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ABSTRACT 

This study was an exploration of the product life cycle theory as a strategic 
decision-making tool in an auto-catalyst manufacturing plant. During the 
literature review stage of this study, many gaps in the product life cycle theory 
were identified. The product life cycle theory has come under criticism from 
numerous academic authors. It was also found that there was a definite lack 
of empirical studies carried out on South African companies and products. 

The 'main focus of this study was to investigate use and practical applicability 
of the product life in strategic decision making in a South African organisation, 
which is a subsidiary of a multinational corporation. A major limitation to this 
study was that the decision makers at Johnson Matthey South Africa showed 
a lack of understanding of strategy, and their role in strategic decision making. 

From the data collected, using a questionnaire survey methodology, the major 
findings were that the product life cycle theory has application potential as a 
strategic decision making tool in future, The decision makers at Johnson 
Matthey have a good knowledge of their products and where they were on the 
product life cycle. 

Further empirical research, into the applicability of the product life cycle theory 
is needed, on South African organisations. 
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CHAPTER ONE - INTRODUCTION 

1.1 Introduction 

This will be an exploratory study aimed at investigating the use and 

application of the product life cycle concept as an instrument/tool in strategic 

decision-making. The company to be investigated will be an auto-catalyst 

manufacturing plant situated in Gauteng, South Africa - Johnson Matthey 

South Africa. Johnson Matthey South Africa is part of Johnson Matthey Plc, a 

multi-national corporation with auto-catalyst manufacturing plants around the 

world (UK, USA, India, China, Argentina and Japan). 

This study will cover the theories on the product life cycle concept. The 

empirical part of the study will focus on the use and application of the product 

life cycle theory in practice. This study will focus on the product life cycle 

assumptions derived from literature: 

i) the described characteristics associated with each stage of the 

PLC, 

ii) the proposed strategies and objectives associated with each stage 

of the PLC theory. 

The manufacturing concern as described above will be used to test the use 

and applicability of the product life cycle concept as a decision-making tool. 

There will be no investigation into and questioning of the shape of the sales 

curve associated with the PLC theory. 

Various decision-making models exist and form part of the tools managers 

should be using to plan, forecast and make strategic decisions. The product 

life cycle concept is one such model and has been a central element of 

marketing theory for four decades, from its development in the 1950's. It has 

been extended to become a stable feature in most strategic management 

courses, despite criticism and debate over its validity. This study will attempt 

to shape conclusions on the applicability of the product life cycle theory based 

on empirical data to be collected and analysed. 
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1.2 Background of the Research 

The product life cycle theory has been extensively applied in the marketing of 

a product. This study attempts to investigate the relevance of the product life 

cycle concept to strategic decision-making, for instance: large capital 

investment. 

Johnson Matthey South Africa manufactures auto-catalysts mainly for the UK 

and US car market. The auto-catalysts manufactured, use precious metals 

(e.g. platinum) mined in South Africa, which is very expensive, thus making 

the auto-catalyst itself very expensive. Therefore there is incentive to find 

alternatives which are cheaper and probably of a more advanced technology. 

As emissions controls are tightened and introduced in more countries; sales 

increases but so too does the competition in this sector. 

This study will attempt to answer the question: is the PLC theory of any 

significance to the above organisation, and is it used for strategic decision­

making? 

The first formal treatment of the PLC theory as a conceptual model is 

attributed to the work of Joel Dean, who wrote about the concept in a 1950 

article, "Pricing Policies for New Products," in the Harvard Business Review 

(Bensoussan 2003: 364). 

The product life cycle theory is based upon the biological life cycle similar to 

all living organisms. For example, a seed is planted (introduction); it begins to 

sprout (growth); it shoots out leaves and puts down roots as it becomes an 

adult (maturity); after a long period as an adult the plant begins to shrink and 

die out (decline) . 

In theory it's the same for a product. After a period of development it is 

introduced or launched into the market; it gains more and more customers as 

it grows; eventually the market stabilises and the product becomes mature; 

then after a period of time the product is overtaken by development and the 
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introduction of superior competitors, it goes into decline and is eventually 

withdrawn. Refer to the different stages of the traditional PLC in Figure 1.1. 

Figure 1.1: The Classical PLC curve 

Adapted from: Bensoussan (2003: 365) 

The product life cycle theory is one of the most quoted and most frequently 

taught elements of marketing and strategy theory. However, this theory has 

been subjected to relatively little public criticism, with only 20% of 271 papers 

published on the subject between 1971 and 1991 undertaking further research 

into the subject and only a handful challenging its basic assumptions (Mercer, 

1993: 269). This study will add to the literature and will either approve or 

disprove the validity of the product life cycle concept. 

According to Mercer (1993: 269) the influence of the PLC theory can be seen 

in other theories, from new product development to the BCG Growth/Share 

portfolio matrix. 
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High Market Share Low 

STAR PROBLEM CHILD 

High Growth Stage 
/ Introduction 

o Maturity Stage Growth rate 
~--~------------~------------------~ 

CASH COW DOG 

Low De line Stage 

Figure 1.2: Relationship between the PLC and the BCG Growth Matrix 

Adapted from: Van derWalt et al. (1996: 521) 

As demonstrated in figure 1.2 the introduction stage begins in the problem 

child's quadrant, the growth phase starts at the end of this quadrant and 

extends into the star area. The maturity phase begins in the cash cow 

quadrant and the decline stage is positioned between the cash cow and the 

dog quadrant. 

There is overlap of strategy suggestions given by the PLC and BCG models 

as to the strategic decision to be taken at each stage or quadrant. Therefore 

these two models can be used in order to triangulate data and make a specific 

strategic decision. 

The research carried out by Jeffery (1995), Cunningham (1969) and Smith 

(1980) and numerous other studies all focused on applying the PLC theory to 

the marketing function. Almost all literature on the PLC theory focuses on the 

marketing function. This study will attempt to extend the PLC theory to all 

functions (Production, Operations, Finance, Personnel and Research & 

Development) within an organisation, as a tool for strategic decision-making 

as suggested by Pearce & Robinson (2003: 146-147). 
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1.2.1 Criticism of the Product Life Cycle Theory 

Some criticism has been made against the product life cycle concept, 

contending that it is more misleading than useful. There have been 

organisations that have ignored the product life cycle concept and achieved 

success. DuPont's nylon was originally used in the military in the 1940's and 

1960's. Their product would have faded into oblivion had they believed that 

declining sales curve signalled death. Instead they chose to enter the volatile 

textile market and induced women to switch from silk to nylon stockings. Sales 

grew and they were very successful with this product. (Ohalla & Yupesh, 

1976). 

Other well-known brands such as Listerine Antiseptic, Marlboro and Seven-up 

in contrast have stretched their brands over many decades by sound planning 

based on the application of the product life cycle concept. 

Many gaps have been identified in the literature: 

• The application of the product life cycle theory for strategic planning 

across functional areas has been overlooked (Birou, Fawcett & 

Magnan, 1998: 38). 

• The product life cycle theory has been exposed to comparatively little 

suspicion (Grantham, 1997: 4) 

• There is a definite need for the development of a more sophisticated 

theory of the product life cycle in order to know more about the shape 

of the product life cycle (Midgely, 1981: 114) 

• The product life cycle is insufficiently uniform to provide a basis for 

decision-making and therefore planning (Doyle, 1976: 3). 

The debate over the product life cycle concept is still continuing and there are 

still questions about it's effectiveness as a decision-making tool and there is 

definite need for experiential proof of the application of the product life cycle 

theory in practice. 
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1.3 Motivation for the research 

The auto-parts industry (specifically auto-catalysts) is a very dynamic industry. 

It is a very high technology field and competition is fierce due its profitability. 

Products are always changing and being improved upon, therefore the 

product life cycle theory could be very effective if it can be practically applied 

and may become a fundamental decision-making tool. 

Johnson Matthey South Africa, our manufacturing facility under investigation, 

is planning to undertake a very large capital project (approximately R600 

million), this major strategic decision is a partial motivator for this study, which 

will investigate whether the product life cycle was taken into consideration in 

the above strategic decision. The study will also investigate whether the 

product life cycle concept is used as an instrument in any decision-making 

and its applicability to the auto-catalyst manufacturing industry. 

There was a need to determine at what stage in the product life cycle the 

auto-catalyst is in, thereafter, to determine whether the strategic decisions 

taken are appropriate given the product's stage in the product life cycle. 

