chip. The company achieves this by investing 21% of revenues 

into research and development with 2,282 R&D employees, or 68% of the total (Broadcom, 2005, 

p. 19). It is apparent the Broadcom's objectives are targeted at continued product innovation and 

increasing the presence of its silicon chips in home networking products. 

As of December 3 1,2004 Broadcom had over $1 billion in working capital; an increase 

of almost $600 million from the year before. Much of this increase was due to cash from 

operations and the issuing of common stock through employee stock programs (Broadcom, 2005, 

p. 46). The company's strong capital position will enable Broadcom to grow and fund future 

research and development. Although this is the case, since at least 2002 Broadcom has been 

growing above a rate that is sustainable by its resources (see Figure 3-4). 



Figure 3-4 Broadcorn's Acturll and Sustainnblc Growtk~ Rates (2002 to 2004) 
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In Dcccmbcr, 2004 Brondcom cntcrcd into a $183 million lease agrccmcnt for ncw office 

spacc that runs tllrougl~ to 2017 (BI-oadcom, 2005 ,  1). 48). This could act as an exit barrier for 

13roadcom if i t  ncctls to downsize staff duc to changing market conditions. 

Rroadcom's primaly sources of capital arc cash from opcrations and issunncc of con~mon 

stock (Broadcom, 2005 ,  p. 46). Over 5 1% of its rcvcnuc for the last thrcc years has come Srom 

only 5 customcrs (Rroadcom, 2005, p. 54). Thcsc two factors reprcscnt a risk to Broadcom 

bccnusc if i t  loses any of its top 5 accounts, the conipany's cash from opcrations may dcclinc, 

forcing i t  to issue more stock to fund future growth To avoid this, Broadcom is likcly to rctaliatc 

against any competitor trying to take business from its top 5 customers. 

Rroadcom's retaliatory rcsponsc to entrants in thc 11o1nc nctworking spncc could be to 

drivc down prices to at or bclow its costs as a thrcnc. Thc company could realistically do this 

bccausc of thc over $1. I billion in cash and short term sccuritics (Broadcom, 2005, p. F-2). This 

~ V O L I I ~  likcly only bc a short term strategy for Broatlcoln bccausc the company is not a low cost 



protluccr, ivhich can be sccn by tlic fact that its marsins arc not as strong as sonic of the other 

fabless scmiconductor companies. Broadcorn's gross margins for 2002 through 2004 havc 

incrcascd, along with rcvcnucs, horn 44% to 50% (;cc Figurc 3-5) which is consistent \\lit11 thc 

industry avcragc oC40% to 50% (Wlishan, Schafcr, Gclbtuch, & Woo, 2004, p. 50). 13roadcom's 

margins arc. liowc\fcr, not as strong as some of its competitors likc PMC-Sierra, Vitcssc and 

ScmiC'o which have gross margins in the 60% to 75% rangc. 

In rcccnt ycars, Broadcorn has lost significant markct sharc in a fcw areas, specifically in 

its ScrvcrWorks division, which dcvclopcd a chipsct for cntesprisc scrvcrs. Broadcom has 

cxpcricnccd incrcasctl cornpctition in thc markct for ScrvcrWorks products and as a rcsult i t  has 

lost designs to competitor's products (Broadcorn, 2005, p. 36). Thc company has reflcctetl this in 

~ t s  financial statcmcnts by taking a chargc of over $319 million for impairment of goodwill 

(Broadcorn, 2005. p. 43). According to Broadcom, hc ScrvcrWorks business rcprcscntcd a 

"signiHcant portion" of total rcvcnucs and the comp:iny does not cxpcct to bc ablc to makc up thc 

loss ofrcvcnuc in the short term (Broadcom, 2005,p. 53). The way that Broadcom rcspondctl to 

this loss \\ins to divcrsify thc ScrvcrWorks products away from Intcl only processors ant1 work 



with other processor vendors, such as Advanced Micro Devices (Broadcom, 2005, p. 8). This 

could cause issues for Broadcom in the form of reduced market capitalization as investors 

withdraw, which could impact Broadcom's future abilities to raise capital. 

3.5 PMC-Sierra, Inc. 

PMC-Sierra, Inc. designs, develops, markets and supports high-speed broadband 
communications and storage semiconductors and MIPS-powered 
microprocessors for service provider, enterprise, storage, and wireless 
networking equipment. [PMC has] more than 230 different semiconductor 
devices that are sold to leading equipmerit manufacturers, who in turn supply 
their equipment principally to communic;-ltions network service providers and 
enterprises. [PMC provides] superior semiconductor solutions for [its] customers 
by leveraging [its] intellectual property, design expertise and systems knowledge 
across a broad range of applications. 

PMC-Sierra sees that industry and markets it operates in are changing such that 

communications service providers are seeking new ways to increase revenues by transitioning 

infrastructure to be more data centric and transferring information digitally (PMC-Sierra, 2005, p. 

3). This change is allowing the service providers to look to new applications such as voice over 

IP, video on demand and advanced wireless services (PMC-Sierra, 2005, p. 3), all of which will 

require home networlung products to deliver the services. PMC develops products to help enable 

the change in the communications industry and is developing new products to enable the new 

applications that service providers are seeking (PMC-Sierra, 2005, p. 6-7). 

From 2000 to 2004, PMC-Sierra's spending on research and development ranged from 

26% to 63% of revenues, with an average of 48% (I'MC-Sierra, 2005, p. 16). This is on the high 

end when compared with PMC's peers, which range from 20% to 50% (see Table 4-2). PMC has 

over 63% of its employees working in R&D (PMC-Sierra, 2005, p. 13), which shows that it has a 

significant focus on development of new products that will produce future revenues. 

PMC-Sierra believes that while price is a factor in competition, it is significant only to 

the extent that customers will choose a product if it is priced competitively (PMC-Sierra, 2005, p. 

11). This means that PMC believes it can price its products slightly higher than a competitor and 

if PMC can demonstrate value for the additional amount. This admission in PMC-Sierra's 2004 

annual report shows that it is not attempting to be a low cost producer, but instead it focuses on 

the other competitive factors such as time to market, quality, power and hnctionality 
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rcquircmcnts (PMC-Sierra, 2005, p. 1 1-12). PMC docs admit that OEM customers arc becoming 

morc pricc conscious and warns that its profit margins may bc affcctcd in the futurc if aggrcssivc 

pricc competition takes place (PMC-Sierra, 2005, 3. 1 I). 

As of Dcccmbcr 3 1 ,  2004, PMC-Sicrra did not l~avc  any significant debt and thc 

company had ovcr $400 million in cash and invcstmcnts (PMC-Sicrra, 2005, p. 16) that cordd bc 

uscd to fund futurc growth. PMC has cxpcricnccd niodcst rcvcnuc growth ovcr the last thrcc 

ycars. During the same pcriod, thc company's gross profit margins havc also bccn increasing 

(scc Figurc 3-6) and arc hcalthy comp:~rcd with its pccrs. 

Figure 3-6 PMC-Sierra's Rcvcnucs nntl Ciross Margin:; (2002 to 2004) 
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Year 

Ovcr thc last two ycars, PMC-Sicrra's rcvcnucs havc grown by bctwccn 10 and 20% pcr 

year. In 2004, rcvcnuc growth was about 19%, bul based on the company's available rcsourccs, i t  

could havc sustaincd a higher growth rate of about 23% (see Figure 3-7). This mcans that PMC- 

Sicrra has the rcsourccs available to grow further in the fulurc, which could bc a thrcat to its 

competitors and potential new entrants that may not havc access to the same rcsourccs. 



Iiigure 3-7 PMC-Sicrm's Ac~ual antl Sustoinablc Growth Rates (2002 to 2004) 
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Marvel1 Technology Group 

[Marvcll is] a leading global scmiconductor provider of high-pcrformancc 
analog, mixed-signal, digital signal proccssing and embedded microproccssor 
intcgratcd circuits. [Its] divcrsc product portfolio includes switching, transccivcr, 
wirclcss, PC' conncctivity, gateways, con~munications controller, storagc and 
powcr management solutions that scrve divcrsc applications used in business 
cntcrprisc, consumer clcctronics and cmcrging markets. [Its] core tcclmologics 
were initially focused on the storagc market, whcrc [tl~cy] prov~clc high- 
pcrformancc products to storage companies. [The company] subscqucntly 
applicd [its] tcchnology to the high-spccd, or broadband, communications 
market, whcrc [it provides] industry-leading physical laycr transccivcrs, switched 
Ethcrnet and wireless solutions, wliich provide the interfxc bctwccn 
communications systcms antl data transmission media, to manufacturers of high- 
spccd networking and wirclcss cquipmcnt. [The company has] also targctcd [its] 
wirclcss tcchnology for a variety of cmcrging consumer clcctronic dcviccs to 
cnablc applications such as wirclcss conncctivity, ad-hoc gaming, strcaming 
audio or vidco anti voice ovcr Intcrnct applications. 

(Source: i~l~n.vell, 2005, p. 3) 



Marvcll is a company thal appears to bc having somc dil3icultics and is going through 

sonic changcs. Sincc 2002, Marvcll has managcd to incrcasc its rcvcnucs, but at thc samc tirnc its 

gross margins have bccn dccrcasing (see Figure 3-8). Possible hypothcscs for lhc causc of this 

:~rc i l  could be a n  indicalion of a change i n  rhc company's product mix or i t  could mean 

rising protluction costs couplcd with pricing prcssu~c from customers and thc compctilion. 

Iiigurc 3-8 Marvcll's Kcvcnucs and Gross Margins (2002 to 2004) 
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(Sozrt-ce: Author; c ~ ( / ( ~ p t ~ ~ d / ~ . o t n  duttr i r r  ~Cl~~twi' i ' ,  2005, p. 31)) 

Marvcll has sccn significant rcvenuc growth in thc last fcw ycars, 75% in 2002 (Marvcll, 

2005, p. 30), but the company is outgrowing its rcscurccs which means that it will not bc ablc to 

sustain rhcsc grow111 rates indcfinitcly (see Figure 3-9). Allhough growing at a ratc that 

signiticantly cxcccds onc sustainable by available resources, Marvcll has managcd to morc than 

doublc its cash and working capital positions from 2002 (Marvcll, 2005, p. 30). Thc company 

has donc this partially by increasing its short lcrm liabilitics by almost 20% and issuing morc 

common stock (Marvcll, 2005. p. 73). Thc company, howcvcr, docs acknowlcdgc that its growth 

has put a slrain on rcsourccs and could harm the conpany if i t  is unable to manage thc growth 

cl'fcclivcly in thc fulurc (Marvcll, 2005, p. 60-6 I). 



Figw-r 3-9 i\/I;~rvcll's Actual and Sustninablc Growth Ratcs (2002 to 2004) 
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Marvcll's products arc targeted at high v o l ~ m c  markets, of which the company bclicvcs 

cust, pcrl'ormancc and fcaturcs arc some oflhc cr~tical succcss factors (Marvcll, 2005, p. 7). This 

shows that the company will try to focus its efforts on lowcring costs to rcmain compctitivc, but 

at thc same timc i t  will invest in thc tlcvclopmcnt of'diffcrentiatcd products. In fact, Marvcll 

states that i t  has bccn able to gain a cost advantage I)y lowering manufacturing costs (Marvcll, 

2005, p. 9). Marvcll has also implemcntcd the fablcss semiconductor business motlcl (Marvcll, 

2005, p. 12)  and thc company outsourccs most of it: asscmbly and test functions to further rcducc 

costs (Marvcll, 2005, p. 23). The company nppcars to havc a strong focus on rctlucing costs, 

possibly in an attempt to bc a low cost producer. Scmc of the cost managcmcnt stratcgics that the 

company cmploys inclutic "dcsign changcs that lowsr thc cost of manufacturing, assembly and 

testing, by cntcring into long-term, strategic arrangcmcnts with .. . found~y partners to sccurc 

wnfcr capacity at reduccd prices, by negotiating r c d ~ ~ c c d  chargcs from . . . foundries as . . . 

volumcs incrcasc and by s~~cccssfully managing . . . ~nanufacluring, asscmbly and tcsling 



relationships" (Mawell, 2005, p. 26). This focus on cost containment by Mawell could act as a 

potential threat to its competitors if the company is successful at becoming a cost leader. 

Since Mawell is a company that does focus on containing costs, it could be an indication 

that it wishes to be a cost leader. This could act to its benefit as a potential strategy if the 

company wishes to retaliate against potential competitors entering its markets. If Mawell is in 

fact a low cost producer, then it could lower its prices to a point that would have a negative 

impact on competitors that try to match the prices. Since Marvel1 believes that it is a low cost 

producer (Mawell, 2005, p. 9) this is the likely retaliation strategy that the company would 

employ to ward off competition. 

3.7 Vitesse Semiconductor 

[Vitesse is] a leading supplier of high-performance integrated circuits ("ICs") 
principally targeted at systems manufacturers in the communications and storage 
industries. Within the communications industry, [its] products address the 
enterprise, metro and core segments of the communications network, where they 
enable data to be transmitted at high speeds and to be processed and switched 
under a variety of protocols. In the storage industry, [its] products enable storage 
devices to be networked efficiently. [Its] customers include leading 
communications and storage original equipment manufacturers ("OEMs"). 

(Source: Vitesse, 2005, p. 1) 

Vitesse is a company that has just finished repositioning itself in the market to be able to 

go after high growth areas and markets where it can potentially grab share with a technological 

change (Vitesse, 2005, p. i). This strategy requires a lot of investment, so a low cost strategy is 

not what Vitesse is aiming for. 

Since 2001, Vitesse has been focused on restructuring itself and lowering costs. As part 

of this restructuring, the company closed its wafer fabrication facility (Vitesse, 2005, p. 2) and 

began to outsource almost all of its manufacturing. The company still has a single manufacturing 

facility that may be closed in the future (Vitesse, 2005, p. 7), which would make Vitesse a fabless 

semiconductor company. This one remaining fabrication facility could act as an exit barrier for 

Vitesse if it is unable to keep the facility running at capacity and there are no buyers interested in 

acquiring it. 

The company currently focuses, and plans to continue focusing, its sales efforts on a 

small number of customers, some of which are competitors (Vitesse, 2005, p. 1 1). This is a risk 



to Vitcssc and its fi~tilrc earnings bccausc a change in sentiment with onc of these customers 

could have a major impact on Vitcssc's rc\lcnucs. Since 2002, Vitcssc has managed to increase 

its rcvcnucs and more than double its gross masgins (see Figure 3-10). The significant gro\vth in 

gross margins is d i ~ c  primarily to the closurc of its manufacturing racility (Vitcssc, 2005, p. 27). 

Dcspitc its growth, Vitcssc has cxpcricnccd significant financial losscs sincc 200 1 and has 

decreased its sharcholdcrs equity by almost 75% il- that same period (Vitcssc, 2005, p. 20). 

Figure 3-1Witcssc's Rcvcnucs an  d Gross Margins (2002 to 2004) 

200:; 

Year 

(Sourc~:  ,4111hor; ol/q,/eu'/i-or~ t/u/lr in Vi/(~.s.w, 200.5, p. 20) 

Vitcssc has $90 million of convcrtiblc long term debt, which is financed at a lo\v ratc of 

only 1.5% (Vitcsse, 2005, p. 25). The servicing of this debt is not likely to act as an exit barrier 

or adversely affect the financial position of Vitcssc because of the low interest ratc. With $183 

rnillion in cash and cash cquivalcnts at the end of fiscal 2004, a decline of 22% from the year 

prior (Vitcssc, 2005, p. 32), Vitcssc has less cash a~ict cash equivalents when compared to its 

cornpctitors. This could affect the company's abilily to grow and invest in new areas in the 

futurc. 



Due to its fewer resources, Vitesse does not appear to have a lot of options to retaliate 

against a competitor. The investment required to keep the remaining fabrication facility up to 

date with technology could become a drain on Vitesse and reduce its abilities to grow; however, 

this facility could act as an exit barrier that forces Vitesse to make retaliatory decisions that its 

competitors would not expect. Vitesse does not view itself as a cost leader, so it is unlikely the 

company would retaliate with price cuts. The company also does not have a lot of cash to 

retaliate by investing in lots of new technology that would beat its competition. Therefore, 

Vitesse does not have a lot of retaliation options and would likely lose out to a competitor with 

more resources entering into its markets. 