The principal motivator for this study was to determine the validity of the 

product life cycle theory and if it can be applied practically. Given that the 

product tife cycte theory is a major part of most marketing and strategic 

management studies [PLC theory included in Kotler (2000), Bensoussan & 

Fleisher (2003) and Pearce & Robinson (2003)). However, from the literature 

study there is another view that has a common theme of criticism on the value 

of the product life cycle and, Midgely suggested that there is a need for further 

investigation into the product life cycle concept in practice (Midgely, 1981; 

Grantham, 1997; Dhalla & Yupesh, 1976; and Sproles, 1981). 
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1.4 Value of the project 

It is important to test the validity of the product life cycle theory in the current 

dynamic environment because surveyed literature indicates that the 

application of the product life cycle is being questioned, based on empirical 

studies conducted mainly among large manufacturing organisations 

internationally. Yet, to date no empirical research has been undertaken on the 

applicability of the product life cycle concept and the use thereof for strategic 

decision-making in South African. According to the literature study, 

considerable work has been done on the PLC's relevance to marketing 

decision-making, but not on its relevance as a strategic decision-making tool 

in other areas such as production operations, finance, personnel, engineering 

and research and development (Pearce & Robinson, 2003: 146,147). 

This study will be important to the manufacturing concern being investigated -

Johnson Matthey South Africa. It will verify or disprove the applicability of the 

PLC concept in Johnson Matthey's strategic decision-making. It will also test 

the suitability of Johnson Matthey's existing strategies in line with the product 

life cycle theory. If not already used, this study will introduce the decision­

makers of the manufacturing concern to a new strategic decision-making tool. 

The literature study conducted revealed that research mainly concentrated on 

large organisations internationally and focussed on the marketing function . No 

published research could be found which specifically focused on a subsidiary 

of a multi-national corporation operating in SA and used the product life cycle 

theory as a strategic decision-making tool. 

This study will make a contribution to the body of knowledge with respect to 

strategic decision-making in general and the product life cycle concept theory 

in particular. 

This study intends to investigate the application of product life cycle concept 

among decision-makers in the subsidiary to effectively make strategic 

decisions through the various stages of the product life cycle. 
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1.5 Problem Statement 

The product life cycle concept has been formulated as an explicit, verifiable 

illustration of sales behaviour and tested against actual data in many studies. 

The product life cycle concept is depicting sales over time and it is a relative 

good predictor of sales behaviour in most market situations but there are, 

however, certain questions pertaining to its practical application. When tested 

in an explicit form for given categories of goods, the product life cycle concept 

can be a useful tool for planning and sales forecasting (PolIi & Cook: 1969). 

The application of the product life cycle concept for decision-making has been 

tested in mainly large organisations around the globe but has not yet been 

researched and tested on a subsidiary of a multi-national corporation 

operating in South Africa. It has also never been applied to a high technology 

product such as auto-catalyst in the automotive industry. 

There is also a need to determine whether the PLC theory is used by the 

decision makers in this manufacturing concern (the subsidiary) or ignored 

when formulating strategic direction. It is suggested by Johnson and Scholes 

(2002) that life cycle analysis be used to test the suitability of a chosen 

strategy: Is the strategy appropriate given the stage of the product life cycle. 

The product life cycle can be an important and effective tool in an 

organisations decision making process. The problem statement could be 

summarised as the hypothesis being that the product life cycle is used in 

decision making and the null hypothesis is that it is not used decision making 

at Johnson Matthey. 

It is evident from the literature of Johnson and Scholes (2002) that the product 

life cycle theory has been successfully applied to many situations ranging 

from the manufacturing industry to financial management. It is also, evident 

that there have been situations where the product life cycle concept was 

ignored in strategic decision-making and a more imaginative approach taken. 

A classic example is the success achieved by DuPont's nylon (Dhalla & 
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Yupesh, 1976: 107). Therefore, this study is a pertinent one, and will focus on 

the effectiveness of the product life cycle with experiential evidence thereby 

providing clarity on whether the product life cycle is to be used or ignored in 

decision making. 

1.6 Objectives of the Study 

1.6.1 Primary Objective 

The primary objective of this study is to establish what the use and practical 

value of the product life cycle concept is in the strategic decision-making at 

Johnson Matthey. 

1.6.2 Secondary Objectives 

The secondary objectives of his study are: 

• To determine whether the decision-makers of the manufacturing 

concern as described above can identify in what phase of the product 

life cycle their product is. 

• To identify the application of decision-making variables in the various 

stages of the product life cycle concept. 

• To determine whether the strategies employed are consistent with 

theoretical strategies suggested by the literature with respect to the 

product life cycle. 

• To establish the ability of the decision-makers to identify product life 

cycle characteristics as depicted in literature. 

• To determine the potential of the product life cycle concept for decision­

making. 

9 



1.7 Research Methodology 

According to Malhotra (1996), a research design is a blueprint for conducting 

a research project. It details the procedure necessary for obtaining the 

required information, and its purpose is to design a study that will test a 

hypothesis or propositions of interest, determine possible answers to the 

research questions and provide the information needed for decision-making 

(Malhotra, 1996: 21-22). 

This study will make use of the exploratory research study method to clarify 

the problem at hand: the applicability of the product life cycle theory as a 

strategic decision-making instrument by an auto-catalyst manufacturing plant. 

The following steps will be used: 

1.7.1 Secondary Data Analysis 

An extensive literature search on the product life cycle theory and its strategic 

application will be conducted by consulting a wide range of scientific/business 

journals and research publications. The literature on strategic decision-making 

and the product life cycle will be discussed in chapter two. 

1.7.2 Qualitative Research 

A detailed review of the organisation to be studied will be carried out and their 

history, products, customers and competitors will be described. 

1.7.3 Definition of the Information Needed 

Views of the applicability of the product life cycle theory will be derived from 

the extensive literature search. The literature search will include information 

on strategy, results from other research on the product life cycle theory, its 

application areas, and problems and criticism of the theory. 

1.7.4 Methods of Collecting Quantitative Data 

According to Ghauri & Gronhaug (2002: 85-110) quantity of data, sample 

control, quality of data, response rate, speed, cost and uses all influences the 

choice of survey method. After conSidering all the advantages and 

disadvantages of the various methods, a decision was taken to use the 

personal face-to-face interview method for collecting the data. The reason for 

choosing this method is because there is only one company under 
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investigation and therefore it will not be too difficult or costly to carry out the 

interviews face-to-face. This method also yields the most accurate data, as 

there is little chance for misinterpretation. A comprehensive discussion on the 

various methods (mail, telephone and e-mail) and more detailed reasons for 

choosing personal face-to-face interviews will be done in chapter three 

(Research Methodology). 

1.7.5 Interview Questionnaire Design 
The questionnaire will be designed using the literature (Saunders et. ai, 2003 

and Ghauri & Gronhaug, 2002) and the principles associated with 

questionnaire design. Before the questionnaire is finalised it will be pre-tested 

among a selected few of the decision-makers. Pre-testing standards will be 

used. The questionnaire design will be described in detail in chapter three 

(Research Methodology). 

1.7.6 Sampling Process and Sample Size 
The purpose of sampling is to obt!3in a representative sample and is often 

referred to as being more of an art than a science. However, in this study due 

to the size of the organisation all the decision-makers (directors, managers 

and supervisors), will be interviewed. This will give us a sample size of 

seventy two, which will be sufficient to carry out statistical analyses on. 

1.7.7 Plan of Data Analysis 

The plan for data analysis will be discussed in detail in chapter three; here is 

brief summary of the plan. The following aspects will be addressed: 

• Data capturing and coding 

Coding involves the assignment of numerical values (codes) to represent a 

specific response to a specific question (Dillon et ai, 1993: 37). The 

questionnaire was designed in using a Visual Basic programme and made 

use of user friendly forms. The programme was written in such a way that the 

data would be immediately captured and stored into a database as it was 

being entered by the respondent. The stored data in the Microsoft Excel 

database was then easily sorted and manipulated. Therefore, due to the 

nature of the questionnaire and the computer programming involved it was not 

necessary to make use of data coding. 
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No data capturing mistakes were probable as data was transferred directly 

from the respondents onto the database. The special functions in Excel would 

allow for the processing and carrying out of statistical analysis on the data. 

• Validity and reliability testing 

Reliability refers to the extent to which measures are reproducible (Dillon et ai, 

1993: 293). A method using reliability coefficients; 0.7 (70%) or less will 

indicate unsatisfactory reliability as suggested by Malhotra (1996: 305-306). 

Validity, according to Malhotra (1996: 306), is the extent to which differences 

in observed scale scores reflect true differences among objects on the 

characteristic being measured, rather than systematic or random errors. 

These would be discussed in chapter three in the in-depth discussion on the 

research methodology. 

1.7.8 Limitations to the Study 

The major limitation to this type of questionnaire is that there is no interviewer 

present to verify that the data is correct and ensure that no mistakes are 

made. This limited the questionnaire design as it had to be simple as there 

was no interviewer present for clarification. This will be further explored in 

more detail in chapter five. 

1.8 Structure of the Study 

This introduction and background to the research study is the first chapter, it 

describes the problem statement, objectives and literature linked to the 

investigation of the application of the product life cycle concept for strategic 

decision-making purposes. The rest of the dissertation will be divided into the 

following chapters: 

1.8.1 Chapter Two: Literature Review 

This chapter will be divided into three parts; the first part will provide a 

theoretical discussion on strategic decision-making, strategy planning and the 

tools used in strategy formulation. The second part will highlight the role of the 

product life cycle theory as a management instrument as well as all the 

relevant theory on the product life cycle and the various strategy suggestions 
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for each of the stages. The third part of this chapter will provide a theoretical 

background to auto-catalysts and Johnson Matthey South Africa. 

1.8.2 Chapter Three: Research Methodology 

In this chapter the research methodology wm be discussed w~th special 

reference to the sample, measuring instrument, the variables and the 

proposed statistical analysis. 

1.8.3 Chapter Four: Reporting of Data 

This chapter will present the findings from the research. Statistical techniques 

will be used to analyse the results and the general trends reported (if there are 

any). 

1.8.4 Chapter Five: Recommendations & Conclusion 

The final chapter wttt first provide an interpretation of the resutts and present 

all the major findings. Here recommendations will be made to the company. 

The chapter will be concluded by a discussion on the limitations of the study 

and will be enhanced by recommendations for future research. 

1.9 Resou rces 

The study has access to computer hardware and software. Access to the 

company's historical sales and sales forecasts has been negotiated. The 

company has agreed to allow access to any further data that is required for 

this study. The company directors and senior managers have agreed to be 

interviewed, regarding the use of the product life cycle concept for strategic 

decision-making. 
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1.10 Conclusion 

The dynamic nature of today's automobile parts manufacturing industry (as 

with almost all industries), places the responsibility on the organisations 

decision-makers to anticipate, plan and respond effectively to the rapid 

changes by making sound strategic decisions. The development of these 

strategic decisions can be critical to the organisation's profitability and 

sustainable competitive advantage. This study will investigate the potential of 

the product life cycle theory as a strategic decision-making instrument and its 

relevance to the organisation. 

The next chapter will be devoted to the strategic decision-making theories, 

theories of the product life concept and background of Johnson Matthey and 

auto-catalysts. 
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CHAPTER TWO- LITERATURE REVIEW 

2.1 Introduction 

A new competitive landscape exists in the 21 st century as a result of the 

technological revolution and increasing globalisation. The technological 

revolution has placed greater importance on innovation and the global 

economy, one in which goods and services flow relatively freely among 

nations, continuously pressures firms to become more competitive. 

This chapter will deal with the importance of strategy, strategic decision­

making theories and then the product life-cycle theory and finally some 

background to auto-catalysts. 

Strategy can provide an organisation with a reference point for decision­

making. Strategy is defined as an integrated and coordinated set of 

commitments and actions designed to exploit core competencies and gain 

competitive advantage (Hitt, Ireland & Hoskisson, 2003: 9). Organisations 

must continuously evaluate their environments and decide on the appropriate 

strategy. By choosing a strategy, a firm decides to pursue one course of 

action over another. 

2.1.1 Benefits of Strategic Management 

According to Pearce & Robinson (2003): 

• Strategy formulation activities enhance the firm's ability to prevent and 

solve problems. Managers who encourage subordinates to aid in the 

planning process are better able to avoid future problems as 

subordinates are normally closer to the problems. 

• Group-based strategic decisions are likely to be drawn from the best 

available alternatives. This simply implies that group interactions 

generate a greater variety of strategic options. 

• Involvement of employees in strategy formulation improves their 

understanding and thus, heightens their motivation. 
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• Gaps and overlaps in activities among groups or individuals are 

reduced as participation in strategy formulation clarifies different roles. 

• Resistance to change is reduced. Participants in the strategy 

formulation understand how decjsions have been arrived at and even 

though they may not like them, they have a greater awareness of the 

limitations and the options available. 

2.1.2 Risks of Strategic Management 

Also according to Pearce & Robinson (2003): 

• Time spent by managers on the strategic management process may 

have a negative impact on operational responsibilities. Managers need 

to be trained in this regard, to manage their time effectively. 

• If the formulators of the strategy are not intimately involved in the 

implementation, they may shirk their responsibility for the decisions 

reached. Managers must be trained to limit their promises to what their 

subordinates can deliver. 

• Managers need to be trained to anticipate and respond to participating 

subordinates over unattained expectations. Subordinates may expect 

to be involved in more areas of decision making than is practicable. 

They may also expect their proposals to be accepted or to get an 

increase in rewards for inconsequential involvement. 

Strategy is the fundamental pattern of present and planned objectives, 

resource developments and interactions of an organisation with markets, 

competitors, and other environmental factors (Walker, Boyd and Larreche, 

1999: 8). Therefore a good strategy should specify: 

• what is to be accomplished, 

• where - which industry or product-markets will be the main focus, and 

• how - which resources and activities will be allocated to meet your 

objective. 

The strategic management process (refer to Figure 2.1) as described in 

Pearce & Robinson (2003), uses the inputs derived from the analyses of the 
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internal and external environment to determine an effective strategy 

formulation and implementation thereof. 

Company ~----------------- - ---- - ------

Mission 

----~ 
External Internal "iII-------

Analysis Environment 

Feedback Strategic Analysis & Choice 

~ ~ 
Long-term Generic & Grand Strategies 
Objectives 

~ ~ 
Sort-term Functional Policies that 
Objectives Tactics empower action 

J 

Restructuring, reengineering, & 
------- Re-focusing the organisation 

, 
1- ____ _ 

Strategic control & continuous improvement 

Figure 2.1: The Strategic Management Model 

Adapted from: Pearce & Robinson (2003: 12) 
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2.2 Components of the strategic management model 

There are various strategic management models, but the fundamentals are 

the same. This section will define and briefly describe the key components 

(as illustrated in figure 2.1); these components will be dealt with in greater 

detail later on in the chapter. These definitions have been adapted from 

Pearce and Robinson (2003) and Hitt, Ireland & Hoskisson (2003). 

Company Mission - is a statement of a company's unique purpose that sets 

it apart from other companies. It describes the scope of its operation in terms 

of its product and market. 

External Environment - consists of all the conditions and forces that affect 

its strategic options and define its competitive situation. The external 

environment can be divided into three segments, the remote, industry and 

operating environments. 

Internal Analysis - is an analysis of the company's quantity and quality of it 

financial, human and physical resources. It also assesses the company's 

strengths and weaknesses. 

Strategic Analysis and Choice - at this stage a company would identify a 

range of possible attractive opportunities for investment. However, these must 

be screened through specific criterion (normally set out in the mission), to 

obtain a set of possible and desired opportunities from which a strategic 

choice is made. 

Long-Term Objectives - are the results that a company seeks over a 

multiyear period. 

Generic Strategies - Lowest cost, differentiation, or focus strategies are the 

three generic strategies and firms adopt one or more intentionally or 

unintentionally. 
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Grand Strategies - is a general plan of major actions through which a firm 

intends on achieving its long term goals. 14 basic approaches cab be 

identified: concentration, market development, product development, 

innovation, horizontal integration, vertical integration, joint venture, strategic 

alliances, consortia, concentric diversification, conglomerate diversification, 

turnaround, divestiture, or liquidation. 

Short-Term Objectives - are driven by action plans over a short period, 

weeks or months. These action plans should identify the specific functional 

tactics and actions, have a clear time frame, create accountability and should 

identify the objectives or outcomes of that plan. 

Functional Tactics - within the company's generic and grand strategies, 

each business function needs to identify and undertake activities that help 

build a sustainable competitive advantage. 

Policies that Empower Action - allow for faster decision-making. Speed is 

critical for success in today's competitive global market, and one way to 

enhance speed and responsiveness is to force/allow decisions to be made 

when-ever possible at the lowest level in the organisation. 

Restructuring, Reengineering, and Refocusing the Organisation - at this 

stage the process takes an internal focus - getting the work of the business 

done efficiently and effectively, in order to make the strategy successful. This 

is a critical stage in the process as there may be strong resistance to change. 