4 INTERNAL ANALYSIS 

This section takes an internal look at SemiCo's operations and strategy. An analysis was 

done at the corporate level and the business unit level strategy, showing how it fits with the 

company's strengths. This will be followed by a more in-depth review of the strategic issues 

facing SemiCo's business unit. 

4.1 Corporate Strategy 

Michael Porter (1998) identifies three generic competitive strategies that exist, cost 

leadership (low cost), differentiation, and focus. A low cost strategy is defined by Porter as one 

in which a company attempts to achieve a competitive advantage by producing its products at a 

lower cost than the competition (Porter, 1998, p. 35). This can be done in many ways, including 

scale efficiencies, cost controls, and low R&D. Porter defines a differentiation strategy as a 

competitive advantage achieved through differentiating a company or product from the 

competition by creating superior quality products, excellent service, or brand image to create 

something that is perceived as unique (Porter, 1998, p. 37). A focus strategy can be a low cost or 

differentiation strategy that is targeted at a specific niche market. 

To be successful at a differentiation strategy, Michael Porter (1998) outlined some 

common characteristics of companies using this generic strategy (see Table 4-1). 

Table 4-1 Michael Porter's Requirements for a Differentiation Strategy 

Product engineering 
Creative flair 
Strong capability in basic research 
Corporate reputation for quality or 
technological leadership 
Long tradition in the industry or 
unique combination of skills drawn 
from other businesses 

-- ' S t r o n g  coordination among 
functions in R&D, product 
development, and marketing 
Subjective measurement and 
incentives instead of quantitative 
measures 
Amenities to attract highly skilled 
labour, scientists, or creative 
people 

Strong cooperation from channels I 1 
Source: adapted from Michael Porter (1998, p. 41) 



The strongest attributes fiom Porter's model that SemiCo has are its research and product 

engineering, marketing abilities, reputation for quality and leading technology. SemiCo invests 

heavily in R&D to develop innovative new technology and the company is known in the industry 

for providing high quality products with strong support for its customers. These attributes have 

contributed to SemiCo successfully defending its differentiation strategy in the market place. The 

one area that SemiCo needs to improve is the coordination between R&D, product development 

and marketing departments. SemiCo is very strong at communication within the various product 

divisions, but historically it has not been as strong at coordinating these functions across 

divisions. This is because each division operates autonomously with its own R&D, product 

development and marketing functions; therefore very little cross divisional coordination was 

required with the traditional semiconductor product lines. This is changing because customers 

are demanding more integrated systems and chips that may require intellectual property from 

each product division, therefore requiring more cross-coordination. 

SemiCo7s overall corporate strategy follows Porter's differentiation model in that the 

company has built a strong reputation in the industry by having high quality products and service, 

which have in turn contributed to a strong brand image. SemiCo also differentiates its 

semiconductor products in the marketplace by combining intellectual property into a chip that a 

competitor may not be able to as a result of patent protection. 

4.1.1 Strategic Fit of Corporate Strategy 

By mapping a company's strategic fit, one can build a relative scale to measure where a 

company is operating in relation to either a low cost of differentiation strategy. This helps to 

identify possible areas for improvement within an organization in order to align it to its overall 

corporate strategy. Figure 4-1 shows the nine criteria that are used to measure strategic fit and the 

relationship of SemiCo7s corporate strategy to those criteria. For each item, a star is placed on a 

scale from one to ten to represent the relative position that the corporate strategy is in relation to a 

low cost strategy or a differentiation strategy. A further discussion of these points and what they 

mean to strategic fit follows. 
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4.1.1.1 Product Strategy 

ScmiCo's product stratcgy is hcavily wcightcd to~vards thc diffcrcntiatcd protlucts. In 

ordlcr to rcrnain compctitivc in thc semiconductor inctustly, SclniCo must continuously innovate 

to kccp its products in touch with what thc customers need. Tcchnology is always changing, so 

thc stratcgy that ScniCo cmploys is to try to rcmain onc step ahcnd of its compctition, or at lcast 

on par with its innovations. If ScniiCo did not liavc a tliffcrcntintion stratcgy bascd on 

innovation, thc compctition would crcatc chips that havc bcttcr pcrforinancc and arc lowcr cost in 

ortlcr to takc busincss away from ScniiCo. 



The service and support that SemiCo provides its customers is one way in which it 

differentiates its products from the competition. According to an internal presentation 

summarizing the results of a survey of 548 industry professionals in 2001, SemiCo ranked 15- 

20% higher than its competitors in the area of field support for customers. Having a reputation 

for superior customer support is part of SemiCo's product strategy. Each product is developed 

with service in mind to ensure that when the chip is produced, there will be support resources in 

place and ready to assist customers that are designing with SemiCo's chips. 

4.1.1.2 R&D Expenses 

Relative to its competition, SemiCo invests a large portion of its revenues into R&D, 

which is consistent with a differentiation strategy. As can be seen in Table 4-2, SemiCo invests 

over 40% of revenues in R&D and the company is one of the top spenders when compared to its 

competitors. By investing into R&D, SemiCo is able to continuously innovate to create new 

products that can be differentiated from the competition. 

Table 4-2 Research and Development Expenses for SemiCo and its Competitors 

1 Company ( Revenues I R&D Expenses I R&D % of Revenue ] 

4.1.1.3 Structure 

Broadcom 
Marvel1 

PMC-Sierra 
2Wire 
AMCC 
Vitesse 
Agere 

SemiCo 

SemiCo's structure is counter to a differentiation strategy. Companies that have a 

differentiation strategy will typically have a decentralized corporate structure, but in the case of 

Source: Author; adapted from 2004 annual corporatefinancial reports (2005) 
*Source: Inc. com (2005) 

$2,400,6 10 
$1,224,580 
$297,383 

$107,438* 
$131,177 
$2 18,775 

$1,912,000 
$545,572 

Semico, the structure is quite centralized. The company has a corporate headquarters where most 

of the senior executives are located. This location houses more than 50% of the company's 

$495,075 
$263,261 
$120,492 

N/ A 
$1 12,594 
$108,533 
$496,000 
$221,052 

worldwide staff and almost all of the corporate overhead functions, such as finance, information 

2 1% 
2 1% 
41% 
N/A 
86% 
50% 
26% 
41% 

technology, and purchasing. In the years since the crash of 2000, there has been an effort within 

SemiCo to centralize more functions to achieve greater scale efficiencies. For example, at the 



beginning of 2005, SemiCo decided to close down a department for testing chips in its Santa 

Clara office and move it to the corporate headquarters where similar functions were already being 

performed. Having a centralized structure is more common for a low cost strategy, so SemiCo is 

currently in conflict with its corporate strategy in this area. 

4.1.1.4 Decision Making 

Decision making at SemiCo, like corporate structure, is in conflict with the company's 

differentiation strategy. Much of the key decisions are made centrally by the executive team at 

the corporate headquarters with very little autonomy being given to the individual leaders within 

the organization. For example, all decisions around product planning and project prioritization 

are made by the executives at regular meetings. Senior management meets four times per year to 

discuss products currently in the pipeline and new opportunities that have been identified. New 

product ideas are presented by the marketing groups and product enhancements requested by 

customers are presented by the development groups. This meeting is where all key decisions are 

made around which products will be allocated a portion of SemiCo's limited resources or 

cancelled if the product is no longer viable. SemiCo does not have a process in place to make 

many decisions around product prioritization outside of these quarterly meetings due to the lack 

of autonomy given to the product teams. 

Another example of autonomous decision malung is how SemiCo approves capital 

spending at a monthly executive meeting. Any capital over than $1000 that needs to be spent 

must first be approved at this monthly business review meeting. Even once an expense is 

approved, the signing authority limits within the structure are very tight such that many purchase 

orders must be signed by a vice president before being sent to a vendor. This type of decision 

making structure is more common with a low cost strategy where management needs to keep a 

tight control on spending and does not want to push simple decision malung down to the lower 

levels of management. 

4.1.1.5 Manufacturing 

Although SemiCo's manufacturing is all outsourced, the resulting economies of scope are 

in line with the differentiation product strategy. SemiCo benefits from scope economies simply 

through its collection of intellectual property and ability to integrate somewhat related pieces of 

IP together to make a cheaper solution. The manufacturing process for chips using the same 

process technology and relatively similar chip complexity is approximately the same across any 



chip; therefore, SemiCo can achieve scope economies by producing chips with more 

functionality. This is a good fit with the company's differentiation strategy. 

4.1.1.6 Labour 

The labour at SemiCo fits very well with the differentiation strategy. SemiCo's 

employee base consists primarily of knowledge workers, specifically electrical engineers. The 

advantage to SemiCo with this labour force, in terms of the corporate strategy, is that they are 

highly skilled, very flexible and can be located anywhere in the world to develop products. 

Although SemiCo is a company based in the United States, many of its product design facilities 

are located in Canada where the labour force is less expensive. This flexibility in location of 

labour gives SemiCo a fair amount of ability to open design centres where it is most 

advantageous to do so. For example, the recent trend in corporate America of moving knowledge 

worker jobs offshore to reduce costs is a possibility for SemiCo. Design centres can be set up 

anywhere that there is a talent pool of engineers. This highly skilled, flexible labour force lends 

itself well to a differentiation strategy because SenliCo can pull from a vast body of knowledge to 

develop products that are different and better than those of the competition. 

4.1.1.7 Marketing 

The marketing functions of SemiCo are a closer fit to the low cost strategy end of the 

spectrum because a push strategy is used to sell its products. SemiCo must market its products to 

potential customers by making them aware of the products through direct selling during a 

customer's design phase. When a customer designs a product that requires chips from a vendor, 

such as SemiCo, it is up to SemiCo to be aware of these opportunities and work closely with the 

customer to convince them that their chip will work best for the customer's solution. SemiCo's 

marketing groups are responsible for finding companies making equipment that could have a 

need for SemiCo's chips. It is rare for a customer to come to SemiCo and ask for a specific chip 

for their product that SemiCo already has. When this happens it is usually because the customer 

already has a relationship with SemiCo and is aware of the company's products, rather than 

through the efforts of pull marketing. Comparative push marketing strategies are mostly common 

with low cost strategy organizations, so this is in conflict with the differentiation strategy at 

SemiCo. 



4.1.1.8 Risk Profile 

SemiCo's risk profile fits with the corporate differentiation strategy because the company 

does take risks when attempting to grow into new markets. To continuously innovate and 

develop new products, SemiCo must take on some risk by trying to identify where a given market 

is going and then develop products to match that market's needs. In the early stages of 

technology development when there are few standards in place, it can be quite risky for a 

company like SemiCo to develop a chip to an unknown standard. To mitigate this risk, SemiCo 

tries to be involved in the development of industry standards, but there is still risk involved. This 

fits well with a differentiation strategy because if SemiCo is trying to develop new products 

ahead of the competition, it must take risks to maintain a competitive advantage and potentially 

obtain a first mover advantage. 

4.1.1.9 Capital Structure 

The capital structure at SemiCo is relatively conservative. As of 2005, SemiCo has no 

debt and it has over $750 million in cash and investments (SemiCo, 2005b). This cash is used as 

a reserve for funding operations during down cycles of the semiconductor industry, and during 

growth cycles SemiCo uses the cash to invest in new opportunities or acquisitions. Due to the 

cyclical nature of the semiconductor industry, SemiCo must be conservative with its capital in 

case there is a prolonged down period such as the period between 2000 and 2003 when inventory 

levels were substantially high (see Figure 1-1). A conservative capital structure fits well with a 

SemiCo's differentiation strategy. 

4.1.2 Summary of Corporate Strategic Fit 

The generic strategy that SemiCo employs is one of differentiation, which involves 

selling a high quality product at an adequate cost. As can be seen in Figure 4-1, most of the 

individual elements of the corporate strategy align well with this differentiation strategy. The 

specific areas that do not align are corporate structure, level of autonomy and marketing. The 

way SemiCo operates in these areas fit more closely with a low cost strategy. This could cause 

an internal conflict for SemiCo due to a lack of alignment with the corporate strategy. 

Changes in the semiconductor industry that are happening could also cause problems for 

the future of SemiCo's differentiation strategy. As the industry moves towards using 

standardized products it will be more difficult for semiconductor companies to differentiate chips 



in the markct. This may lcad ScmiCo to change it. stratcgy over time to adopt lnorc qualitics of a 

low cost stratcgy, as is already the casc with thc company's structure, ailtonomy and marketing. 

4.2 Firm Level Value Chain 

Thc f i l m  Ic\~cl value chain for ScmiCo is shown in Figure 4-2. This diagram depicts all 

of thc major fimctions within the company and r~scs different shaded boxcs to highlight ScmiCo's 

corc compctcncics and activities that arc fully or prtially outsourcctl to show how ScmniCo 

crcatcs value. 
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4.2.1 Primary Activities 

SemiCo's primary activitics consist of all fi~nctions within the organization from crcating 

ncw products to scrvicjng end customers. This section will describe cach of thosc primary 

activities. 



4.2.1.1 Inbound Logistics 

There are two main functions in the inbound logistics portion of SemiCo's value chain. 

The receiving department is responsible for ensuring that products are delivered to the intended 

internal department upon arrival. The receiving department is also in charge of managing the 

physical inventory of SemiCo's chips, once the chips have been tested (which happens later in the 

value chain). At any one time SemiCo has millions of dollars in inventory either waiting to be 

sold to customers, or ready to be shipped when a distributor or customer needs it. 

The receiving function is also tied into the support function provided by the purchasing 

department. When an item is received from a vendor it must be cross referenced with a purchase 

order (PO) number to ensure the item can be tracked internally with this corresponding unique 

identifier. Therefore, all purchases must first be approved and then processed by the purchasing 

department. This ensures that when SemiCo receives an item, it can be asset tagged (if required) 

and delivered to the correct owner. 

Inventory management is more involved than just managing the physical inventory in a 

secured room for protection. This function requires complex forecasting of customer 

requirements and management of inventory in the distribution channel. Since the technology 

market crash in 2000, customers and distributors have been reluctant to hold too much inventory 

on hand of raw materials (chips in particular) in case demand changes rapidly. The complexity of 

inventory management comes in trying to retain the optimum levels for each type of chip that 

SemiCo sells based on ever changing customer demands. SemiCo's customers will order smaller 

quantities of chips as needed and put more of the burden on SemiCo to manage its inventory 

levels. SemiCo also does not want to manage too much physical inventory, so the company 

informs customers that they have to wait six to twelve weeks for delivery of chips (the time that it 

takes to produce a tested chip). Maintaining inventory at optimum levels is complex because it 

involves having enough chips on hand to meet urgent orders for high priority customers while at 

the same time minimizing risk of having too much inventory that could lose its value while in 

storage. 

4.2.1.2 Operations 

The operations function in the value chain is the heart of SemiCo's business and contains 

many of its core competencies. In operations, SemiCo produces most of its outputs in the form of 

new chip development and tested chips to be sent to customers. 



The primary hnction is research and development, one of SemiCo's core competencies. 

The company has always been an R&D company and must continue to be good at it to keep up 

with new technology and maintain a competitive advantage. SemiCo's R&D function includes 

researching upcoming changes in technology and developing products to meet these new 

requirements. Once the research and development phase proves the feasibility of an idea, it is 

usually handed off to a product development team that manages the development from inception 

to production release. There is some overlap between R&D and product development, but the 

R&D groups are mostly focussed on hture products, whereas product development is responsible 

for current products that are in the pipeline. 

One of SemiCo's core strengths is its ability to develop complex silicon chips fiom 

complex design specifications (spec). The product development teams will typically get a design 

spec document fiom the R&D groups, which is either a customer specific design or an industry 

standard design spec. Once they receive the design document, designing of the silicon chip can 

start. Design may involve many electrical engineers working independently on individual blocks7 

within the chip. The engineers will design the chip to meet exacting specifications stated in the 

design document. There are many factors that the engineer must consider, such as electrical 

interference within the device, power consumption, and time delays for the electrical current to 

traverse the chip's many pathways. 