Strategic Control - is the tracking of a strategy as it is being implemented, 

detecting problems or changes and making adjustments to stay on track. 

Continuous Improvement - provides a way for organisations to respond 

more proactively and timely to rapid changes. The process should continually 

be reviewed and improved upon. 
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The first part of this chapter was dedicated to theories on strategy in general. 

The second part of this chapter will describe the product life cycle theory and 

the special emphasis will be given to the various strategies to be employed 

during the different product life cycle phases. 

2.3 The role of the Product Life Cycle Concept 

This second part of the chapter will describe the product life cycle as a 

strategic decision-making instrument. Special emphasis will be given to the 

characteristics and various strategies to be employed during the different 

product life cycle stages. 

The Product Life Cycle (PLC) uses a biological analogy to describe the 

evolution of sales as a function of time, (based upon the biological life cycle). 

For example, a seed is planted (introduction); it begins to sprout (growth); it 

shoots out leaves and puts down roots as it becomes an adult (maturity); after 

a long period as an adult the plant begins to shrink and die out (decline) (refer 

to Figure 2.2). 

In theory it's the same for a product. After a period of development it is 

introduced or launched into the market; it gains more and more customers as 

it grows; eventually the market stabilises and the product becomes mature; 

then after a period of time the product is overtaken by development and the 

introduction of superior competitors, it goes into decline and is eventually 

withdrawn. All products and services have certain life cycles. 

However, most products fail in the introduction phase. Others have very 

cyclical maturity phases where declines see the product promoted to regain 

customers. 

"While many products do not follow this prescribed route because of failure, 

the product life cycle concept is extremely valuable in helping management to 
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look into the future and better anticipate what changes to make to their 

strategy" (Walker et. al. , 1999: 146). 

Sales 

Introduction Growth Maturity 

Time 

Figure 2.2: The Classical Product Life Cycle Graph 

Source: Bensoussan and Fleisher (2003: 365) 

Decline 

2.3.1 Fundamentals of the product life cycle concept 

2.3.1.1 Background 

Withdrawal 

The product life cycle theory as a conceptual model is attributed to Joel Dean, 

who wrote about the concept in a 1950 article "Pricing Policies for New 

Products," in the Harvard Business Review. Dean (1950) proposed a new 

way of pricing products at the time, which was largely based on costs and 

guesswork. He offered the product life cycle as a strategic rationale for pricing 

products based on changing market dynamics. The product life cycle grew in 

popularity through the 1960's and the marketing mix variables were 

incorporated into it. The marketing mix is a combination of four controllable 

variables which are the product, place, promotion and price also known as the 
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4P's model. Marketers essentially have these four variables which they can 

use while crafting a marketing strategy. 

Since its inception the product life cycle has remained a stable feature of 

marketing teaching. It is the one most quoted and most frequently taught 

elements of marketing theory. This is according to marketingteacher.com 

(Internet 12) which is a website that describes key marketing topics for 

marketing learners, teachers and professionals. 

According to Mercer (1993: 269) the influence of the product life cycle can be 

seen in other theories, from new product development to portfolio analysis. It 

has more recently been incorporated into strategic management teaching as 

well and has achieved universal acceptance because of its appeal and wide 

application. There are numerous management strategies that are used by 

most companies worldwide to optimise a product's revenue in respect to its 

position on the product life cycle curve. These strategies will be examined 

after a theoretical analysis of the product life cycle model is made. 

However, "despite the praise for the product life cycle concept very few 

publications contested the assumptions it makes" (Grantham: 1997: 4). The 

substantiation of the concept has seemed surprisingly difficult to uncover. 

Despite all the criticism mentroned rn the rntroductory chapter, the product life 

cycle theory has become accepted and valued as an element of basic 

marketing theory and has become a building block for strategic management 

theory. 

The product life cycle has mainly been applied to large corporations, 

businesses and organisations in empirical studies as derived from the 

literature survey. This, therefore, provides a gap and a definite need to test 

the product life cycle on a smaller subsidiary (the manufacturing concern 

under examination), and this will form the basis of this empirical research and 

will be discussed in chapter five. 
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2.3.1.2 The Product Life Cycle Model Description 

An adaptation of the classical product life cycle graph is the one below (refer 

to Figure 2.3), and it has an additional stage called product development. 

Therefore, the product life cycle has five major phases: Product development, 

Introduction, Growth, Maturity and finally decline. According to the theory, 

every product or service has a life cycle and goes through the different phases 

or stages. 

Product 
Development 

Intro Growth 

Figure 2.3: The Product Life Cycle Graph 

Adapted from: Norman D. (1998:6) 

• Product Development Stage 

Maturity Decline 

Time 

This phase begins when a company finds and develops a new product 

idea. Usually several changes are made to the product as it goes through 

testing and refinement. Only a few products survive the initial testing and 

go onto the next stage. During this stage, sales are zero and revenues 

negative. It is a time of spending with absolute no return. 
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• Introduction Stage 

This is the stage when a product is ready for the market and is launched. 

This period can be described as a "money sinkhole" compared to the 

maturity phase of a product. Large capital expenditure is required for 

promotion and advertising. A company must be prepared to spend a lot 

and get only a small proportion back. 

• Growth Stage 

The growth phase offers the satisfaction of seeing the product take-off in 

the marketplace. It is also the time to focus on increasing market share by 

trying to differentiate its products offered from its competitor's ones. At this 

stage a company must develop efficiencies and improve product 

availability and service. Accurate estimations in forecasting customer 

needs are necessary in order to plan production capacity requirements. 

• Maturity Stage 

When the market becomes saturated with variations of the basic product 

and all competitors have alternative products, the maturity stage arrives. 

This period is the period of highest returns from the product. A company 

that has achieved its market share goal enjoys the most profitable period, 

while a company that falls behind must reconsider its positioning. During 

this period new brands are introduced even when they compete with the 

company's existing products. This is the time to extend the product's life. 

• Decline Stage 

Most times it is difficult for a company to accept the decline signals which 

is usually decline of market sales, due to being too optimistic because of 

big product success in the maturity phase. This is the time to start 

withdrawing variations of the product that are weak in their market position. 

The above descriptions of the various stages of the product life cycle were 

adapted from the marketingteacher.com website (Internet 12). 
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2.3.2 Analysis of the product life cycle model 

Competitive advantage is an organisation's ability to perform in one or more 

ways that competitors will not or cannot match (Kotler, 2000: 316). It was 

revealed in the literature study that the product life cycle concept is an 

important aspect to create competitive advantage and is realised through the 

organisation's strategy. There are various strategic management techniques 

that have been developed and prescribed for each stage of the product life 

cycle. These have been designed to optimally guide managers' decision­

making through the various stages. "In effect, the theory evolved from a 

descriptive framework into a predictive and normative strategic management 

system. Several generalised strategic prescriptions became routinely 

associated with each stage of the product life cycle," (Bensoussan and 

Fleisher: 2003: 367). These are described and summarised in Tables 2.1 and 

2.2 below. 

Hofer (1975: 784-810), had two propositions, namely: 

i) The most fundamental variable in determining an appropriate 

strategy is the stage of the product life cycle 

ii) Major changes in business strategy are usually required during 

three stages of the product life cycle: introduction, maturity and 

decline. 

However, a problem arises as to how; a manager identifies which stage of 

the product life cycle his product is in. To do that a good method is one, 

suggested by Clifford (1965), which follows. 

• Data collection about the products behaviour over at least a period of 

3-5 years (information to include price, units sold, profit margins and 

market share) 

• Analysis of number of competitors in respect to market share. Also, 

carry out an analysis of their strategies (production increases, plant 

upgrade and product promotion) 
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• Collection of information of life cycles of similar products 

• Estimation of sales for 3-5 years from product launch 

• Estimation of total costs compared to total sales for 3-5 years after 

product launch. The estimate should be in the range of 4: 1 in the 

beginning to 7: 1 at the stage where the product reaches maturity. 

Once the specific stage in the product life cycle is identified a strategy as 

described below must be adopted (refer to Table 2.1 below). 

Table 2.1: Normative PLC Strategies 

Development Introduction Growth Maturity Decline 
Stage Stage Stage Stage Stage 

Strategic Goal Make your Acquire a Maintain your Defend "Milk" all 
product strong market market remaining 
known and market position and position from profits from 
establish a position build on it competitors product 
test period and improve 

your product 
Competition Almost not Early entry Price and Establishment Some 

there of distribution of competitive competitors 
aggressive channel environment are already 
competitors pressure withdrawing 
into the 
market 

Product Limited Introduction Improvement Price Variations 
number of of product - upgrade of decrease and models 
variations variations product not 

and models profitable 
are 
withdrawn 

Price Goal High sales to Two options: Re- Defensive Low to 
middle men High to estimation of price policy. maintain 

offset costs price policy Low enough small profit 
of product Two options to avoid price and reduce 
development are High- wars risk of 
or Low to skimming or unsold 
increase Low- inventory 
sales market 

penetration 
Promotion Creation of High Low intensity, Heavy Gradual 
Goal product intensity, reinforcement promotion to decrease, 

awareness in heavy protect shelf- minimum 
the market discounts space and intensity to 

and focus on induce brand move 
early switching inventory 
adopters. 

Distribution Exclusive and Distribution Reinforced Reinforced Withdrawal 
Goal selective through all distribution distribution from most 

distribution channels with good with good channels of 
through available supply to supply to distribution 
certain middle men middle men except those 
channels and but with low but with low used in the 
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create high margins of margins of development 
profit margins profit for profit for them stage 
for them them 

Manufacturing Test samples Job process Batch Assembly line Continuous 
process flow 

Adapted from: Avlonitis (2001) & Rowe et. al. (1986:156) 

A study conducted by Anderson and Zeithaml (1984: 1) empirically 

examined differences in strategies between the stages of the product life 

cycle, as well as differences among the determinants of high performance 

across the stages. They suggested the life cycle concept could be used in 

two ways: 

i) to assume that all products follow the life cycle and develop strategies 

to sustain sales and profits rather than allowing decline, or 

ii) incorporate information on the product position in the life cycle with 

other information such as market share and profitability. 

The findings of Anderson and Zeithaml (1984: 23-24) question the idea 

that a single set of strategies is preferable at any stage of the product life 

cycle, particularly in the growth stage. They derived the following major 

trends from a sample of 1234 industrial manufacturing organisations: 

i) Marketing strategies in the introductory stage emphasise a buyer 

focus, building on advertising and increasing purchase frequency. 

ii) In the growth stage there is a movement toward strategic 

segmentation and building efficiencies in production and marketing. 

iii) High performance strategies for the maturity stage are more 

complex than for the previous two stages. They centre on improving 

efficiency in process, reducing overall cost in marketing and 

distribution. 

iv) Very little work has been done regarding strategies in the decline 

stage. Strategy will depend on industry traits, on whether some 

segments will have enduring demand, on whether barriers impede 

exit and on the nature of the competition. 
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Table 2.2 Strategies for each of the PLC Stages 

Introduction Stage Growth Stage Maturity St~e Decline Stage 
Concentration High; few pioneers, Declining as more Increasing industry "High few players 
of competitors monopoly competition enters shakeout 
Product One Variety, brand building Battle of brands Drop out 
Product Low, if any Increasing; imitations High; increasing market Decreasing as 
differentiation and variations segmentation competitors leave 

market 
Barriers to entry High if product can Decreasing; growth Increasing as capital High capital intensity, 

b protected technology transfer intensity increases low returns 
Barriers to exit Low; little Low, but increasing High for large company Decreasing; 

investment endgame 
Price Skimming or Meet competition; price Meet competition; price Meet competition; 

penetration dealing I price cutting dealing I price cutting price dealing I price 
cutting 

Price elasticity Inelastic; few Increasingly elastic Inelastic only in Very elastic; 
of Demand customers segments bargaining power of 

buyers high 
Economies of Few; unimportant Increasing capital High High 
scale intensity 
Experience Large early gains Very high; large Decreasing magnitude Few 
curve effects ~oduction volumes 
Vertical Low Increasing High High 
integration 
Risks involved Low 
in Business 

Increasing Increasing Declining exit barriers 

Adapted from Rowe et. al.: (1986:156). 

Application of the above strategies is often difficult as the exact stages of 

the product life cycle are not easily demarcated as different products may 

behave and respond differently. They do not follow the classical product 

life cycle curve, and there are numerous product life cycle curves that 

products could follow. Some products even skip certain stages while 

others linger in one stage and move rapidly through another. 

2.3.3 The different PLC curves 

"Many studies have attempted to validate the product life cycle. Their 

success has been decidedly mixed. While the classic bell-shaped product 

life cycle discussed earlier has been validated in some industries, it is only 
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one of many different types of product life cycles," (Bensoussan: 2003: 

372). Some researchers have identified as many as a dozen different 

cycles. Professor Cox was able to identify six different shapes of the 

product life cycle graph in a research of 256 pharmaceutical products. 

The aim of the empirical part of the study is not to test or question the 

product life cycle curve, but it is necessary to provide a short description of 

the various patterns to illustrate the differentiation from the classical curve 

illustrated in Figure 2.2. 

STYLE 
S les 

Time 

FASHION 
S les 

Time 

FAD 

Time 

A style is a distinctive mode of 

expression and once a style is 

invented, it can last for generations. 

A fashion is a currently accepted or 

popular style in a given field . For 

example, jeans are a fashion in today's 

clothing. 

A fad is fashion that attracts public 

awareness, are adopted with great 

speed, peak early and decline very 

fast. 

Figure 2.4: Style, Fashion & Fad Life Cycles 

Adapted from: Kotler (1997: 349) 
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From the above it is evident that not all products follow the traditional bell­

shape as depicted in figure 2.2. Researchers have identified a number of 

alternate patterns - the growth-slumped maturity pattern, the cycle-recycle 

pattern and the scalloped pattern are discussed below. 

Sales 

Figure 2.5: Growth-slumped maturity pattern 

Late adopters buy the product for the first time and early adopters 

replacing the product sustain sales levels and prevent decline. This curve 

is often depicted by small kitchen appliances. 

Sales 

Primary Cycle Recycle 

Time 

Figure 2.6: Cycle-recycle pattern 

This shape is often associated to pharmaceutical products. An example is 

when companies aggressively promote a new drug, this results in the first 

cycle. As sales start decreasing the company gives the drug another 

promotion push and this produces the second cycle. 
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Figure 2.7: Scalloped pattern 

As illustrated in figure 2.7 above sales pass through a series of life cycles 

as new-product characteristics are discovered. An example is nylon sales, 

which showed a scalloped pattern as new uses were discovered over time. 

2.3.4 Criticism and limitations of the PLC 

In the mid 1970's the product life cycle model as described in this chapter, 

came under heavy criticism by numerous authors as mentioned in chapter 

one, namely Doyle (1976), Grantham (1997) and Midgely (1981). The 

main reasons behind this criticism are described below. 

There are many products that do not follow the classical product life cycle 

shape, as seen in 2.3.3 above. This makes the typical product life cycle 

model difficult and complex to use and needs to be adapted in almost all 

cases. 

There can be shift changes in the demand of a product along a period of 

time and this makes the distinction of the different stages very difficult. The 

duration of these shift changes are also impossible to predict. 

The product life cycle does not entirely depend on time as depicted on 

figure 2.2, the classical product life cycle graph. It also depends on other 

parameters such as management policy, company strategic decisions and 

market trends. These parameters are difficult to identify and so are not 

included in the product life cycle model. 

31 



The model also depends on a particular product. These and the criticisms 

described in chapter one provide a strong argument against the use of the 

product life cycle model. Regardless of the problems in the model as 

discussed above, a company must know how to recognise in which phase 

of the life cycle their products are in and be able to implement the relevant 

strategies. They need to make modifications to the classical product life 

cycle model if necessary. 

There are gaps in the product life cycle theory and have been documented 

by numerous authors, below are the major ones. 

The clear value of the life cycle analysis is still to be proven (Sproles, 

1981: 123). The application of the product life cycle theory for strategic 

planning across functional areas has been overlooked (Birou, Fawcett and 

Magnan, 1998:38). The product life cycle on its own is insufficiently 

uniform to provide a basis for decision-making and therefore planning 

(Ooyle, 1976:3). The product life cycle is empty of empirical generality and 

positively dangerous if used a guide for action (Grantham, 1997:7). 

Other gaps identified by the researcher were that there was lack of 

evidence of any empirical studies carried out on companies or products in 

South Africa. All research and studies found were done on large 

companies abroad. South African decision-makers need more literature on 

the product life cycle on research being done on companies operating in 

South Africa, in order for them to use the product life cycle for strategic 

decision-making more effectively. 