The product engineering (PE) group is responsible for taking a chip design and 

simulating its performance in real world scenarios. This group is involved early on in the design 

cycle, but typically their role does not take affect until later when the chips are nearly completed. 

Once a chip's design is known, the PE group will build test scenarios for the chip using complex 

testing hardware and software. Some of these simulations can be done without a physical chip 

available from the foundry, but many of the final tests cannot be performed until a chip is back 

from manufacturing. The PE group performs a critical function within SemiCo and that is also 

why it is one of the company's core competencies. The reason this group is involved in chip 

development from an early stage is to reduce the need to redesign chips once back from the 

foundry. Since this can be a very expensive process, early testing is very important. The PE 

group is also responsible for selecting materials and production processes for each chip. There 

are multiple ways that a chip can be produced, each having its own pros and cons. The PE group 

will help a design team to select a method and materials based on cost and performance 

A chip is segmented into multiple independent working units, called blocks, that are interconnected at a 
later point in the design cycle called layout 



requirements of the end product. For example, the selection of the package that a chip's core 

resides in can have a significant affect on the chip's performance under different temperature and 

power scenarios. This is because each package type uses different materials that react differently 

under various conditions, but the cost of each package varies. Therefore, it is important for this 

group to consider the end application requirements when selecting the package and weigh the cost 

savings of different packages against the product's intended use and environment. 

The product validation and verification (PV) group is involved at an even later phase of 

the development lifecycle than PE. This group is responsible for writing tests to verify that a 

chip, or any product that SemiCo produces, does not have any software or hardware bugs that 

would prevent it from operating as designed. The PV group will test a chip to ensure that it 

functionally operates without any problems. If there are bugs, they must be fixed by a doing a 

redesign. The PV group is another core competency of SemiCo and it is the group responsible for 

maintaining the high quality standards that customers have come to expect. The PV group is 

involved with the product development so that they can identify what functions of the product 

will eventually need to be tested, but they are unable to test all functionality until the product is 

produced for the first time. They do have the ability to simulate the chips prior to receiving 

physical devices back from the foundry, but there are many limitations of the simulation 

technology that can prevent full testing in real-time. 

The product testing Eunction is outsourced. This work is different than that of what the 

PE and PV groups do during the development phase. Instead, product testing performs quality 

assurance testing to ensure that every chip (or system) works before being shipped to a customer. 

This process is in place to identify any flaws that may have occurred during the manufacturing 

process. They do not test chip functionality since this has already been done by the PV group 

when the chip was in development. In the case of silicon chips, SemiCo ships most of its chips 

from the foundries in Taiwan to SemiCo's headquarters. It is in Taiwan that the company tests 

many of its chips prior to being sent to customers. In recent years, SemiCo has outsourced some 

of the product testing functions to third parties. Some of the foundries have vertically integrated 

to include chip testing as a service offering. Outsourcing of this function is a good idea for 

SemiCo because the cost of maintaining test equipment for changing chip technologies can be 

expensive. Product testing is a necessary function that can be performed by any company 

specializing in chip testing; therefore, it does not provide SemiCo a competitive advantage if the 

company was to do its own testing. SemiCo will still need to be involved in developing the test 



programs to determine whether a chip passes or fails, but the physical act of testing each chip can 

easily be repeated and handed off to a third party thereafter. 

Chips are designed by multiple engineers at the same time by splitting the chip into 

individual units, called blocks, which can be independently designed and tested. The different 

engineers don't need to know about the functionality in other blocks, but in the end all of the 

blocks must be able to work together on a single chip. The work of pulling all of the blocks 

together is done by a layout engineer. The job of layout is to merge each block design together 

by connecting them electronically in the design. To do this, the layout engineer must know 

specific requirements of the design specification that state what timing the chip must meet. 

Timing is the physical time it takes an electrical current to get from point A to point B on a chip. 

The design of the chip relies on the current reaching certain points within a given time period. 

The job of layout is to simulate the delay for a current to travel through all possible pathways on 

the chip. It is acceptable for a current to arrive earlier than expected, but it cannot arrive late; 

therefore, SemiCo's layout engineers create complex software models that will help to identify 

potential timing delays in the design. Once problems are identified, the layout engineer can 

optimize the location of electrical pathways to ensure the delays are corrected. This must be done 

prior to sending the design to the foundry, otherwise if a chip comes back with delay issues, it 

must be fixed post production, which is costly. The earlier a design flaw can be identified, the 

more it will save the company. This is why layout is critical to SemiCo and it is also why this 

function is one of the company's core competencies. 

Systems development is a new function that SemiCo is undertaking within SSG. It 

entails building a complete system that a customer can simply take and brand as their own to sell 

to consumers. Historically, OEMs would design and develop systems using chips from multiple 

manufacturers. OEMs have found that hardware design in the low end consumer market is quite 

expensive relative to the low margins that these products provide. Instead, OEMs are now asking 

semiconductor companies to develop complete systems that can be sold to multiple OEMs with 

minor modifications; thereby reducing the OEM's development costs. SemiCo's recent entry into 

the systems development market is meant to address the needs of these equipment manufacturers. 

This will develop new markets for SemiCo's chips and build systems with many SemiCo chips to 

drive higher sales volumes. Systems development is not currently a core competence of SemiCo, 

but it is a function that can add substantial value to the customer. Therefore, to drive revenues up 

through increased value, expertise in systems development is needed at SemiCo. 



Another function in SemiCo's operations activities is firmware design. Firmware is 

software that runs on top of a silicon chip and helps drive the chip's functionality. This function 

is, however, not one of SemiCo's core competencies. SemiCo does firmware design because it is 

a necessary part of a chip, but SemiCo has not built extensive expertise in this area. Firmware 

can be written to perform multiple functions on the same chip. For example, a single processor 

can have firmware to enable a telephone call to take place different firmware that will allow the 

processing of data traffic. SemiCo is a company that specializes in hardware design, not 

software. However, without firmware, many of SemiCo's chips would not be as valuable to end 

customers that would otherwise have to write their own firmware; therefore, SemiCo adds value 

by developing the firmware. If SemiCo provides a system without the firmware, the customer 

would need to develop it themselves with added cost and increased time in getting a product to 

market. Therefore, the more that SemiCo can help customers reduce development costs and time 

to market, the more value the company is creating. As SemiCo begins to do more systems 

development activities, the firmware will become more critical intellectual property for SemiCo 

to own because a system's software relies on firmware to operate. The systems being sold will be 

more valuable to the end customer the more complete the systems are. 

There are a few support functions on the value chain that are directly related to the 

operations functions at SemiCo. Product assembly, technical communications, patentIlP 

management and document control all directly support operations. These functions will be 

discussed in further detail later, but it is important to note here that they directly relate to 

operations. Product assembly, for example, involves assembling chips into a final physical state 

when received from the foundry. A foundry manufactures a chip's core on a silicon wafer, but 

the core must be mounted on a device that will allow connection of the core to a circuit board. 

Technical communications is responsible for ensuring that end user and internal documentation 

for any chip meets SemiCo's strict standards. Patent management ensures that any intellectual 

property in SemiCo's chip designs is protected by existing or new patents. Document control acts 

as a repository for all IP and design documentation, maintaining all versions of documents to 

meet IS0  quality standards. 

4.2.1.3 Outbound Logistics 

SemiCo performs two outbound logistics fimctions: manufacturing and shipping. The 

shipping function is the other half of the receiving department, but it is involved primarily in 

shipping inventory to customers and distributors. Since the shippinglreceiving department 



manages the physical inventory of chips, they can also manage the shipping of this inventory as 

an additional duty. Shipping also works in conjunction with all departments for shipping of 

internal and external mail. 

The manufacturing portion of outbound logistics is responsible for maintaining 

relationships with foundries and other manufacturers that SemiCo uses for producing its products. 

The manufacturing department manages all scheduling and logistics for building, testing and 

shipping products to customers once an order has been placed. Having good relationships with 

foundries allows this group to schedule rush orders when necessary if a customer requires an 

order to be expedited. SemiCo deals with up to three foundries; TSMC, Chartered, and UMC. 

Combined, these companies held 69% of the semiconductor foundry market share in 2003 

(Mishan, Schafer, Gelbtuch, & Woo, 2004, p. 30). Minimizing the number of foundries has 

allowed SemiCo to maintain a closer relationship with each one. 

Manufacturing is also responsible for understanding what parts are available for sourcing 

from multiple electronics distributors. When a system is being developed, for example, 

manufacturing can help to source available components that meet design and cost specifications. 

The outbound logistics functions are directly related to one support function called 

production control. Production control works closely with manufacturing to assist with 

production and materials planning when ordering chips from outsourced manufacturers. 

Production control is responsible for managing the orders to ensure chips are produced on time to 

meet customer schedules. 

4.2.1.4 Marketing and Sales 

SemiCo has invested heavily in marketing and sales functions. This is because the 

market is extremely competitive and SemiCo needs to generate awareness for its products by 

using a push strategy. The marketing functions are divided into many different areas. Although, 

there may appear to be some overlap between the various marketing departments, each serves and 

independent function. 

First, corporate marketing is a department that is responsible for SemiCo's image in the 

marketplace. This group does this by building relationships with customers and working with 

them to ensure their satisfaction. This is one reason why the customer service function is 



structured under the corporate marketing department. The department also sets strategy for all 

customer facing material, such as advertisements and press releases. 

Next, a marketing communications (Marcom) department works closely with corporate 

marketing for external communications material. Marcom extends the corporate marketing 

function further by coordinating tradeshows, media events and web seminars. These web 

seminars are online sessions that teach customers about SemiCo's products. Marcom coordinates 

the web seminars with the support group called web services. 

The corporate advertising department is related to both corporate marketing and Marcom. 

This department is responsible for coordinating the advertising functions and getting advertising 

material in front of potential customers. 

The fourth marketing group is product marketing, which operates independently of the 

other marketing functions. This department is responsible for managing a product from inception 

through to end-of-life. The product marketing team is comprised of electrical engineers that have 

an understanding of various product markets and customers. They use their knowledge of these 

markets to predict future revenues and propose product changes. Product marketing operates at a 

strategic level, ensuring that SemiCo receives a return on its R&D investment for each product. 

The group does this by identifying target customers for the products and classifying those 

customers into Tier 1 through 3, with Tier 1 being customers that represent the largest revenue 

opportunity. Since marketing has limited resources, they will typically only target Tier 1 or 2 

customers. A product will typically have a single product marketing manager. This person is 

often the one who originally developed the business case for developing the product. 

While the fifth group, product strategy, is somewhat related to product marketing, it is 

involved at a much earlier stage in a product's lifecycle. The product strategy group both creates 

the strategy for entering new product markets, and evolves the strategy for existing products. The 

product strategy and product marketing groups fonn the backbone of the team that manages a 

product through its life from a marketing standpoint. For example, the product strategy group 

first identifies an opportunity and does a feasibility analysis to determine the viability of an 

opportunity. If the product development is kicked off, it is handed over to product marketing 

which forms half of the product management team (PMT) that manages the development process. 

The other key half of the PMT is the technical product development management that oversees 

the technical portion of the project. This forms the link between the engineering and marketing 



groups. The PMT forms a matrix structure that operates for the life of a given product 

development cycle until the product is released to production. At that point, product marketing 

still remains involved in managing the product and developing marketing strategies through the 

product's life as a production product for SemiCo. 

The corporate communications group is responsible for ensuring a consistent message 

internally and externally for any communication. Most recently, corporate communications 

became responsible for all internal employee comrnunications related to product announcements 

and other marketing information for a consistent message internally. This ensures that employees 

will then give a consistent message externally when talking to customers and their peers. 

The sales department represents the sales fbrce in the field working with customers to 

generate sales. SemiCo has a global sales force in all major centres where there are OEMs 

developing products that use semiconductor chips. The sales group's focus is to understand 

customer product plans and identify any potential opportunities where SemiCo's chips may be 

used. They do this by developing relationships with the engineering groups at OEMs and 

working with them on a regular basis to understand what products they are developing. The sales 

group then works with the customer to develop design specifications that SemiCo's chips must 

meet, followed by a formal process to win the design. This process involves many phases where 

SemiCo is often competing against other chip vendors that have similar products. Typically a 

sale is won or lost based on a product's features and price and how well these factors fit the 

equipment design requirements. In some cases, the sales department works to identify 

opportunities for new chip development in the case where a chip is needed by an OEM, but one 

doesn't exist in the market to meet its needs. In these cases, the sales department would develop 

a business case to prove whether the opportunity is viable. This analysis also looks at other 

market opportunities for the chip because SemiCo doesn't typically design a chip that has a single 

customer due to the risk of not recouping the development costs. 

Business development is the final marketing and sales function that exists. This group 

has some overlap with the product strategy group in that they are responsible for understanding 

the technology landscape and identifying new market opportunities. SemiCo got its start in the 

telecommunications chip industry, but over the years it has entered new markets in enterprise 

storage and microprocessors. The business development group was responsible for identifying 

these market opportunities and building a business case to enter them. SemiCo usually enters a 

new market by acquiring or developing IP that business development has indicated is required. 



While none of the marketing functions f o ~ m  part of SemiCo's core competencies, this 

does not mean that SemiCo can outsource any of its marketing. Some of the marketing functions, 

such as product marketing, product strategy and business development are involved with 

intellectual property for SemiCo's products. Outsourcing these functions would be a risk to the 

company. Also, corporate marketing works too closely with customers, which is important 

enough not to outsource. Areas that could be partially outsourced are the marketing 

communications and advertising functions. There are companies that specialize in advertising 

and product promotion, so this is not an area that SemiCo needs to be good at to be successful. 

4.2.1.5 Service 

The final primary activity in SemiCo's value chain is service, which is an area that 

SemiCo excels in. Customer service is a core competence at SemiCo because the company feels 

that customers must have an excellent experience whenever dealing with SemiCo. SemiCo is 

known in the industry for having some of the best customer service functions, not only after a 

customer buys a product, but also prior to the sale. The biggest reason for this reputation is 

SemiCo's large team of field applications engineers (FAEs) whose role is to work with customers 

and the sales department to help customers develop their products using SemiCo's chips. The 

field engineers work closely with customers to help them understand the technical reasons for 

buying SemiCo's products. Once a customer purchases a product, the FAEs work directly with 

them to resolve any design issues relating to SemiCo's chips. 

The FAEs also work with the applications department which operates in a similar 

fashion. Applications engineers work at the various SemiCo offices to understand SemiCo's 

chips while in development. Their role is to develop sample applications of the products in action 

so that customers can see demonstrations of the chip's capabilities before they commit to buying. 

Applications engineers will also work with customers that are having issues implementing 

SemiCo chips into their designs. This may involve building a sample system that mimics the 

customer's implementation of the chip to resolve any issues. The applications group also works 

on customer facing documentation. This documentation is a large part of SemiCo's excellent 

customer service reputation. The documentation that SemiCo provides customers is extremely 

detailed and it helps them to design their product. The applications group is a core competence 

within SemiCo. Without this group, the customer experience would be significantly different. 



The customer service group is responsible for non-technical customer issues. This group 

is involved in functions such as product pricing, order entry and billing issues. Any technical 

issues are dealt with directly by the applications groups. 

4.2.2 Support Functions 

This section discusses support functions within SemiCo's organization that directly or 

indirectly support the primary functions. Some of these activities are core competencies; others 

are not and therefore may be candidates for outsourcing. 

4.2.2.1 Firm Infrastructure 

There are many functions within SemiCo's infrastructure support activities, but none of 

them relate directly to one of the primary functions. The purpose of these infrastructure activities 

is to provide a base set of services that support all primary activities. 

The finance functions operate as a service to manage all financial related items. The 

controller ensures that SemiCo follows reporting guidelines set out by the Securities and 

Exchange Commission for publicly traded companies. The finance department is also 

responsible for ensuring proper corporate governance controls are in place to abide by the 

Sarbanes Oxley act in the US. 

The accounting, accounts payable and accounts receivable functions are all related to the 

finance function; however, they are separate because finance is primarily responsible for 

reporting to investors. The accounting group is responsible for accounting records and 

maintaining the general ledger for financial reporting. Accounts payable manages the payments 

to vendors. Accounts receivable is in charge of collecting from customers in a timely fashion. 

The reason accounts receivable is a core competence is because SemiCo has one of the best 

collection rates in the industry (see Table 4-3). On average, SemiCo collects its receivables in 

less than 30 days, whereas the industry average is around 50 to 60 days (Mishan, Schafer, 

Gelbtuch, & Woo, 2004, p. 52). By having such a strong accounts receivable department, 

SemiCo is able to manage its cash flow better than some of its competitors. Couple this with the 

ability of SemiCo to delay paying its creditors for 70 to 130 days (see Figure 4-3) and it becomes 

a competitive advantage that SemiCo can leverage to achieve other forms of financing and capital 

to fund further growth. 
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taking advantage of historical tax breaks that may have been overlooked. SemiCo has a team of 

three corporate tax specialists who ensure that SemiCo pays the minimum in taxes. 

Legal is a support function that is required for any company, especially one that depends 

on intellectual property. As important as this function is, SemiCo does not require a permanent 

attorney on staff; therefore, this function is entirely outsourced and only used as needed. 

Investor relations manage all communication to and from investors. This group is 

responsible for understanding the financial markets and how SemiCo is perceived. They report 

financial results to investors on a quarterly basis, and they also manage all investor related press 

releases. Press releases for product announcements are handled by the corporate communications 

department. 

Facilities management is partially outsourced to a third party company that specializes in 

managing corporate offices. SemiCo has some employees that manage the physical buildings and 

leases, but the majority of this function is performed by the third party. SemiCo has strong 

relationships with all of its landlords and as a result has been able to negotiate some successful 

lease agreements. In the past, however, SemiCo paid some penalties for early withdrawal from 

some of its leases due to excess capacity after massive layoffs. 

The treasury department is responsible for managing SemiCo's cash and non-cash 

investments. Until recently, SemiCo had a limited amount of debt that was financed by a one- 

time convertible debt offering. This debt was recently retired, a decision that was undertaken by 

the treasury department. The group compared the interest rate being paid on the debt to the 

interest being received on the cash and realized that the debt should be paid off with the 

company's cash. 

4.2.2.2 Human Resources Management 

SemiCo performs many functions relating to its HR management. All of these functions, 

except payroll, are done internally. Payroll is outsourced to a company that specializes in doing 

large company payroll. This is an ideal candidate for outsourcing because SemiCo does not need 

to be an expert at payroll activities to achieve a competitive advantage. 

The stock administration group takes care of all employee stock option and share 

purchase plans. These programs require management by the stock administration group to ensure 

employees are treated equally and SemiCo's equity is not diluted by too many stock options 
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being granted. They are also responsible for understanding regulatory changes in the industry, 

such as the recent changes in the US relating to how companies expense stock options. 

The SemiCo University (SemiCoU) was created to foster employee training. SemiCoU 

offers many free courses online for all employees, and it sponsors external training initiatives that 

employees may want to take on their own. SemiCoU also updates employee training on a regular 

basis and manages mandatory training courses that all employees must take every year. 

The co-op education program is one that SemiCo sponsors with universities. Each 

semester, SemiCo hires dozens of co-op students to work in all areas of the company. The 

students that are hired from across North America are looking to gain work experience and 

SemiCo will often hire these students fulltime once they have graduated, thus requiring less 

training for the new hire since they are already familiar with SemiCo's processes. The HR 

department manages the co-op program by building relationships with the universities and 

assisting with the recruiting process. 

Recruiting is a function that the HR department coordinates. In the years leading up to 

2000, SemiCo was growing its employee base by around 50% or higher per year (see Table 4-4). 

To do this successfully, the company needed to develop hiring practices and methods of finding 

qualified candidates quickly. One of the methods was to open SemiCo offices in various 

locations where there is a talent pool of electrical engineers. Another method was to assist people 

with immigration into Canada or the US from other countries. HR manages its recruiting process 

through external job websites and other media. 



Table 4-4 SemiCo's Employee Growth ( 1997 to 2004) 

The IS0  quality management and auditing function is responsible for ensuring that 

SemiCo follows the IS0  9001 guidelines for quality. SemiCo is an I S 0  certified organization 

and therefore must meet ongoing best practices guidelines set out by the organization. To ensure 

that all lines of business adhere to the guidelines, SemiCo conducts audits every six-months of 

various quality processes and documentation throughout the organization. 

1997 

SemiCo has a social committee that organizes employee events and fun activities to 

improve morale. The company sponsors some of these events, but the majority are self funded by 

the committee. Low employee morale has been a problem in recent years, so the social 

committee was brought back in an attempt to remedy the situation. 

There is a health and safety committee that maintains a safe work environment for all 

employees. The committee is responsible for things such as ergonomic desks, proper lighting, 

and ensuring some employees are trained in first a id  

Source: Author; adapted.from data acquired in SemiCo annual reports 
(2005,2004,2003,2002,2001,2000,1999,1998) 
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The travel services group assists employees with making work related travel 

arrangements. They will arrange for flights, hotels and car rentals through third party travel 

agents. This group is responsible for ensuring cost effective travel by negotiating contracts with 

various suppliers. 

4.2.2.3 Technology Development 

250 

SemiCo is a high tech company and therefore has many technology management 

functions. The design services group, for example, is solely responsible for ensuring that 

technology is in place to assist with the design flow process. They purchase all infrastructure 

computer hardware and software licenses, such as computer aided design (CAD) tools used by 
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engineers for designing chips. This is a critical role for SemiCo because they must keep up with 

changing technology and always be able to provide the best design environment to maximize 

productivity. If the design tools are a bottleneck for an engineer, it is at a cost to SemiCo. 

Computer services (CS) works with the design services group, but computer services 

provides non-engineering design infrastructure and support. CS provides all networking and PC 

support, including a helpdesk, to keep the network running optimally for all employees. 

Information services (IS) provides application development and support expertise to 

SemiCo. The IS group develops some custom in house applications for other support groups, 

such as finance and HR. They also support third party applications that are not managed by either 

CS or design services. 

Technical communications is a core competency for SemiCo. They are responsible for 

managing all documentation for internal and customer use. SemiCo is known in the industry for 

having some of the best product documentation, so the company needs a good documentation 

group to maintain the high standards. 

Patent and intellectual property management is also a core competence for SemiCo. This 

is criticalIy important for a company like SemiCo that relies on its intellectual property. In order 

to protect its investment in R&D, SemiCo must manage and defend its patents. SemiCo has 

hundreds of patents and continues to create more. Employees are rewarded financialIy for each 

patent that they create, so it is in the best interest of'the employee and the company to increase 

their number of patents. 

Document control is somewhat related to the technical communications group, except 

they are responsible for maintaining documentation repositories to meet I S 0  requirements. All 

documentation is retained in a repository and protected with necessary permissions to ensure that 

no intellectual property is taken from the documents without proper authority. This document 

repository is also important for sharing of knowledge within the company so that IP can be reused 

from one product to another. 

The final group in technology development is web services. This group is responsible for 

the management of SemiCo's internal and external web presence. Web services works closely 

with the various marketing groups to create a website that matches marketing material and they 

promote products through web seminars. The web services group manages an extranet that is 



customized for each customer. The extranet hosts customized information and in some cases 

intellectual property being shared between SemiCo and the customer. 

4.2.2.4 Procurement 

There are three main activities in the procurement section of SemiCo's value chain. Each 

of these functions directly relate to one of the primary activities on the lower half of the value 

chain diagram. 

The purchasing group is responsible for generating purchase orders for all approved 

purchases. The flow of purchase approvals is documented and appropriate sign-off from various 

management levels must be received before a PO is sent to a vendor. This strict level of 

approvals ensures that all purchases are vetted by a manager or executive, depending on the 

amount of the purchase request. Once a PO is generated, the purchasing department deals with 

vendors to get best pricing and tracks the order until it is received. 

The product assembly function is entirely outsourced for chip manufacturing. When a 

chip is received from the foundry it does not contain all necessary parts to connect it to a circuit 

board. The process of completing chip assembly is done by third party companies and in some 

cases by the foundries. 

Production control is the final procurement activity. This group works with 

manufacturing to provide options for different materials that can be used in the manufacturing 

process. They are also responsible for scheduling the fabrication of chip orders with the 

foundries in order to meet customer schedules. 

4.2.3 Core Competencies 

SemiCo has many core competencies that were identified in its value chain. A core 

competency should enable a firm to achieve a sustainable competitive advantage by developing 

its abilities in a given area beyond the level of its competitors (Aaker, 2001, p. 141). 

Of its core competencies, the ones of most importance to SemiCo are its capabilities in: 

1. Research and development, 
2. Product development, 
3. Product validation, 
4. Patenting, and 
5. Applications. 



This is because these are all in areas that will enable SemiCo to continue to develop new 

products and keep up with the competition with the objective of achieving a competitive 

advantage. R&D and product development will enable further product innovation to protect 

against the threat of product substitutes. Product validation will ensure a quality product is 

delivered to customers to keep them coming back for future products and to help differentiate 

SemiCo from other companies. Patenting will help to provide an entry barrier by protecting 

SemiCo's R&D investments from other market entrants. Applications will help to ensure 

customers are satisfied with their interactions with SemiCo and its products to create a successful 

partnership, which is important because of the high level of bargaining power that customers have 

in the semiconductor industry. 

SemiCo's recent entry into the systems and solutions development markets may require 

the addition of new core competencies in order to achieve a sustainable competitive advantage in 

these markets. Specifically, expertise in systems development and firmware design are required, 

but SemiCo does not currently have a core competcnce in either of these areas. 

4.3 Culture 

The culture at SemiCo is one that is geared around shared values that foster innovation. 

The company was founded by electrical engineers who had a passion for developing new 

technology and this has become a part of the corporate culture. SemiCo spends over 40% of its 

revenues on research and development to encourage new product innovation (see Table 4-2). 

This type of culture is focused on product differentiation through technological innovation. It is 

not a low cost culture that has processes in place to reduce costs to achieve a competitive 

advantage. 

The company drives innovation by rewarding employees for new development. One 

program pays $5,000 to any employee who files and receives a patent for new technology. 

Employees benefit from improved company performance through the use of stock option and 

stock purchase programs. SemiCo also has a history of promoting engineers who have developed 

the most innovative technology. All of these programs are in place to reinforce the innovative 

culture at SemiCo. 

The company celebrates its successes and recognizes employees that have achieved 

something for themselves or the company. SemiCo has rituals that have been repeated through 

the company's history, such as the celebration of enlployee promotions. The tradition is for the 
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person who got promoted to pay for and take out all interested employees for beer and wings. 

This is a tradition that has been enjoyed and encouraged from the executive team on down. 

The SemiCo culture focuses on product innovation and rewarding successful 

development. Less emphasis is placed on people management skills and more on technical 

abilities when considering management candidates. The culture has not historically been focused 

on low cost strategies, but rather high levels of investment into research and development to 

innovate. 

4.4 Financial Analysis 

SemiCo, like many of its peers in the semiconductor industry, has had a slow recovery in 

revenue levels and profitability since the 2000 technology crash. Figure 4-4 shows the return to 

revenue growth starting in 2003 for SemiCo after two years of revenue decline that followed the 

massive run up prior to and during 2000. The figure also shows what SemiCo's sustainable 

growth rates were during the same periods, and what growth rate the company could have 

continued to grow at based on the resources it had available to it. Based on this analysis, it is 

apparent that for five out of the eight years from 1997 to 2004, SemiCo was growing faster than 

its resources could sustain. A company that grows faster than its sustainable growth rate can run 

into financial problems, even profitable companies (Higgins, 2004, p. 1 19). As a company grows 

beyond its available resources, it will need to use more financial leverage to fund its operations, 

but growing too rapidly in this fashion can cause the company to reach its debt capacity (Higgins, 

2 0 0 4 , ~ .  119). 



Thc problcrn of high ~~ncontrollcd growth can also manifcst itsclf in having rclativcly low 

liquidity (currcnt assets to currcnt liabilities) bccausc the colnpany uses its creditors as a form of 

financing opcrnrions. In most countries a liquidity ratio of 1.1 is considcrcd average (Higgins, 

2004, p. 68); ScmiCo has avcragcd above 2.2 from 1996 to 2004 (scc Figurc 4 - 3 ,  which is 

considcrcd rclativcly hcalthy bascd on the world avcragc. Howcver, whcn comparcd with its 

pecrs, ScmiCo is relatively illiquid. Figurc 4-5 s h o w  the averagc and lowcst liquidity mcasurcs 

of ScmiCo's compctitors for the most rcccnt two ycars. SemiCo is only slightly higher than thc 

lowcst company's, and i t  is significantly lowcr than thc avcragc. Thc company with the highest 

liquidity is AMCC, which was at 2 1 in 2003 (AMC~Z, 2005, p. F-3). Sincc a company's liquidity 

can impact its ability to grow, a look at SetniCo comparcd to its competitors revcals that the 

company's futurc growth may be hampercd morc than its peers. This could be a thrcat to SemiCo 

if i t  bcgins to grow too rapidly, beyond its sustainable growth rate, and bccomcs too highly 

lcvcragcd as a rcsult. 
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ScmiCo's usc of financial lcvcragc can bc secn by analyzing the company's dcbt to 

cquiry ratios compared lo thc industry. Figure 4-6 depicts ScmiCo's dcbt to cquity ratios, which 

arc significantly higher than thc indust~y avcragc o f  around 20% (Mishan, Schafcr, Gclbtuch, & 

Woo, 2004, p. 56). In rcccnt ycars the dcbt has bccn abnormally high duc to accrued 

rcstructuring costs and somc long tcrm dcbt that was rctircd in carly 2005. As of thc cnd of thc 

first quartcr of 2005, ScmiCo has bcen ablc to rcducc its tlcbt to cquity ratio to 45% (ScmiCo, 

2005b), but this is still morc than doublc thc intiustry avcragc. This is due to many companics in 

the industry issuing lots of common stock during Ihc latc 1990s, thus diluting the share base of 

thcsc companics, but increasing shareholder's equity. AMCC is a pcrfcct cxnmplc of this bccausc 

in 2001 ji~st prior to thc stock markct crash, AMCC issued over $4 billion in conmon stock 

(AMCC, 2005, p. 19), which is also n factor in AFACC's rclativcly high liquidity. 



Figr~re 4-6 ScniiCo's Debt to Equity Ratlo Vcrsus thc Industry (1996 to 2004) 
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ScmiCo internally mcasurcs itsclf against what i t  calls "modcl profitability," with a targct 

of approxirnatcly 20% operating profit margin. Thc average opcrating margin for the 

scmicoriductor industry ovcr thc last I0 ycars has zlso bccn around 20% (~Mishan, Schafcr, 

Gclbtuch, Rr. Woo, 2004, p. 51), so this appcass to bc a healthy targct. Figure 4-7 shows 

ScmiCo's revenues and opcrating margins ovcr thc last twclvc ycars. Of thcse periods, only four 

havc achicvcd thc industry averagc, or mocicl profitability Icvels. Thc most rcccnt pcriod in 2004 

was onc of thosc ycars, and if SemiCo is able to ccntinue the upward trend in opcrating 

profitability that startcd in 2002, thc company should be poised for strong profitability in the 

filturc. Howcvcr, lherc is cvidcncc that stability in thcse high opcrating margins is wavering, as 

can be sccn by the first quartcr 2005 financial pcrfi~rmance whcn ScmiCo cxpericnccd a 

significant drop of ovcr 15%, from thc pcriod a ye;ir carlicr, to only 1.8% opcrating margin 

(ScmiCo, 2005b). This is lowcr than the company's modcl profitability targct and could bc a sign 

of thc company having a high cost structure for thc changing market that is cxpcriencing 

shrinking inargins. 



Figure 4-7 ScmiC:ols Operating Profit Margin versus the Industry ( I  993 to 2004) 
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For much of thc company's history. ScmiCo has cnjoycd somc of thc industry's highcst 

gross prof3 margins, primarily duc to its usc of thc fablcss business ~nodcl  (scc Figurc 4-8). 