2.4 Background to Auto-catalysts and Johnson Matthey 

This part of the chapter will be dedicated to catalysts, their purpose and some 

background to the company, Johnson Matthey, which is the manufacturing 

concern that is being investigated in this study. 
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2.4.1 Theory on auto-catalysts 

Auto-catalysts are fitted into exhaust systems of motor vehicles and are also 

referred to as catalytic converters. They are an environmentally friendly 

product with the aim of reducing the harmful gases emitted from engines. The 

auto-catalyst is coated with special chemicals, of which precious metals such 

as platinum are a main component. A reaction occurs within the catalytic 

converter of the motor vehicle and harmful gases are converted into less 

harmful environmentally friendly gases. Figure 2.8, illustrates how the auto­

catalyst looks and functions. 

Exhaust 
gas 

from 
engine 

Figure 2.8: An Auto-catalyst 

Source: Johnson Matthey Plc. (Internet 6) 

Clean 
gas 
from 

tail-pipe 

The auto-catalyst forms part of the vehicles emission control system. Figure 

2.9, shows how it is integrated into this system. 
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Figure 2.9: Vehicle Emission Control System 

Source: Johnson Matthey Plc. (Internet 6) 

,,_ sensor 

Catalytic converters are the largest of the auto component groupings being 

exported from South Africa and now amount to $500 million/year. The growth 

of the local catalytic converter industry has been spectacular as depicted by 

figure 2.9. It has since further grown to amount to almost $1 .5 billion last year, 

2005 (Johnson Matthey (Pty) Ltd: Presentation by Or Oavid Prest). 

Figure 2.10: Auto-catalyst growth 

Source: Internet 6 
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2.4.2 Advantages of production in South Africa 

There are many reasons why the motor industry and specifically the catalytic 

converter or auto-catalyst industry has been growing at a phenomenal rate 

and is so successful in South Africa. The major reasons are discussed below. 

2.4.2.1 Motor Industry Development Programme 

This programme was introduced by the South African government in 1995 

and applies exclusively to the motor industry. It allows exporters of motor 

vehicle components or vehicles to claim a rebate duty on any components 

or vehicles that they need to import. It is basically an import duty tax 

incentive that exporters can claim to offset duties on what they import. 

This incentive programme by the South African government has resulted in 

strong growth in the South African motor industry, and the catalytic 

converter industry in particular. 

2.4.2.2 Platinum Group Metals 

South Africa produces in excess of sixty percent of the world's platinum 

group metals, including platinum, palladium and rhodium, which are the 

essential raw materials for production of auto-catalysts. Additionally, while 

South Africa's production levels are high, the country has in excess of 

eighty percent of the known reserves of these metals, which makes South 

Africa the long-term strategic supplier of these raw materials. 

2.4.2.3 Chromium 

South Africa is additionally the home to more than seventy percent of the 

world's resources of chromium, which is the essential ingredient in the 

stainless steels used to both house the catalyst and produce modern auto 
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exhausts. This resource base now produces in excess of fifty percent of 

the world's ferrochrome and has prompted the development of Columbus 

Stainless, one of the largest and most modern integrated stainless steel 

works in the world. 

Government incentives and the availability of the main raw materials 

required in the production of auto-catalysts has resulted in five of the 

world's leading producers now being situated in South Africa, one of which 

is Johnson Matthey Plc. (Internet 10) 

2.4.3 Background to Johnson Matthey 

The firm was founded in 1817 as gold assayer is now the world's leading 

manufacturer of automotive catalytic converters. The company enjoys 

approximately forty percent market share in the auto-catalyst industry. 

Internationally, the company employs around 7,500 people in thirty four 

countries across the globe (Internet 6). 

The South African operation started in 1991 with the manufacture of auto­

catalysts and has grown tenfold in the last fifteen years. It employs 

approximately 750 employees representing ten percent of the company's 

world-wide work force. It is also, the largest of Johnson Matthey's auto­

catalyst production facilities, making the South African operation a major 

player in the industry. 
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2.5 Conclusion 

This chapter had three broad sections. The first section discussed strategy, its 

benefits and risks and the strategic management model. 

The next section focussed on the product life cycle theory. Here the 

fundamentals of the product life cycle were discussed. The different strategies 

relevant to the different product life cycle stages were also examined. Then 

the criticism and limitations of the product life cycle was looked at and many 

gaps identified mainly the lack of empirical research on companies in South 

Africa. These gaps in the product life cycle convinced the researcher to 

conduct this study on the applicability of the product life cycle theory on a 

company operating in South Africa. This study is the next step in the 

development of the literature in the product life cycle theory, testing the 

product life cycle on a company in South Africa, a developing economy. 

Finally, the last section looked at auto-catalysts, the reason the business is so 

successful in South Africa and a brief background to the company, Johnson 

Matthey. 

The next chapter will be devoted to research process and approach that was 

used for this study, the research methodology for this study. 
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CHAPTER THREE - RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents the research process and approach that was used for 

this study. The research methodology will be discussed with special emphasis 

placed on data collection, questionnaire design and statistical procedures that 

will be used later to analyse the results of the questionnaire. Selecting the 

appropriate methodology is essential for the effectiveness of any research and 

particular attention must be paid to the methods used to gather information. 

3.2 Data sources 

There are basically two types of data, primary or secondary data. Data that 

has already been collected for some other purpose and could possibly be 

reanalysed to answer the present research questions are known as secondary 

data (Saunders et al., 2003). Primary data is original data collected for the 

specific purpose of answering the research questions. "Most research 

questions are answered using some combination of secondary and primary 

data" (Saunders et al., 2003). This study will also use a combination of both 

primary and secondary data although because of the limited appropriate 

secondary data available, this study relies mainly on primary data. 

3.3 Data collection methods 

The nature of research is such that it can be distinctly qualitative or 

quantitative as many authors state (Easterby-Smith et al., 2002) However, 

there are others who state that attempts to define the distinctiveness of 

qualitative research, and therefore the way in which it can be distinguished 
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from quantitative research, can be problematic (Silverman, 1993). Qualitative 

research is an unstructured, exploratory research method based on small 

samples intended to provide insight and understanding of the problem setting 

(Malhotra, 1996). Quantitative research is one that involves some numerical 

data or contains data that could be quantified to help answer the research 

question. There are now numerous computer-based analysis software 

programmes available for assisting in quantitative data analysis. The analysis 

of the quantitative data for this study is relatively straight forward and the 

spreadsheet programme Excel with is statistical functions is used. 

This study is a combination of qualitative and quantitative research. This will 

be executed by means of a questionnaire prepared using Excel forms, and 

sent out electronically. The data will be stored automatically onto a prepared 

database. No names are required in the questionnaire and the data cannot be 

traced back to individuals, thus ensuring that total anonymity and 

confidentiality of the participants are maintained throughout the research and 

data analysis process. 

The questionnaire would be tested on a supervisor and a company director to 

ensure all the questions are clear and unambiguous and that all the important 

aspects have been included in the questionnaire. The user friendliness of the 

questionnaire would also be tested and refined to ensure that it is as easy to 

use as possible. 

Various methods of collecting primary data exist. These were normally post 

mail based; telephone interviews, personal interviews (face-to-face), focus 

groups and now more recently electronic mail based self-administered 

questionnaires. 

Dillon et a/ (1993) provide a number of factors that the researcher can 

consider during selection of the best survey method. These factors are 

depicted in Table 3.1. 
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Table 3.1 Summary of the data collection methods 

Postal survey Telephone Personal 
surveX interview 

Cost Often lowest Usually in- Usually highest 
between 

Ability to probe No personal Some chance for Greatest 
contact or gathering opportunity for 
observation additional data additional probing 

Respondent Yes Perhaps, but Perhaps, but 
ability to complete usually no usually no 
at own 
convenience 
I nterview bias No chance Some, perhaps Greatest chance 

due to voice 
inflection 

Ability to decide Least Some Greatest 
who actually 
responds to the 
questions 
Time lag between Greatest Least Maybe 
soliciting and considerable if a 
receiving large area 
response involved 
Suitable types of Simple, mostly Some opportunity Greatest 
questions dichotomous for open-ended opportunity for 

(yes/no) and questions open-ended 
multiple choice questions 

Response rate Low Usually high High 

Adapted from Oillon et al.: (1993:173). 

The table does not consider an electronic questionnaire, which was the 

chosen survey method for this study, however the factors are important and 

where considered during the decision-making process. 

Versatility refers to the extent to which the survey method can handle different 

question formats and scenarios. In this study this would not be of concern as 

a set questionnaire would be formulated and there would only be one format 

sent out to whole sample. 