ScmiCo's gross margins havc bccn returning to its historically high levcls, which will also 

continuc to hclp thc company rctum to modcl profitability and prcparc i t  for futurc growth. 



I?igut-e 4-8 ScmiCo's Gross Profit Margin vc~.sus thc Industry ( I  993 to 2004) 
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Ovcrall, SemiCo has rccovercd wcll sincc thc 2000 crash. As of the cntl of 2004, thc 

company has ncarly rcturncd to its prc-2000 rcvcnuc lcvcls, which will prcparc ScmiC'o for 

continued profitability into the futurc and providc tlic rcsources rcquircd to grow. As thc 

company grows, ScmiCo will necd to monitor its linancial lcvcragc situation to cnsurc thcre is 

cnough cash to sustain opcrntions through thc growth. Using its short tcrrn dcbt facilitics will not 

enable long tcrrn growth for ScmiCo, so thc cornpmy may necd to considcr futurc issuancc of 

common stock to increasc its ability to grow fastci. 

Thcrc is cvidcnce that ScmiCo's f ~ ~ t u r c  profitability may bc of concern givcn its current 

cost structure. Thc industly is cxpcricncing down~vard prcssurc on margins as cquipmcnt 

~nanufncturers movc towards using industry stand;lrd products. ScmiCo has expcricnccd this first 

hand with thc drop in its opcrating margins in thc first clunrter of 2005 (ScmiCo, 2005b). As a 

rcsult, in thc long run SemiCo may nccd to become morc cost conscious in order to achicvc and 

maintain its modcl profitability tnrgcts. This highlights the nced for changc at ScmiCo, and thc 



development of a new business unit with a different strategy may help to bring about the required 

change at the company level. 

4.5 Software Business Unit Strategy 

This next section discusses the strategic fit at the business unit level, specifically 

SemiCo's Software and Solutions Group (SSG). The mandate of SSG is to target products for the 

evolving home network. A home network today is much different from what it is expected to be 

in the coming years. Today a typical home network consists of a connection to the Internet, a 

modem to convert the connection to standard protocols that devices on the home network can 

understand, and one or more computers connected to that Internet connection. The future of the 

home network is expected to include many new devices in the home that will be wired to the 

Internet, including the television, the home entertainment system, telephone services and even 

large appliances (see Figure 4- 10). 

The reason SemiCo has entered this new market is that the company sees a much larger 

market opportunity for selling its chip products for these uses, as well as the opportunity to 

generate revenues from value added products, such as software, in combination with the chips. 

As can be seen in Figure 4-9, when compared to SemiCo's traditional markets, the number of 

potential unit sales in the new residential and home networking markets is over ten times the size 

of SemiCo's traditional markets. 



Figure 4-9 Total Available Mnrkct (TAM) Sizcs for ScmiCo's Traditional and Targctcd Markcts 
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Figurc 4-10, takcn from intcrnal ScmiCo tlocuincnts, shows the company's vicw of how 

thc hoinc nctwork will soinc day look. Thc diagram is taken fro~n thc pcrspcctivc of 

tclccommunications companies and how thcy will bc "pcnetmting thc hoinc" through various 

mcans. Somc coinpanics will bc providing Intcrnct scrviccs to thc hoinc (last-milc carriers), 

some rcplaccmcnt telcphonc scrviccs (non-last milc scrvicc providers), and others will bc 

dcvcloping clcctronic cquipinent that will opcratc on the home nctwork to cnablc communication 

bctwccn multiplc dcviccs. SelniCo has historically specialized in telecommunications 

semiconductors for scrvicc providcr cquipincnt, SC) i t  is a natural progression for thc company to 

movc up thc tclccomm~inicatio~~s valuc chain to dcvclop products closcr to thc cnd user. Thc new 

strategy that ScmiCo is cn~ploying with SSG is to dcvclop products for the non-last milc sei-vicc 

providcr markct. 

Thc arcas that ScmiCo currently bclievcs it can successf~illy targct with its cxpcrtisc in 

communications cquipment are undcrlincd on the diagram in Figurc 4-10. Thcsc arc arcas that 

cncompass products for voicc over Internet protocol (VolP), storagc dcviccs for the homc or 



small offices, and media ccntrc dcviccs. ScmiCo is planning to lcvcragc its cxpcrtisc in 

tclccon~munications, storagc products and microp~.occssors to gain a compctitivc advnntagc in 

thcsc ncw strategic markcts. 

Figure 4-l6crniCo's Vicw of thc I lomc Nctwork 
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In ordcr to maintain rcvenuc growth, ScrnCo has dccidcd to targct thc consumcr and 

homc networking products to capitalizc on thc growth cxpcctcd from thcsc markcts. Many of the 

products in arcas such as VoIP or sct top box (STE)) havc targct markcts on thc ordcr of multi- 

million units (intcrnal ScmiCo documcnts, 2005). Sincc thc tech market crash of 2000, growth in 

capital spcnding for the tclccommunications industry has droppcd by almost one third and is 

cxpcctcd to rcmain rclativcly flat through 2007 (Mishan, Schafcr, Gelbtuch, & Woo, 2004, p. 

208-2 1 I). This has rcsultcd in slowcr growth for thc tclccom semiconductor industry. According 

to intcrnal documcnts, 68% of SemiCo's revcnucs in thc first quarter of 2005 canlc from sclling 

chips to the tclecom industry, affecting company g,rowth. SemiCo annual rcpo~ls dating back to 

1994 show that rcvcnuc growth has fallcn from a high of 135% ycar ovcr ycar in the latc 1990s, 

to lcss than ncgativc 50% and low double digit growth in rccent years (ScmiCo, 2005, 2003, 

1999, 1998). Intcrnal ScmiCo documcnts cstimntc that by 2007 the total scllnblc available markct 
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for home networkmg products that SemiCo's chips can be sold into will exceed $500 million. In 

SemiCo's 2004 annual report the company states that expanding business in advanced consumer 

markets is a key objective (SemiCo, 2005, p. 5). SemiCo's strategy is to do this through the 

development of a new internal department using new and existing resources. 

4.5.1 Method for New Market Entry 

Michael Porter (1998) outlines how companies should identify potential target markets to 

enter through internal development. Porter has identified industries that are prime targets for 

internal entry, which is summarized in Table 4-5. This section will compare SemiCo's internal 

entry strategy to Porter's categories. 

Table 4-5 Michael Porter's Prime Target Industries for Internal Entry by a Firm 

Prime Target Indystries for ~ n t e r n a m w  I 
The industry is in disequilibrium 
Slow or ineffectual retaliation from incumbents may be expected 
The firm has lower entry costs than other firms 
The firm has a distinctive ability to influence the industry structure 
There will be positive effects on a firm's existing businesses 

Source: adapted from Michael Porter (1998, p. 344) 

First, the home networking products industry can be viewed as an emerging industry 

based on Michael Porter's definition, which says "emerging industries are newly formed or re- 

formed industries that have been created by technological innovations . . . [or] emergence of new 

consumer needs . . . that elevate a new product or service to the level of a potentially viable 

business opportunity." (Porter, 1998, p. 215) Porter goes on to say that new or emerging 

industries are typically not in equilibrium because of a lack of well established competitive 

structures. Based on this information, the home networking industry might make a prime target 

for internal entry for SemiCo since it meets the criteria of being in disequilibrium. 

Second, retaliation from incumbents in the home networking products market can be 

expected to be low because the market is new. Any incumbents that exist are not yet well 

entrenched with customers. There is also the potential for disruptive technology to displace any 

existing products in the market. Due to the low risk of retaliation, the home networking industry 

still appears to be a good candidate for internal development, based on Porter's analysis. 



Third, the argument that SemiCo may have lower entry costs than other firms in the home 

networking industry may not be valid. The expertise that SemiCo already has in chip 

development may give the company some cost adbantage to develop specialized chips for home 

networking products; however, the company will have to develop new core competencies in areas 

of software, hardware and firmware development that any potential competitors may already 

have. This point goes against Porter's lower entry costs criteria for prime target industries for 

internal entry. 

Fourth, SemiCo may have some ability to influence industry structure by implementing 

various mobility barriers, such as using proprietary technology or achieving cost advantages 

through high levels of system-on-a-chip (SOC) integration. SemiCo is developing extensive 

expertise in the area of SOC development, described as the process of integrating the 

functionality into a single chip that was once done by multiple chips; therefore, reducing costs. 

The use of proprietary technology may also be an option for SemiCo through the use of its many 

patents to block entrants from developing competing products. The proprietary technology could 

then be used to develop a disruptive technology that may change the industry structure. These 

reasons in favour of SemiCo having some ability to influence the industry structure also support 

the plan for internal development of a new department within SemiCo. 

Finally, the strongest reason for SemiCo to enter into the home networking industry is 

because it is expected to have a positive effect on its existing semiconductor business. SemiCo 

already has a solid reputation in the semiconductor industry, so it can leverage that reputation for 

selling more of its chips into new markets for the home networking industry. By designing 

complete system products for this market, rather than only silicon chips, SemiCo stands to benefit 

by increasing sales of chips and obtaining additional revenues through the sale of the systems 

products. 

Based on this analysis using Michael Porter's (1998) criteria for identifying target 

industries for internal entry, the conclusion is that SemiCo made the right decision to develop the 

new skills needed internally. 

4.5.2 New Skills Required 

The new skills that SemiCo will need in order to execute on the systems development 

front are software, firmware and hardware development. Chip development is also required for 

these solutions, but SemiCo already has this expertise readily available. 



Hardware development involves the design of an integrated circuit board that the silicon 

chip(s) are soldered onto in order to communicate with each other electronically. SemiCo has 

limited experience developing hardware for production released systems, but the company has 

done board development to test its many chips. The slulls required to design hardware are readily 

available from many companies and retaining these skills internally within SemiCo does not add 

any significant value to the company. 

Firmware is the software written to manipulate the functionality of the silicon chip to 

perform the required functions of the device. SemiCo has had limited firmware development 

experience, especially for products in the home networking market, but this is a critical skill 

required to be successful. The added value of any system solution is in the firmware, so it is 

imperative that SemiCo retain these skills internally to add value and protect its competitive 

advantage. 

Software for the systems solutions will provide the front end functionality and 

coordination of the system's various functions. These are skills that SemiCo does not have 

available internally. In some cases, the software that is sold with a system can be add value and 

give SemiCo a competitive advantage, but the expertise required to develop such complex 

software may not be easily obtained by SemiCo. 

SemiCo has realized that developing these skills will not happen immediately. For this 

reason, the first generation of products being developed are not aggressive in design because the 

intention is to use these new products to enable SemiCo to learn through the development 

process. The learning curve effects involved in developing these systems will likely be 

significant. The initial systems that are being developed will likely take longer and require many 

more resources than future products because employees are learning as the products are 

developed. Throughout this learning process, SemiCo will start to develop best practices and find 

out the best method for producing systems solution products for the home networking market. If 

SemiCo is able to develop these skills better than the competition, these learning curve effects 

may be leveraged to provide SemiCo with a low cost competitive advantage. 

4.5.3 Strategy Selection 

Since SemiCo has decided to develop the skills for solutions development internally, the 

company needs to decide what strategy to employ. According to Michael Porter (1998), there are 

multiple entry options for entering into a new business or industry (see Table 4-6). 



Table 4-6 Michael Porter's Generic Concepts for Entry into a New Business 

Reduce product costs 
Buy in with a low price 
Offer a superior product 
Discover a new niche 
Introduce a marketing innovation 
Use piggybacked distribution 

Source: adapted from Michael Porter (1998, p. 349) 

Of the six concepts for entry, the only one that SemiCo is pursuing is to reduce product 

costs. The consumer products market is increasingly competitive with cost and time to market 

being the main concerns of customers for SemiCo's systems products (Mishan, Schafer, 

Gelbtuch, & Woo, 2004, p. 290). Since SemiCo's customers in this market will be concerned 

about price first, and performance or functionality second, the company must adopt a cost based 

strategy. The only problem with this approach is that a cost based strategy for only the systems 

and solutions group is in contrast to the overall corporate differentiation strategy. This is likely to 

cause some strategic fit issues for SemiCo. 

4.5.4 Strategic Fit of the Business Unit's Strategy 

The strategy for the Software and Solutions Group at SemiCo must be a cost based one 

due to the market realities involved. Potential customers for SSG's products are extremely cost 

conscious and are primarily concerned with two things, the cost of the system and time to market. 

If a customer can get their product to market slightly faster than their competition, they stand to 

benefit greatly from a first mover advantage. Although, if a second mover enters the market and 

wants to take market share away from an incumbent, they will typically compete on price before 

product features because consumers are mostly price sensitive. In the home networking space, 

SemiCo is definitely a second mover because there are multiple incumbents that have existing 

products on the market. 

This next section will show any issues relating to SSG's current strategy and how it may 

or may not fit the cost based strategy required to be competitive in this industry. Figure 4-1 1 

shows a representation of where SSG's strategy fits on a scale of one to ten in relation to the nine 

strategic fit criteria for either a cost based or differentiation strategy. These issues will then be 

used to find areas for improvement in the strategy. 



Figure 4-1 Btrotcgic Fit Diagram for ScmiCo's SSG Busincss Unit Strntcgy 
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4.5.4.1 Product Strategy 

Thc product stratcgy for SSG is that of a rapid follower; lvhich is consistent with a low 

cost stratcgy. For many of its carly products, SSG was not dcfining ncw markcts or ncw 

products, but rathcr looking at cxisting products that were on thc market and idcntifying arcas 

whcrc ScmiCo's chips could havc an application. This is particularly truc for thc VvIP products 

which wcrc dcsigncd by ScmiCo as ncw markct cntrants 12 to 18 months aftcr competitors 

alrcatiy had products on thc markct. In thc consumc:r products markct, tcclmology and consumer 



tastes can change rapidly after as little as one year. SemiCo was hoping it could get an advantage 

over incumbent products and displace some of the competition strictly based on cost. 

4.5.4.2 R&D Expenses 

Research and development expenses for SSG are relatively high, but still lower in 

relation to the overall SemiCo R&D costs. Reducing R&D costs is consistent with SSG's low 

cost strategy. Efforts have been made to develop products in SSG more cheaply than standard 

SemiCo products, but there is still a significant expense involved. Some of these efforts involve 

outsourcing much of the development to offshore design centres in India and Asia. 

4.5.4.3 Structure 

SSG's structure is highly decentralized, which is more consistent with a differentiation 

product strategy. The SSG department is spread between multiple design centres on multiple 

continents. This structure can possibly increase the costs of development, compared with a 

centralized model, by requiring more management overhead to manage the disparate teams. This 

is already evident in the organization structure compared with the structure of SemiCo's 

traditional business units. SSG has a structure in place that has more management personnel on a 

given product than a standard chip development project at SemiCo. A product development 

project in SSG today is typically managed by a team of managers, each supporting software, 

firmware, hardware, operating system, and chip development. This team of managers is led by 

another layer of management, the Program Management role, which is in place to manage the 

project managers and to ensure efficient inter-group coordination. This structure does not exist in 

any other product development team within SemiCo. 

Figure 4-12 depicts the current organization structure for a typical product team within 

SSG. The picture shows that a product group can be spread across as many as five physical 

locations, which can cause communications issues and integration problems. There are also 

multiple independent groups (silos) operating on different pieces of a given product. These 

components must be integrated at some point to produce the final product, so communication 

across the silos during the development phase is crucial. Each of the silos has its own manager to 

coordinate the development efforts of each team, but a further level of management is also 

required to ensure the work done in each group is aligned. The role of managing this is currently 

done by the Program Manager, who acts as an information medium to direct the project and 

ensure the free flow of information between the firnlware, operating systems, solutions 



development, marketing and support groups. The location of the Program Manager within the 

organization structure, under the solutions development team, can make this role challenging. 

Another issue with the current structure is that each silo has its own mandate and may have a 

different agenda than what could be best for the entire product group. This can create political 

issues when various teams grapple for control at different phases of the project. This 

decentralized structure within SSG is not aligned well with a cost based strategy and currently has 

a number of inefficiencies that can result in miscommunication and added project costs. 