The quantity of data would not to be very large and therefore the chosen 

method would be suitable. 
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Sample control would also not be problematic as the electronic questionnaire 

would only be sent out to the specific sample. 

Quality of data, as seen from the table above is better without the presence of 

an interviewer as more honest and accurate responses are more prominent. 

This was one of the factors that favoured the electronic based questionnaire 

method. 

Historical response rate's for electronic based survey method was not known 

as this was a fairly new method. It was decided to continue with this method 

as the sample size was small and the questionnaire easy to answer. The 

researcher was even willing to send out the electronic questionnaire more 

than once, as this would be fairly easy to do. 

Speed on electronic questionnaires was also unknown, but the assumption 

was made that it would be very quick as all it required was a push of a button 

on the keyboard. 

Cost was also another motivating factor for choosing the electronic 

questionnaire method as it was inexpensive and this research was not being 

funded. 

Another factor that was not included in the table above is convenience to the 

candidate. An electronic based questionnaire could be answered by the 

candidate in their own spare time and in a very busy work environment, the 

electronic questionnaire method also met this criterion. 

Taking into account all of the above criteria, the electronic questionnaire 

survey method was the method that would be chosen. 
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3.4 Potential sources of errors in the research design 

Various errors can occur in the research design and will have an impact on 

the collected data and the usefulness thereof. Figure 3.1 below outlines the 

different types of errors that can affect the research design. 
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t .... SliBUrenmercr 
ftpul~~etTcr 
SaJrc:~ifg~SITlf 
rataaraysiSerrCf 

TctaI Erroc 

~se'edi:OOEm! 
~irgerrCf 
RB!:udrg €fI"Cf 
(tOOtlrg Em! 

Figure 3.1: Errors in Research design 

Adapted form: Malhotra (1996:100) 

According to Malhotra the total error over the whole research project can be 

divided into a random sampling error and a non-sampling error. The random 

sampling error occurs when the selected sample is an imperfect 

representation of the population of interest. In this research project the entire 

population formed the sample, thus eliminating the random sampling error. In 

the case of this research the population size is sufficiently small for the 
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questionnaire to be sent out to the whole population, in most other studies this 

is not possible. 

Non-sampling errors (all errors not attributed to sampling) consist of response 

errors and non-response errors. Malhotra (1996) defines a response error as 

a non-sampling error arising from respondents who do respond but give 

inaccurate answers or whose answers are misreported or incorrectly 

analysed. In the case of this research the questionnaire was an electronic 

version with a selection from options given where possible in order to 

eliminate answering errors. There would be no interviewer and the answers 

would be immediately captured and stored on an Excel spreadsheet data 

base thus eliminating reporting and recording errors. 

The other non-sampling error is the non-response error which occurs when 

some respondents included in the sample do not respond, causing the 

obtained sample to be different in size and composition from the original 

sample. According to Sudman and Blair (1999) there has been a disturbing 

trend of a steady decline in sample co-operation in the past quarter of the 

century. Unfortunately, this cannot be controlled. On the basis of the above 

trend this study will attempt the following possibilities in order to increase the 

chances of getting most of the chosen sample to respond. Firstly, the 

questionnaire is an easy, user friendly electronic format with drop down 

options for most of the answers, thus making answering the questionnaire 

very simple and fast (no more than 10 minutes). The researcher will also 

make an appeal, providing a clear account of the purpose of the questionnaire 

and resend the questionnaire to those who do not respond the first time. This 

will be done for as many times as is required to get a high enough 

response/realisation rate (> 30 %). This is also subject to time constraints as 

the more times the questionnaire is sent out the longer the whole research 

study would take. 
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3.5 Sampling 

"For some research questions it is possible to survey an entire population as it 

is of a manageable size," (Saunders et al., 2003). This is exactly the case in 

this research study; the population consists of decision makers in a catalysis 

manufacturing subsidiary in Gauteng. The total number of supervisors, 

managers and directors at this company is seventy two and is known as the 

population. 

Following the guidelines set out by Saunders et al., (2003), there are series of 

decisions to be made in order to select a suitable sampling technique. Part of 

the process is displayed below in figure 3.2 

Decide to consider sampling 

Proceed with further questions 

Figure 3.2: Selecting a sampling technique 

Adapted from Saunders et al., (2003: 171) 

YES There is no need to 
sample 

When the above process was carried out, the answer to the first question was 

a yes, and that implied that there was no need to sample. Therefore this study 

attempted to collect data from every member of the selected population and 

this is termed a census. 
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3.6 Survey method: Electronic mail questionnaire 

The self-administered questionnaire which is completed by the respondent 

was chosen for this study. The questionnaire was delivered and returned 

electronically using email.This decision was achieved only after careful 

consideration was given to the recommendations by Saunders et al. (2003), 

and the following main attributes were considered: 

i) Population's characteristics: they were computer-literate and could 

be easily contacted by email. 

ii) Confidence that the right person has responded: very high because 

of the use of email. 

iii) Likelihood of contamination or distortion of respondents answer: 

very low for on line or email based questionnaire 

iv) Financial implications: email was easily available, therefore there 

were no costs incurred. 

v) Data input: electronic questionnaire forms enabled data to be 

automatically stored onto database. 

vi) Response rate: email based questionnaire is very easy and 

inexpensive to resend and this is the most reliable solution to non­

responses, making call-backs. 

There are disadvantages to this type of questionnaire. The major limitation is 

that the there is no interviewer present to enable flexibility to improve the 

quality of information received and to probe for additional information and 

gather more information through observation. However, interviewing is very 

costly and professional interviewer's salaries are typically high (Cooper and 

Schindler, 1998) reiterates that interviewing is costly and they continue to rise. 

Therefore, the self-administered email based questionnaire method was 

chosen. 
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3.7 Questionnaire design and testing 

The research problem together with the research objectives have been 

formulated and discussed in chapter one and will be considered when 

designing the questionnaire. "The validity and reliability of the data collected 

and the response rate achieved depend, to a large extent, on the design of 

the questions, the structure 0 the questions and the rigor of the pilot testing," 

Saunders et al., (2003). The questionnaire design will be discussed in this 

section under three activities - initial considerations, construction of the 

questionnaire and the pre-testing of the questionnaire. 

The initial considerations of what information is required, who the target 

respondents are and the type of data collection method to use have been 

addressed in chapter one. The other special consideration was what 

electronic format to use to construct the questionnaire in . The researcher 

chose Microsoft Excel because it is easy to use. Therefore the initial pre­

testing questionnaire was done in Microsoft Excel (refer to Appendix A). After 

the initial pre-testing it was found that this did not satisfy all criteria. 

Important criteria for the questionnaire was that it had to be user friendly, easy 

to fill in and the data automatically stored. It was for this reason that the user 

forms from Visual Basic for Excel was used to construct the final 

questionnaire. 

The researcher attended a two day advanced Visual Basic Course at the 

Keybase Computer Training Institute in order to obtain the necessary 

computer literacy skills in order to be able to use the Visual Basic programme 

for designing the questionnaire. The programme allowed the data to be 

captured on a real time basis onto a Microsoft Excel database. This means 

that as soon as the respondent answered the questionnaire the data 

(answers) were being immediately saved onto the database. 

The construction of the questionnaire entailed extensive Visual Basic 

programming. Visual Basic Forms were developed and links to the data base 
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were created. The questionnaire was divided into three forms, which were 

three distinct sections as can be observed in the final questionnaire in 

Appendix B: 

• Section A: Introduction, qualification and screening questions. 

Brief explanation and summary of the product cycle concept. 

• Section B: Specific product life cycle questions based on the 

manufacturing concern and its products under investigation. 

• Section C: Questions on whether or not the respondent uses the 

product life cycle concept in strategic decision making or will in the 

future. 

A very brief covering letter, explaining the purpose of the survey, followed by 

instructions on how to open up and save the programme was sent on an email 

to the respective potential respondents with the questionnaire as an Excel 

attachment. The instructions were in a step-by-step easy to follow 

arrangement. The product life cycle curve formed the background and there 

was a five second delay betweens forms. The respondent had the option to 

abort the answering of the questionnaire at any time by clicking on the 'cancel' 

button on any of the pages or forms. Once the candidate completed a section 

he could click on the 'next' button to continue. Once the respondent has 

completed the entire questionnaire the programme will automatically request 

to save by means of a pop-up and all the respondent has to do is click on the 

'yes' button and the questionnaire data will then be automatically stored. 