Figure 4-1Current Organization Structure for an SSG Product Team 

Product Development I Marketing 
- - - - - - - - - - - - - - -  

I I Location 3 ; 

I 

Support 
,------------------- 
I I 
I Location 3 I 

I 

: Support Resource 2 

[ ! I 
; , 

[ XNumberof ) [  
I i Support Resources j 
I - 
I 

Source: Author 

4.5.4.4 Decision Making 

Relative to the rest of SemiCo, the decision making within SSG provides more autonomy 

to the individuals, which is not consistent with a low cost strategy. Decision making over product 

planning decisions are still centralized and managed at the corporate level, but there is a lot more 

flexibility given to the SSG group. The main reason for this is that the product cycles for SSG's 

target markets are much shorter than the traditional SemiCo target markets. In order for SSG to 

be more nimble and adjust strategy quickly to changing market conditions, the department may 

not be able to wait for a quarterly product planning session to decide to start a new product. If 

this was done, the window of opportunity may have already passed, so much more autonomy is 

given to the management team within SSG to determine strategy on an as needed basis. Having a 

higher level of autonomy is not out of the realm of a low cost strategy for SSG, but it may prove 
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difficult to manage as the business unit grows to a larger size and the difference in levels of 

autonomy between SSG and the rest of SemiCo clash. However, giving SSG higher levels of 

autonomy in the beginning may allow it to grow more easily and develop its own processes, 

rather than being tied to the corporate decision making structure. It would be too difficult for 

SSG to create a plan and structure that will work for the group right from the beginning because 

there are too many unknowns. Therefore, granting autonomy in decision making is likely to 

encourage the free flow of ideas and information as the group grows. Having too much 

autonomy may, however, cause inefficiencies to creep in, so it will be important for SemiCo to 

manage this properly and not lose any cost advantages as a result. 

4.5.4.5 Manufacturing 

The SSG group's manufacturing capabilities, although outsourced, achieve some 

economies of scale due to their ability to sell products to many customers and potentially for 

multiple applications. This is consistent with SSG's low cost strategy. The way in which to 

achieve economies of scale in manufacturing high volume systems is to have tight controls on the 

bill of materials going into the system. SemiCo does not currently have this expertise. In order 

for SemiCo to achieve a competitive advantage in rnanufacturing, the company must be able to 

help its customers reach a certain level of economies of scale that are difficult to replicate by the 

competition. Without this, SSG's low cost strategy will be easily replicated and the company will 

be at risk of losing any advantage to a company that can achieve greater economies. 

4.5.4.6 Labour 

The employees involved in designing products for SSG are highly skilled, which is 

similar to SemiCo's chip design teams. The designing of systems and solutions does not fit well 

with a mass production model because highly skilled electrical engineers are required to design 

the equipment. One way that SemiCo can achieve a competitive advantage in this area is in 

knowledge sharing and building products from a common platform. If SSG is able to create a 

framework from which all of its products will be designed, it should be able to achieve a 

competitive advantage. The framework will allow SSG to design products more quickly and at a 

lower design cost because the group will be able to reuse existing components. By doing this, the 

skill of labour required will migrate somewhat towards the mass production side of the spectrum, 

which is more closely aligned with a low cost strategy. 



4.5.4.7 Marketing 

The marketing function for SSG is very well aligned with a low cost strategy because it 

requires SemiCo to push its products and sell them to ODMs based on comparative qualities with 

competitors' products. SemiCo has another challenge that requires it to use a push strategy: the 

company has never sold products to these customers before. SemiCo has not built a name for 

itself in the industry as a systems and solutions provider, so it must make customers aware of its 

products by forming new relationships. SemiCo is also challenged in that it is known as a 

semiconductor company, not a systems company. As an example, some customers and 

competitors have been surprised to see SemiCo participating in trade shows relating to home 

networking systems products. This is a hurdle that SemiCo will have to overcome by using a 

push marketing strategy, which is consistent with the company's overall marketing strategy. 

4.5.4.8 Risk Profile 

The risk profile of SSG is the same on the whole as the overall company because the two 

share the same senior management team that makes the decisions regarding how much risk to 

take on. The nature of the high tech business requires taking risks and investing in new 

technology that may or may not pay off in the end. It may be argued that the risk profile for SSG 

is somewhat higher than SemiCo's corporate risk profile since it is involved in entering a brand 

new market, but it is the author's opinion that SSG has a similar profile to the company because 

decisions about evaluating risks and what new areas to invest involve SemiCo's senior 

management. Having a higher risk profile is more identified with a differentiation strategy than a 

low cost strategy so this may cause some strategic conflict in the future. Although, the risk 

profile of SemiCo's competition in the systems and solutions markets should be very similar due 

to the nature of the risk of the high tech industry; therefore, SemiCo will not lose its competitive 

advantage very easily to a lower risk company. 

4.5.4.9 Capital Structure 

The capital structure of SSG, like risk profile, is also the same as SemiCo's because SSG 

is funded entirely by the company. Part of the reason is because SSG is being funded by 

SemiCo's capital structure. The investments into the new systems and solutions product markets 

does not require SemiCo to take on a more leveraged capital structure because the company has a 

strong balance sheet to fund future development. Although a conservative capital structure is 

more common with a differentiation product strategy, it should benefit SSG in its low cost 



strategy to some extent. By funding SSG with SemiCo's capital the company can avoid the costs 

of financial leverage and potentially achieve a competitive advantage over a more highly 

leveraged firm. Having access to capital will allow SSG to invest in multiple areas for 

development, but the higher cost of these development projects may come at the expense of not 

being able to have low cost products. To counter this and to preserve capital, SSG will need to be 

strategic in what research and development projects it invests SemiCo's capital into. 

4.6 Strategic Fit of SSG within SemiCo 

There are some potential conflict areas for SemiCo due to differences between the overall 

corporate differentiation strategy and the newly formed SSG department's low cost strategy. This 

section will review the areas where there is a lack of fit for SSG's strategy within the corporate 

strategy of SemiCo. 

The first area where there is a lack of strategic fit is in the product strategies. SemiCo's 

corporate product strategy is to be a product innovator and differentiate its products based on 

features. SSG's products on the other hand fit a rapid follower model whereby SSG finds areas to 

use SemiCo's chips or expertise to develop similar products to those already on the market. The 

issue arises because SemiCo's marketing and sales employees are trained to be innovative and 

develop brand new products for the market, not to mimic the competition's products. Being a 

rapid follower requires a different set of skills than SemiCo employees traditionally have. SSG 

must develop new abilities that will allow it to identify market niches that are not being addressed 

by competitors. SemiCo's employees do not currently have these skills. 

The second most critical area where the fit of SSG does not align with the corporate 

strategy of SemiCo is the structure of the organization. SemiCo has a highly centralized 

structure, which is more closely aligned with a low cost strategy. Interestingly enough, SSG has 

a completely opposite structure that is much more decentralized. As a result, SSG requires more 

management functions in place, compared to SemiCo's traditional structure, to ensure 

communication and systems are in place to coordinate product development across many sites 

located around the world. Having different structures between the two organizations may be a 

source for conflict. Senior management may view the extra levels of management required for 

SSG as additional overhead that is not necessary. This would be true if the structure was more 

centralized, but the extra management is required because of the decentralized structure. This 

may also cause conflict with SSG's low cost strategy because having a more decentralized 



structure will add to the costs of the research and development teams due to the additional 

management resources required. To date, SSG has overcome this by reducing development costs 

through outsourcing to India, but this is an easily replicated strategy by a competitor. 

The third and final area where SSG's strategy does not align with SemiCo's overall 

strategy is in manufacturing. This may cause internal issues between SemiCo and SSG due to the 

differences in thought process when thinking about how to manufacture a system. Although 

manufacturing is outsourced in all areas of SemiCo's business, the manufacturing for silicon 

chips benefits from economies of scope, while manufacturing for systems and solutions benefit 

from economies of scale. The process of building n system involves pulling together many 

individual components that interoperate with each other. Deciding what components are used to 

design the entire system can have a large impact on the final cost of a system, especially since the 

volumes are much greater for SSG's products than SemiCo's chips. For example, an equipment 

manufacturer that is building products in millions of quantities will choose to work with a 

semiconductor company that can save it pennies on the cost of its product because that would 

translate into thousands or millions of dollars in extra gross profit when produced in volume. 

SemiCo has not invested in skills for developing mass quantity production systems, so when SSG 

is designing systems it may make a decision that can dramatically add to the cost of the end 

product. In the low cost strategy that SSG is employing, the ability to minimize the bill of 

materials for any given system will be critical. SeniiCo may not realize the value of developing 

these skills since it is not as much of an issue for the traditional chip business. 

This section outlined some of the major issues of strategic fit that face SSG within 

SemiCo. The two sides of the business have entirely different strategies, because the end markets 

are very different from each other. These issues will now be looked at in terms of the overall 

strategic issues for SSG. 



5 STRATEGIC ISSUES 

The purpose of this paper has been to identify strategic issues facing SemiCo and its 

entry into the software and solutions business with the new SSG business unit. This section 

outlines each of the key strategic issues in order from most to least important. These issues will 

be used to identify strategic recommendations in the following chapter. 

5.1 High Cost Structure in Low Cost Market 

The Software and Solutions Group at SemiCo is creating products to enter a market that 

requires the use of a low cost strategy due to the low margins available in the end products. 

Although it has been shown that a low cost strategy is in conflict with SemiCo's overall 

differentiation strategy, the only way SemiCo can be competitive in this specific market is to use 

a low cost strategy. 

According to Michael Porter (1 998), a low cost strategy is important in industries where 

both competitive rivalry and the power of customers are high (Porter, 1998, p. 36). In an industry 

where rivalry is high companies will compete to the point where profits are nullified, but a 

company that has a lower cost structure will still remain profitable while its competitors lose 

money. Similarly when customers have high bargaining power a customer will only be able to 

negotiate prices down to the level of the second most efficient competitor; therefore still affording 

profits to the lower cost company (Porter, 1998, p. 36). The semiconductor industry has 

customers with a lot of power as well as strong competitive rivalry; therefore, a low cost strategy 

is one of the key success factors in this industry. 

Michael Porter (1998) has identified a list of requirements for implementing a successful 

low cost strategy (see Table 5-1). These requirements will be used to provide a basis for analysis 

of the strategic issues facing SSG. 



Table 5-1 Michael Porter's Requirements for a Low Cost Strategy 

Sustained capital investment and 
access to capital 
Process engineering skills 
Intense supervision of labour 
Products designed for ease in 
manufacture 

Tight cost control 
Frequent, detailed control reports 
Structured organization and 
responsibilities 
Incentives based on meeting strict 
quantitative targets 

Low-cost distribution system 
Source: adapted from Michael Porter (1998, p. 40) 

In order for a company to achieve a defendable cost advantage in an industry, it must 

reach a high market share relative to the competition, design products that are easier to 

manufacture, spread development costs across a broad array of related products, andfor reach 

high volumes of sales by targeting all of the potential customer groups (Porter, 1998, p. 36). To 

achieve this may require a large initial capital investment, aggressive pricing and early losses in 

order to build market share (Porter, 1998, p. 36). 

While SemiCo's SSG unit does have a sustained source of capital available through the 

cash reserves of SemiCo and its ongoing operations, the company does not currently meet any of 

Porter's other requirements for a low cost strategy, which could cause strategic issues. 

Specifically SemiCo does not have tight cost controls, detailed control reports, a structured 

organization in SSG, and the company does not have expertise designing products for ease of 

manufacture. 

The current cost structure in SSG is not very tightly controlled because it is in a growth 

mode, and any required expenses are usually approved. SemiCo does have a very tight leash on 

expenses for other areas of the organization, but due to the growth nature of SSG, approvals are 

being expedited. For example, demand for talent in SSG is substantial and as a result there have 

been approvals for many new hires in the department at the expense of hiring requirements in the 

rest of the company. According to internal SemiCo documents, SSG is expected to double its 

headcount between January and December 2005. 

The costs of this growth are not being closely tracked, which could lead to a department 

that grows beyond its requirements before it is recognized. This could jeopardize the low cost 

strategy that SSG needs to implement if too much inefficiency creeps into the system as the group 

is growing so rapidly. 



According to Porter (1 998), related to tight cost controls is a need for detailed control 

reporting. However, SSG does not currently have any detailed reporting process in place for 

monitoring progress or controlling costs. A monthly meeting is held company wide for the 

reporting of product development status, which SSG participates in, but this meeting is relatively 

informal in its approach. It is used more as a forum to ensure that resources are being allocated to 

the right programs as opposed to a tight control on project costs and schedule delays. The 

intention behind this informality is to foster innovation through the development process; 

however, for a low cost strategy to be successful there must be controls in place along the way to 

ensure that a project is not exceeding its original business case and return on investment 

projections. 

The culture at SemiCo is one that rewards a differentiation strategy, not a low cost 

approach. According to Aaker (2001), to be successful with a low cost strategy the company 

must have a cost-oriented culture. "Top management, rewards, systems, structure, and culture 

must all stress cost reduction" (Aaker, 2001, p. 179). SemiCo does not currently have this in 

place, nor does SSG. 

5.2 Challenges Entering a New Market 

The new markets that SemiCo is entering with SSG's products are entirely different than 

its traditional business. This causes problems for sales and marketing because they rely on their 

business contacts to develop new customer relationships and identify business opportunities. The 

current sales and marketing staff do not have many contacts at the ODMs they are targeting, so 

they must start from scratch and build a reputation. To date, it has been challenging for SemiCo 

to obtain contacts at many of the potential customers. 

Another challenge has been to identify which customers to target because sales and 

marketing do not understand the market well enough to classify customers as they can in the 

traditional chip markets. SemiCo typically breaks customers into Tier 1 through 3 customers, 

with Tier 1 customers being the ones with the greatest revenue potential and Tier 3 the least. 

Historically, SemiCo has tried to focus only on Tier 1 and 2 customers, but with the unknown 

consumer market the sales team could be inadvertently spending time to win a customer that turns 

out to only be a Tier 3 or lower. The risk with this is that the revenue potential from a Tier 3 

customer won't match the sales and support costs required to win the design. Michael Porter says 



that a company adopting a low cost strategy must avoid marginal customers (Porter, 1998, p. 35). 

If SemiCo can't classify its customers, it will not be able to avoid the marginal accounts. 

Support is another issue that SSG faces. SemiCo does not have a lot of support expertise 

in house to support software. If the company can't classify its new customers into Tier 1 through 

3, it will not be able to effectively support the customers that could represent the largest revenue 

opportunities. With the limited resources SemiCo has to support software it will need a way to 

classify customers and pass that on to the support organization so that it can spend the appropriate 

amount of time supporting each customer group. 

Support for software requires a different skill set than managing chip customers because 

software requires the management of multiple product releases, customer notification of bug fixes 

for each version, and possibly the implementation of for-fee support services. SemiCo does not 

have the infrastructure in place for this level of support. Resources are not being applied to 

implement the support resources at the same rate as the growth of SSG. 

SemiCo's marketing organization has a very good understanding of how to sell chips and 

manage the chip development process. The group does not, however, understand the software 

development process very well and as a result may over or under sell an opportunity. When 

managing customer engagements, marketing needs to be able to communicate delivery dates and 

manage the expectations of the customer, but in order to do this they also need to understand how 

the development is proceeding. With its lack of understanding of the software development 

process, marketing is still learning. 

5.3 Organizational Structure 

A low cost strategy demands a structured organization with clearly defined 

responsibilities, as shown in Table 5- 1. SSG currently has a decentralized structure which does 

not fit with what would be best for a low cost strategy. On any given project, SSG has 

development teams spread between up to four and five locations, including outsourced 

development in India (see Figure 4- 12). Even though these teams are working on components for 

the same end product, they are split into independent working units developing pieces that must 

come together in the end to form the final product. This structure mirrors the chip development 

team structure at SemiCo where blocks on a chip can be developed by independent groups and 

easily integrated at the end, but software development requires more coordination throughout 

development. Outsourcing to India makes sense from a cost savings perspective, but can not be 
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done at the same time as having a decentralized internal development team. This model can be 

easily replicated by a competitor, and likely improved upon. There are also inefficiencies in this 

model because of a potential lack of communication between development teams. The 

decentralized structure has caused the department to have more management structure in place 

relative to the rest of SemiCo's product development groups. For example, due to the multiple 

teams in each location, there is a new role required to manage the coordination of activities 

between each of the development teams. This new role does not exist elsewhere at SerniCo, 

although it is required for SSG due to the distribution of development teams. The addition of 

more layers of management will add to the development costs and make it more challenging to 

achieve a cost advantage over the competition. 

SemiCo has a lack of coordination between its various R&D divisions for shared product 

development and marketing efforts. Each of the three product divisions operate autonomously to 

manage the different product lines. The growth of SSG may change this, however, because some 

of the systems that are being planned could require chips from one division and marketing 

expertise from another. This could cause an issue based on the current structure at SemiCo if 

each autonomous division has its own marketing groups and communication across divisions is 

limited. In order for SSG to sell its systems products, the team may need to understand how the 

chips fiom another division are being marketed by the division responsible for that chip. With 

SemiCo's current structure, this cross divisional coordination can be challenging. As a result, the 

current divisional structure is not the most efficient setup to benefit SSG. 

5.4 Missing Required Competencies 

SemiCo does not have any core competencies in the areas that are required for systems 

and solutions development, such as software, firmware and hardware. Software development is 

being outsourced to contractors in India, primarily for cost savings reasons. For any system, the 

software is considered a value add part of the solution, so with well developed software, SemiCo 

should be able to charge more for its products. Firmware is similar to software in that it adds 

value to the solution for customers. A customer for SSG's products will likely not buy a chip 

without the firmware because of the added development costs for them to do their own firmware, 

but SemiCo must determine if it can charge extra for it. Internal SemiCo documents show that 

many competitors, such as Broadcom, are offering firmware (and in some cases software) free of 

charge because the company wants to drive chip revenues. The problem with this situation is that 

if one company is bundling firmware and software for free, then all companies will be forced to 



do the same. In order for SemiCo to become a strong competitor in the home networking 

products space it will need to develop core competencies in software, hardware and firmware 

development practices because these can help SemiCo increase its perceived value. 

5.5 Achieving Economies of Scale 

Developing products for ease of manufacture is a way of achieving economies of scale 

that can provide a cost advantage. SemiCo does not manufacture the products that SSG sells, 

instead the company sells the design to a customer that will manufacture it for an OEM. If a 

customer can achieve greater economies of scale with a SemiCo product's design versus that of a 

competitor, they are more likely to select the SSG product due to its lower cost. In order for 

SemiCo to pass on these manufacturing economies to the customer, it must first design a product 

with manufacturing in mind. SemiCo has expertise across the company in designing and 

manufacturing single chips economically, but there is a lack of skills inside the organization for 

designing low cost systems that include a chip and multiple additional components. The selection 

of one wrong component during a system's board design can make the difference between 

achieving manufacturing efficiencies and not. These are skills that SemiCo will need to develop 

to achieve a cost advantage. 

5.6 Lack of Strategic Fit 

The product development cycles for SSG's targeted products are much different than the 

traditional silicon chip cycle. The development of i~ chip can take six months to two years before 

a chip ramps to production volumes with customers, whereas the consumer market products can 

ramp up within six months from the start of a product's design. However, SemiCo's standard 

product development processes and strategic planning do not mesh well with these shorter cycles. 

The time for SemiCo to turn around a decision about whether to develop a new product or not 

may take three months under the current processes, but this may cause a market opportunity to be 

missed. SSG needs to be able to react to quickly changing market conditions and respond to an 

opportunity as soon as it is identified. 

Time to market may be hard to reduce because of a lack of strategic fit between the 

overall company's differentiation strategy and SSG's low cost strategy. Conflict may come from 

the lack of fit in areas of corporate structure, level of autonomy in decision malung and 

manufacturing functions. The corporate structure is centralized, while SSG maintains a 



decentralized structure. As SSG grows, the company may try to impose its centralized structure 

on the business unit, which will affect the way SSG operates in a positive fashion because it will 

pull it closer to what is required for a cost based strategy. However, this may cause conflict for 

those employees within SSG that are used to the current structure. The same is true for the level 

of autonomy in decision making. SemiCo tries to give employees less autonomy in decision 

making than SSG does currently which, if the company imposes its methodology on SSG, will 

pull the group in the direction of a low cost strategy. The lack of skills in manufacturing for 

economies of scale may also become a strategic fit problem because of the differences in skills 

between the company and SSG. These fit issues are not likely to threaten the success of SSG's 

strategy, but they are areas that should be considered. 

5.7 Financial Metrics 

SemiCo's current product planning process is based on a return on investment (ROI) 

metric for program selection. Programs are evaluated based ROI projections meeting a company 

wide benchmark level based on historical returns for other products. The risk with this method 

for SSG products is that its ROI may be different than SemiCo's traditional products because a 

systems product could evolve into new products with very little additional R&D investment. The 

return on an SSG product may be more challenging to predict because through the development 

stage it may be found that the product can have multiple customer applications with minor 

changes. These derivative products produced by SSG could yield greater returns for the initial 

product. This is called a "shadow option;" the knowledge of the new product alternatives would 

not have been gained by SemiCo if the initial product had not been developed (Bukszar, 2005, p. 

68). In the world of software and solutions development there is a potential for many shadow 

options because of the creativity required in the development process. 

5.8 Product Strategy 

The current product strategy that SSG is implementing is that of a rapid follower, which 

is consistent with a low cost strategy. Longer term, there are plans to develop products that are 

more innovative; therefore, requiring more R&D spending. The risk is that any new products that 

SemiCo develops will be easily copied by another company that is using a rapid follower 

strategy. The drawback is that the additional revenue gained from having a first mover advantage 

to gain market share may not compensate for the added R&D costs to be innovative. 



5.9 Growing Pains 

Flat revenue growth in SemiCo's traditional markets has driven the company to look to 

new markets to increase revenues. The targeting of home network markets by SemiCo with 

SSG's products is a result of this change in focus. However, growth in the new markets may not 

meet the high revenue expectations of the company and its investors. SemiCo is trying to achieve 

its historical growth levels of over 50% revenue growth per year, but based on its current 

financial situation a sustainable level is only in the 15% to 20% per year range (see Figure 4-4). 

The plan to double the size of SSG by the end of 2005 is creating challenges for 

recruiting. SemiCo's human resources (HR) department has been well trained to hire electrical 

engineers, but it does not have skills to recruit software engineers. This is creating a challenge 

for the hiring managers in SSG because HR is not equipped to add value as the group normally 

would for screening resumes and building relationships with universities to hire new graduates 

for software development. Instead, the burden is being put on the hiring managers to review the 

resumes for each job and perform the interviews. The effect of this is that SSG's managers are 

spending a lot of their time on recruiting rather than managing the department. 

SemiCo has a number of strategic issues that require attention. While it will not be 

possible to correct all of them at once, a long term structured approach towards improving them 

will benefit SSG. 



6 RECOMMENDATIONS 

6.1 Revisiting the Problem Statement 

The problem statement for this paper was 10 look at all of the strategic issues identified 

for SemiCo and SSG and to investigate them in further detail. This section will identify which 

are the best short term strategic goals and which are the best for longer term consideration to 

address the identified strategic issues. 

6.2 Low Cost Strategy 

The biggest issue facing SemiCo and the SSG business unit is trying to be competitive 

with a corporate structure and culture that is not positioned to be a cost leader in an industry that 

is focused on cost reductions. In order to remain competitive, SemiCo will need to adopt some 

strict cost controls because a differentiation strategy will not succeed over the long run in this 

market. 

To begin with, SSG needs to adopt tighter cost controls. When a product development 

initiative seeks approval and development funding at SemiCo, a business case is first created. 

The decision to go ahead with a project is based on whether it meets a minimum ROI by 

comparing the estimated development and manufacturing costs against potential revenues. Then 

development begins and the business case is rarely revisited during to see if the project is going to 

meet its ROT projections. In order to contain development costs for SSG7s products, this needs to 

be done differently. Each SSG project must have development reviews at regular intervals 

throughout the project to assess the progress according to the project plan, conduct analysis of 

planned versus actual development costs and to adjust identified revenue opportunities based on 

changing market conditions since the business case was produced. The more frequently that this 

is done, the more likely SemiCo is to prevent a product from becoming unprofitable once it hits 

the market. If a project is not going to meet its expected ROI then a decision can be made of 

whether to proceed for the sake of market share, alter the plan, seek additional customers for the 

product, or to cancel the project. 

Depending on the size and duration of a project, it is recommended that a comparison to 

the original plan is done at least twice during a project (at the mid-point and the end). For larger 



projects that last up to a year or longer, this review should be conducted at least four times, at 

each quarter of the project's progress. This review should consist of an update from marketing 

reflecting changes in customer plans and potential revenue opportunities. Furthermore, the 

development team should present the progress of development to the original plan and identify 

variances for project schedule and budget. An updated budget should also be presented to show 

the expected schedule and budget to get the product to market. This information can then be used 

to revise the ROI, revenues, development costs and other metrics so that a determination can be 

made whether the product is still viable to proceed with development. 

The culture within SSG needs to be changed from the culture of the overall company 

such that driving cost savings is expected from employees at all levels. If the SSG culture 

continues to follow differentiation model, then SSG will not be able to become a cost leader in its 

product end markets. The culture needs to be altered from the top down within SSG without 

drastically affecting the culture of SemiCo. This should be done by implementing incentives or 

bonuses based on the cost savings individuals can bring about. The best way to implement these 

incentives without affecting the bottom line is to reward employees with stock options based on 

their contribution to lowering costs. These rewards must be above and beyond the regular 

incentives that employees get to ensure that employees make a connection between their cost 

reduction efforts and the reward. Employees should also be rewarded publicly for their efforts to 

encourage others to also cut costs. 

Being cost conscious must become a core part of every SemiCo employee's mindset, 

especially those in SSG, and a regular review of costs must be done to ensure that the company 

can achieve a sustainable competitive advantage in these new markets. 

6.3 New Market Education 

The challenge for SemiCo entering a new market is that its existing employee base is not 

educated in how they need to operate differently. The differences between the semiconductor 

market and the sofiware/systems markets are significant. Customers, product development 

processes and product life-cycles are different, and the products are aimed at a different end user. 

The variations between the traditional market and the new markets are large enough that 

employees need to learn a new way of doing business. 

The customer base for software and systems products is almost completely different than 

that of SemiCo7s traditional customer base because ODMs manufacture these products instead of 
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the OEMs the company normally deals with. This requires forging new relationships with 

companies that SemiCo has never dealt with in the past. To overcome this, SemiCo would 

benefit from hiring some experienced sales and marketing senior managers from companies that 

already sell similar products into the ODMs and OEMs that SSG is targeting. These new 

managers will bring with them a wealth of knowledge of the industry, an understanding of who 

the Tier 1 and Tier 2 customers are, and they will have personal contacts at these key customers. 

This experience can be leveraged to get SSG's products into the market faster because it will 

advance SemiCo further down the learning curve related to entering the new markets. This will 

get SSG operating at a more efficient level much faster than if done through organic growth 

internally by learning from mistakes along the way. 

Education of software and systems development processes needs to be a priority for all 

employees involved in SSG projects. At a higher level, SemiCoU should work with SSG to 

develop at least one course that is designed to educate the entire SemiCo employee population on 

how software is developed and how it varies from silicon development. This would be similar to 

the existing chip development education required for all employees that teaches them enough to 

understand the basics so they are able to interact better with other groups when they inevitably 

need to work on projects together. By doing this, SSG will ensure that all employees involved in 

its projects, from development to marketing to support, will be able to speak a common language 

and understand the differences of developing software compared with chips. 

6.4 Structural Changes 

The lack of cross-divisional coordination required by SSG today does not scale well. 

Each product division within SemiCo has its own marketing and development groups that operate 

autonomously. Since SSG's products can potentially require components from each of the 

company's divisions, the SSG department should become a division on its own that will develop 

its own products and have its own marketing groups. This will remove the reliance on other 

divisions that may not understand the end markets that SSG operates in. Products developed by 

SSG today are sold using marketing resources that come from multiple divisions within SemiCo. 

This creates a lack of continuity and sharing of customer information within marketing. Support 

for software and solution products also requires a different skill set than is required to support 

chip customers. Separating out support will be a benefit because specialized software resources 

could be acquired to better serve the customers. The new division could also have its own 

development groups that design chips specifically for SSG products, rather than relying on an 



existing or future chip development from another division that may have its own objectives. The 

differences between SemiCo's traditional markets and those of SSG are significant enough to 

warrant the separation of SSG into its own autonornous division. 

The decentralized structure of SSG goes against the ideal structure for a cost based 

strategy, which should be more centralized to ensure there are proper controls in place to 

minimize costs. Software development requires a great deal of collaboration between the groups 

developing code that must integrate together seamlessly to form a complete solution. The teams 

that are working on SSG's products need to be more closely aligned or they must be able to work 

in closer proximity to each other. The existing teams developing some of SSG's products are 

spread out across multiple locations with only teleconference meetings and email keeping them 

connected. If these teams were located in the same physical facility it would enable better 

collaboration between all of the individuals involved. One benefit of this is that when the pieces 

need to come together, they will be more likely to fit with fewer issues. Another benefit is that 

less management will be required to coordinate all of the dispersed teams since they can be 

centrally managed from one location. The final benefit of having teams located together is that it 

allows for tighter management of costs because everything can be monitored more closely. 

A recommended organization structure that will enable greater centralization, collocation 

of product teams, fewer physical locations of staff and better cost management of a project is 

pictured in Figure 6-1. First, this structure reduces the number of physical locations by almost 

one half (depending if the support group is located offshore for cost savings reasons) when 

compared to the current structure (see Figure 4-12). Second, the new Product Director role will 

give total control and centralization of the management functions for the entire product through 

its lifecycle. The Product Director will be responsible for a product from writing the business 

case, through design and development, and marketing of the product to customers (through the 

dotted-line relationship of marketing reporting to the Product Director). This person is ultimately 

responsible for the success or failure of a product. Third, the recommended structure removes the 

silos that existed previously, except for the support functions. A hand-off from the product 

management group to the support group will occur during the later phases of the development 

cycle. This is when the support group will be responsible for any customer issues and marketing 

will remain involved to manage the sales efforts. The recommended reorganization will go a long 

way to achieve a more centralized structure that can help with implementing a cost based strategy 

for SSG. 



Figure 6-1 Recommended Organization Structure for an SSG Product Team 
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Another challenge of fitting the SSG organization into SemiCo's existing corporate 

strategy is around the different product lifecycles for SSG's products compared to chip products. 

SemiCo's processes and procedures are geared towards development cycles that can last four 

times longer than SSG's product cycles. Therefore, waiting for a product planning meeting at 

SemiCo that occurs every six months could cause SSG to miss a product window of opportunity. 

Due to the shorter product cycles, SSG needs to have its own product planning and other sessions 

that give it the flexibility to react more quickly to changing market conditions. This will enable 

SSG to get approval for development sooner in order to capitalize on an opportunity and 

potentially gain a first mover advantage. 

6.5 Increased Competencies 

If SemiCo is committed to developing software and solutions then it must develop skills 

in these areas that will enable it to be as good or better at this development than its competitors. 

To achieve this, SemiCo must build core competencies in software, firmware and systems design. 

The challenge for SemiCo is that it cannot develop these competencies overnight. Even if the 

company were to hire industry experts to gain a critical mass of employees with the required 

skills, the new employees would take time to integrate into SemiCo. Developing the skills with 

existing employees by retraining them would take even longer, so the only option for SemiCo to 

gain competencies in these areas would be to acquire the expertise or find a strategic partner. 



The other alternative is for SemiCo to use its cash and stock to acquire companies that 

have significant software and systems development core competencies. By acquiring a sizable 

company with this expertise, SemiCo could itself become a software development company 

overnight. The challenges would be how to successfully integrate the two cultures and how to 

ensure the strengths of both companies are not diluted after the acquisition. For this reason, 

strategic partnerships are likely the best short term solution for SemiCo to gain the required 

expertise in software development. 

6.6 Increased Economies of Scale 

The products that SSG is developing will eventually be manufactured in volume by the 

ODMs that sell to multiple OEMs targeting large end markets. Thus, the challenge for SSG is to 

understand how to optimize manufacturing of its products for mass production. The volumes for 

SSG's products will be magnitudes higher than those of SemiCo's traditional chips. As a result, 

there is a new skill that SSG employees will need to develop, which is how to design products to 

optimize cost reductions during manufacturing. If SSG's customers are manufacturing ten 

million units of a given product, saving ten cents on a design can amount to a one million dollar 

cost savings to the manufacturer. Decisions that are made in the design phase have a direct 

impact on the end customer's costs. SSG needs to have employees that understand the system 

manufacturing process very well so that they can help product designers ensure that they are 

optimizing their designs for cost. These are not skills that SemiCo currently has, so the company 

should find and hire people that have this experience by head hunting from companies like ODMs 

that have employees who have experience with manufacturing high volume electronics products. 

6.7 Product Strategy 

SSG's current rapid follower product strategy is well suited to a low cost strategy. Thus, 

SSG's plans to invest in product innovation to be a market leader rather than a follower can be 

dangerous for the company because investment in unproven markets may not pay off; as shown 

by AMCC's shotgun approach to R&D (see Section 3.3). Instead of investing this money in 

unproven markets, SSG should invest in product innovation of existing products on the market 

where it can reduce costs, such as VoIP. By retaining this rapid follower strategy, SSG will be 

able to identify markets that have proven growth potential and learn from the mistakes of other 

companies. SSG can then step in and develop a cost reduced version of an existing product to 

win market share away from incumbents. Since these new consumer markets are extremely cost 



conscious, a rapid follower strategy with sustained investment in R&D for cost reductions will 

pay off with less risk than entering unproven markets. This is a strong strategy that has been 

proven to work numerous times with companies like Texas Instruments and Du Pont (Porter, 

1998, p. 36). 

6.8 Enabling Growth 

The growth planned for SSG is substantial and the expectations of SemiCo's executives 

and shareholders are also high. In order to meet these expectations and to grow successfully, 

SSG needs to be able to identify talent and hire people very quickly. SemiCo's existing HR 

department does not have skills in identifying software development candidates, but this is a skill 

that the group will need to acquire. SemiCo should hire at least one person who specializes in 

recruiting software and systems developers. This person should come with the necessary contacts 

in the industry and the skills to identify talented individuals and head hunt them from key 

companies around the world. To grow SSG successfully, SemiCo needs to have the right human 

resources processes and skills to enable this growth. 



7 IMPLEMENTATION PLAN 

This implementation plan outlines the actions that should be taken to apply the 

recommendations made in this paper. The implementation plan follows a timeline that identifies 

when certain recommendations should be done, what resources will be required for each step and 

how success will be measured. The timeline is broken into three month periods, or quarters, to 

allow flexibility in scheduling tasks and prioritizing the implementation based on available 

resources. 

7.1 First Quarter 

7.1.1 Reorganization 

During the first quarter of the implementation, one of the first things that should be done 

is to reorganize the SSG group into the recommended structure (see Figure 6-1). The initial 

reorganization will not be able to take advantage of the recommendation to reduce physical 

locations of staff due to employee relocation issues, so instead it should focus on building the 

hierarchy. To implement this change will require significant buy-in from all parties involved. 

Without their buy-in the reorganization is bound to fail because of a lack of support. In order to 

overcome this issue, the department's vice president (VP) should kick off the process by 

announcing that the structure is being analyzed and changes will be made. The VP should 

appoint someone to be in charge of communicating the reasons for change and getting feedback 

on the proposal before mandating anything. This person could eventually become the Product 

Director since they will have formed the necessary relationships during the reorganization phase. 

Once agreement is reached on the need for change and on the new structure, then the VP will 

need to make a formal announcement to the department explaining the reorganization. This 

entire process will likely take about four to six weeks. 

Measures of success: A new structure is implemented within no more than eight weeks. 

Visible improvements in communication and coordination amongst the various parties should 

become apparent within two months after the completion of the reorganization. 

Resources required: One person to be appointed as the communication liaison that will 

ensure buy-in from the required teams. No capital expenses are required. 



7.2 Second Quarter 

7.2.1 Cost Controls 

During the second quarter of the implementation, cost controls and detailed control 

reporting should be implemented once the reorganization has been completed. The Product 

Director will be responsible for implementing these controls by setting up regular project review 

meetings. At these meetings a review will be done to ensure that a project is on schedule, on 

budget and that it will meet or exceed the business case ROI. The first step will be to identify 

what should be measured and reported at these meetings and the frequency at which the meetings 

should occur. Input from marketing and each of the product development teams should be 

gathered to understand what is being collected and what gaps exist. One to two projects should 

be selected as a pilot test to work out any problems with the process, to figure out the best format 

for the meetings and to ensure that the necessary data to make decisions is being collected. This 

phase should begin immediately in the second quarter and run for a period of about three months 

with modifications to the process as required. 

Measures of success: By the end of the second quarter, one pilot project will have gone 

through at least one project review meeting. The results of this meeting should be able to 

recommend (or not) continuing development of the product and present the updated business case 

metrics to senior management. 

Resources required: The Product Director, plus representatives from marketing and 

product development, will need to be available to discuss an action plan. No capital expenses are 

required. 

7.2.2 Cost Based Incentives 

To create a cost based culture within SSG, the mindset of employees will need to change 

to think about all possible ways to reduce costs in everything that they do. One way to do this is 

to provide employees financial incentives to reduce costs, such as providing stock options. This 

will encourage employees to achieve the required behaviour. In order to devise a new incentive 

plan, SSG's senior managers will need to work with human resources to identify the most 

equitable fashion in which to implement the plan without adversely affecting employees in other 

divisions. An initial proposal for the plan will have to be presented to SemiCo's board of 

directors for approval because of the involvement of stock options. Once the details have been 



worked out, specific metrics will need to be established to assign a value to each type of cost 

savings measure that an employee achieves. As an example, if an employee finds a new way to 

develop or refine an existing product that will reduce its costs by $100,000 in volume for a 

customer, then this employee could be given $1,000 in stock options. The incentive has to be 

perceived as a high enough value that employees will want to participate in the program. It could 

take four to six months to implement a fair and equitable incentive program. 

Measures of success: By the end of the fourth quarter, an incentive program will be 

rolled out to all affected employees. Employees get excited about the program and begin 

achieving cost savings within two months after the program kicks off. Communication and 

training, if required, will be conducted along with the rollout. 

Resources required: Time involvement from SSG's managers and human resources to 

develop the plan, as well as time from SemiCo's executives and board of directors to approve it. 

Sufficient stock options will need to be available in the existing stock option grant programs that 

SemiCo has in place. 

7.2.3 Education 

During the second quarter, the institution of a software development education program 

for all SSG employees should also begin, followed by a higher level program aimed at the entire 

SemiCo population. The VP of SSG and the department's top managers should work with the 

training department at SemiCo to develop these courses. The initial focus should be on 

identifying what to teach each existing and future SSG employees. The training department can 

help to design the course and collect the course content once the managers have determined what 

material they want included. The course can be designed in an online format where employees 

can take it at their leisure within a six month period from when it is assigned to them. The focus 

of the training should be on some main topics including, the software development lifecycle, 

release management, the selling of software, supporting software, how to think about low cost 

instead of product differentiation, how to operate in a low cost market, and the requirements for a 

low cost culture at all levels. This initial SSG training program will take about three months to 

develop and implement. 

The second training program aimed at all employees at SemiCo should be a much lighter 

version of the SSG program. To develop this program, the training department and SSG 

managers will need to meet to identify the topics and material to cover. This training program 



should address topics including, reasons SemiCo needs to develop software, how software 

development differs from developing chips, how software and chip teams should operate together 

to benefit the company. The second course will take an additional three to six months after the 

completion of the SSG targeted course. 

Measures of success: Within one year, the culture of SemiCo should be visibly 

supportive of software development and everyone should be able to identify what value software 

can add to SemiCo's products. 

Resources required: One dedicated person from the training department for up to nine 

months will be needed to design the courses. Time from the managers of SSG will also be 

required to provide guidance on the course content. If a person is not available from existing staff 

in the training department, a contractor will need to be hired at a cost estimated to be about 

$72,000 (nine months at $50 per hour). 

7.3 Third Quarter 

7.3.1 Expanding Competencies 

The process of looking for acquisition targets or strategic partnerships is one that should 

be a continuous, ongoing process for SemiCo and SSG. Partnering has already been underway 

within SSG, but starting in the third quarter a team should be setup to look for acquisition targets 

that can help build SSG's core competencies in software, firmware, and marketing to the 

consumer and home networking markets. This team should be comprised of the department's top 

managers and some senior managers from other divisions within SemiCo. The more people 

involved that have contacts in the industry, the more likely potential targets will be found sooner. 

The acquisition team could meet monthly to review potential targets and discuss opportunities. 

Looking for potential candidates should be a task that all of SSG's managers take on themselves 

as an ongoing task by using their contacts in the industry. 

Also during this quarter, SSG should build competencies in designing and selling 

products for manufacturing high volumes for the consumer market. This can be done by looking 

at either hiring experienced people from manufacturing companies, or through a strategic 

partnership with an ODM or manufacturer that can work with SSG on its products. This phase 

should take no more than one year to complete because SemiCo must ramp up its competencies 

as quickly as possible. 



Measures of success: Within one year, software and firmware development will be 

considered a core competency for SemiCo. This can be determined by improved time to market 

for software products and a collection of software libraries and expertise that will allow SSG to 

turn out a new product within six months or less. Manufacturing and marketing skills will also be 

enhanced to include understanding of manufacturing and selling products for high volume 

consumer markets. 

Resources required: Time to meet at least once a month, plus time to explore external 

opportunities will be required from SSG's managers and other departments that are involved in 

the acquisition team. Capital will be required to acquire companies or hire people that can bring 

the required expertise. The cost will vary depending on the value of the acquisition target. 

7.3.2 Rapid Follower Strategy 

While expanding its competencies in the third quarter, SSG can begin building its 

expertise to maximize its abilities as a rapid follower. New skills will be required within SSG to 

be able to identify market opportunities where it can leverage its own or SemiCo's core 

competencies to cost reduce an existing product on the market. The slulls required will be in- 

depth knowledge of the consumer and home networking markets, which SSG does not currently 

have, and the many players in the value chain. SSG will need existing or new people who have 

the contacts and experience to build relationships with ODMs and OEMs. These same people 

will need to have an understanding of SemiCo's products and competencies to be able to identify 

opportunities for producing a cost reduced product for the ODMs and OEMs. Initially, SSG 

should have only one or two people that are responsible for identifying these opportunities. 

However, in order for the people to be successful, this role should be their primary responsibility 

so that they are not distracted with other duties. SSG's managers will need to hire one or two 

people that have the required skills to fill this position. This process could take three to six 

months to find the right candidate. 

Measures of success: By the end of the fifth quarter, SSG will have at least one person in 

the role of building relationships and identifying cost reduction opportunities. At least one 

product opportunity will be identified by the end of the sixth quarter. 

Resources required: Time will be required from SSG managers and human resources to 

interview and recruit for this role. The costs of adding a new employee will be an expense as 

well as the ongoing salary burden. 



7.4 Fourth Quarter 

7.4.1 Organizational Structure 

After the third quarter, almost one year will have passed since the beginning of the 

implementation plan. At this time, implementing changes that will have a larger impact can be 

possible because the affects of earlier changes should have been worked through. This is when 

SSG should consider methods for centralizing its teams into as few physical locations as possible. 

The collocation of teams working on the same project will benefit the company with improved 

communication and less management overhead. This phase will need to be implemented over a 

longer period of time due to the possible relocation of key employees or the redistribution of 

products so that an entire product management team is located as close as possible. All of SSG's 

products do not necessarily have to be developed fiom a single location; in fact there may be 

benefits to having development groups located where there is available talent. However, the key 

is to ensure that a product management team for any one product is centralized. This will require 

software, firmware, operating system, hardware and marketing people to be collocated. One way 

that SSG could implement this is to build a collocated team for the first development project that 

begins in the fourth quarter. This can be used as a pilot project to see if the benefits warrant 

rolling the structure out across all future projects. The process of piloting this model will take the 

duration of the project, which can vary fiom project to project, plus at least one month to allow 

review and identification of lessons learned. The results of the review should include a 

recommendation of proceeding with this organization model for all SSG products in the future. 

The total time for implementing this could take six to eighteen months depending on the size and 

length of the project. 

Measures of success: By the end of the fourth quarter, a product management team will 

be in place for at least one project and the people will be collocated for the duration of the project. 

Within one month after the project is completed, a review will be done to gather information for a 

presentation of lessons learned for future product management teams. 

Resources required: Some relocation of existing employees may be required, which 

could come at a significant expense. Depending on the number of employees that need to be 

moved, it is estimated that this could cost $100,000 to $300,000. 



7.4.2 New Division 

The other organizational change that can take place more quickly in the fourth quarter is 

to create a new autonomous division for SSG with its own product planning processes that fit its 

shorter lifecycles. This would involve splitting off the development, marketing, and applications 

support groups. Before this recommendation can be implemented, SSG will need to have reached 

a large enough size that it can split off without needing to hire too many additional overhead 

resources to support it. With the current plans to double the size of SSG by the end of 2005, 

creating a new division should be achievable in the fourth quarter. The division would initially 

start off with existing employees that are working on SSG related projects. People from product 

development, marketing and applications support will be required. Some additional staff may be 

needed to fill out the division to ensure it can operate independently. The transition may take up 

to three months to complete. 

Measures of success: By the end of the fifth quarter, a new division will exist that is self 

sufficient and can manage its own products from end-to-end. 

Resources required: Time will be required from many of the senior managers at 

SemiCo and within SSG during the three month period to ensure the reorganization is successful. 

Some expenses may be required to hire any missing support resources for the new division. 

7.5 Eighth Quarter (and beyond) 

7.5.1 Wrap-up 

The final phase of the implementation should evolve into an ongoing evaluation of 

SemiCo's and SSG's strategies over time. The strategies will need to change as market 

conditions do. In this final phase, an evaluation of the effectiveness of the implemented strategies 

should be done as well as an assessment of what future changes should be made. This phase 

should not be started too soon, and should be done at least one year after beginning any major 

strategic change because it can take that long for the changes to have any effect. 

Measures of success: Many of the recommendations that were implemented are found to 

have had a positive impact on SSG and its strategy. SemiCo will plan to continue investment in 

SSG and its products into the future. 



Resources required: Time from all SSG and SemiCo senior management to present and 

review findings of the previous two years. No capital expenses are required. 



SUMMARY AND CONCLUSION 

This paper has analysed the current strategies of SemiCo and its SSG business unit to 

present recommended areas for improvement. An analysis of the semiconductor industry and 

competitors was done to provide a context for the environment that SemiCo operates. The 

company's strategy and that of SSG were analysed to determine how well the two fit together. 

An internal analysis of SemiCo was done to explore the financial and cultural state of the 

company. All of the information gathered was used to identify strategic issues that SemiCo and 

SSG are facing. 

Developing software and systems is something new for SemiCo, so there are many areas 

that the company still needs to gain experience in order for SSG to become an asset to the 

organization. Entering into new markets requires new slulls that SemiCo does not currently have. 

The recommendations have given various ways to develop or acquire the skills that will be 

needed for SSG to be successful. The implementation plan outlines a possible timeline and 

prioritisation of when particular recommendations should be implemented. 

The strategic analysis that has been done makes it apparent that some things must be 

changed at SemiCo to enable it to compete successidly in the consumer and home networking 

markets. These markets compete primarily on cost, so SSG must implement a low cost strategy 

to give the company a sustainable competitive advantage. This is in conflict with SemiCo's 

overall product differentiation strategy. To achieve a cost based strategy, SSG will need to be 

structured differently and adopt processes that better match a software development environment. 

By minimizing costs throughout SSG, SemiCo will be able to achieve a competitive advantage in 

the consumer and home networking markets. 



APPENDICES 

Appendix A: SemiCo Consolidated Financial Statements 
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