For any research project there is a temptation to skip the pilot or pre-testing of 

the questionnaire due to time constraints. The advice from Saunders et al., 

(2003) was heeded "however pressed for time you are, do your best to give 

the questionnaire a trial run, as without a trial run, you have no way of 

knowing your questionnaire will succeed." Two respondents from two different 

categories were used for the initial pilot testing (refer to Appendix A); one was 

a company director and other a departmental supervisor. It was decided that 

this would be sufficient testing as the sample group was small and the test 

group would be sufficient to address any major variations. After the 
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suggestions and recommendations from that first round of pilot testing was 

taken into account and the final adjustments were made to the questionnaire it 

was then tested by the managing director. There were essential changes that 

were made to the questionnaire after the pilot testing and this proved that this 

type of pre-testing is necessary. The changes are discussed below. 

The testing helped establish the validity and reliability of the questionnaire and 

a preliminary analysis of the test data, ensured that the data being collected 

would indeed answer the research questions. Each completed test 

questionnaire was checked and it was found that the respondents had no 

problems understanding or answering the questions and had no problems 

with following the instructions. Refer to Appendix A for the initial pre-testing 

questionnaire and Appendix B for the final questionnaire. 

The initial questionnaire was an Excel spreadsheet that was to be printed out, 

answered and then posted back to the researcher by the respondent. The 

researcher sent this initial questionnaire out to the pilot test group and 

received no reply. This was a clear sign that too much was being asked of the 

respondents with no reward being offered. This is then when it was decided to 

go the fully electronic questionnaire route and the researcher went for training 

on Visual Basic programming to create a simpler, faster and more user 

friendly questionnaire format. The detailed programme can be found in 

Appendix C. 

Once this was done and sent out via email to the pilot test group, electronic 

feedback and a positive response was sent back. The major changes made 

were: 

• The database was behind the questionnaire forms and the respondent 

could view the previous answers that had already been saved to the 

database. An appropriate background was created, which was decided 

to be the product life cycle graph, refer to Appendix B1, and this 

blocked out the answers in the database. 
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• The explanation of the product life cycle concept was part of the email 

and made the emaillong and complicated. Therefore it was decided to 

display this information on the second form, refer to Appendix B3. 

• The Excel database and the Visual Basic programme was password 

protected to maintain the integrity of the data captured. 

The final testing stage with the managing director resulted in a smooth flowing 

questionnaire with no more changes recommended and the go ahead was 

given for the questionnaire to be sent out to the decision makers in the 

company. These are all the seventy two possible candidates and comprise of 

the six company directors, twenty four managers, ten superintendents and 

thirty one supervisors. 

3.7 Data manipulation and statistical testing 

Once the data is collected and transported in the database it becomes very 

easy to manipulate the data and run tests. The data can be very easily sorted 

into many different categories very rapidly. Statistical calculations such as 

means, averages, frequency and percentages are all done by the program at 

high-speed. One of the built in functions of Microsoft Excel was used to 

carryout a statistical t-distributed test to determine whether or not there is a 

significant difference groups. The p-value which is the probability of just 

rejecting the null hypothesis is calculated. If the p-value is less than 0.05 (or 

5%) then that signals a strong difference between the two groups, 0.05 to 0.1 

a moderate difference and greater than 0.1 signifies little or no difference. 

This was a major advantage of using electronic medium as data could be 

manipulated without much time being lost as would have been the case with a 

manual system. 
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3.8 Conclusion 

This chapter focused on the research methodology used in this study. 

Selecting the correct methodology was crucial for this study to be effective. 

Traditional data collections methods did not satisfy all the required criteria, 

especially speed and cost factors. Therefore, the self administered electronic 

questionnaire was the chosen data collection method mainly because of its 

convenience, speed and low cost. This was a very new concept and had to be 

developed by the researcher. The researcher also had to learn a new 

computer programming language in order to programme the questionnaire on 

electronic format. 

The design, development and pre-testing of this questionnaire was discussed 

in detail in this chapter. The questionnaire was initially designed in Excel and 

then pilot tested. This pre-testing proved invaluable in identifying short 

comings. After the initial pre-testing the questionnaire had to be re-designed in 

Visual Basic programming language in order to ensuring that the 

questionnaire successfully met all the required criteria. 

This approach also enabled the researcher to resend the questionnaire out 

quickly and easily in order to increase the chances of achieving the required 

response rate of >30%. This type of format had another advantage in that the 

data could be manipulated at high speed and results immediately analysed. 

The program also had built in statistical functions that made interpretation of 

the results fast and efficient. 

In the next chapter the data that was collected using this methodology with the 

electronic questionnaire will be presented and analysed. 
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CHAPTER FOUR - REPORTING OF DATA 

4.1 Introduction 

The previous chapter dealt with the research methodology and focused on 

data collection, questionnaire design and statistical procedures that will be 

used in this chapter to report on the results of the questionnaire and also to 

analyse these results. This will be done on a question-by-question basis, and 

results will be presented in tabular and graphic format. Refer to Appendix B 

for the final questionnaire. The collected data can be found in Appendix D. 

4.2 Response rate 

Table 4.1: Response rate 

Total number of candidates 

Number of respondents after first time questionnaire was sent out 

Response rate after first time as a percentage 

Number of respondents after second time questionnaire was sent 

out 

Response rate after second time as a percentage 

Number of respondents after third time questionnaire was sent out 

Response rate after third time as a percentage 

Number of respondents after fourth time questionnaire was sent out 

Total number of respondents 

Total response rate as a percentage 

Response rate per category 

Directors 

Managers 

Superintendents 

Supervisors 

The response rate is further discussed in chapter five, under the section 

heading: Limitations of this study. 
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21% 
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7 
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31 
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4.3 The representativeness, validity and reliability of results 

On the issue of the credibility of this research finding, attention has to be paid 

to validity and reliability. The results achieved in this study are only 

representative of the industry and area in which it was conducted. As the 

research design for this study of an exploratory nature the questionnaire was 

designed from literature and tested in a specific industry. Thus, the validity 

and reliability could not be proven statistically. However, the validity of the 

results was checked by determining whether the questions in the 

questionnaire used, measured the characteristics it was suppose to measure. 

4.4 Results on a question by question basis 

The results will be reported on a question by question basis, using tables, 

graphs and statistical analysis to describe the data collected. 

4.4.1 Section A 

The purpose of Section A of the questionnaire is to obtain background 

information on the respective respondents for later classification purposes. It 

also serves to establish the representative ness of the respective sample. The 

following results provide the necessary information for later cross-tabulation. 

(a) Questions 1 

The total frequency distribution is depicted in Table 4.2, and indicates that 

the majority of the respondents come from the three largest departments in 

Johnson Matthey, namely the Auto-catalyst Production, the Auto-catalyst 

Salts and Technical Support Departments. 
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Table 4.2: Classification per Department or Function 

Frequency 

Department or Function Number Percentage (%) 

Accounts 0 0 

Buy/Purchasing 1 3.13 

Finance 1 3.13 

Human Resources 2 6.25 

Information Technology 2 6.25 

Logistics 2 6.25 

Maintenance 1 3.13 

ACP Production 5 15.63 

ACS Production 7 21.88 

Sales 3 9.38 

Security 1 3.13 

Technical Support 4 12.50 

The results also show that the Departments with the actual highest number 

of managers and supervisors (ACS - Auto-catalyst Salts Plant & ACP -

Auto-catalyst Production Area) form the highest percentage of the total 

respondents (37.5%) as illustrated in Table 4.2. This also supports the 

argument that the sample is indeed representative of the total population. 

The main finding was that the largest departments or functions had 

the highest frequency. 

(b) Question 2 

The majority of the decision makers, 42% as depicted in Table 4.3, at 

Johnson Matthey had five or less employees reporting to them. However, 

23% of them had more than 50 employees reporting to them. 
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Table 4.3: Number of employees reporting to position 

Number of Frequency Percentage (%) Cumulative 

employees Percentage (%) 

0-5 13 41.94 41.94 

6-10 4 12.90 54.84 

11-15 2 6.45 61.29 

16-20 2 6.45 67.74 

21-30 2 6.45 74.19 

31-40 0 0.00 74.19 

41-50 1 3.23 77.42 

>50 7 22.58 100.00 

Total N = 31 100 -

A more detailed look into the above is illustrated in Appendix 0 results 

sorted by number reporting and shows that most of the ACP Production 

managers and supervisors have more 50 employees reporting to them and 

most of the ACS Production supervisors have less than 5 employees 

reporting to them. This demonstrates that there is inconsistency in the 

managing of the different departments in Johnson Matthey South Africa. 

The main finding is that the majority of the respondents have five or 

less employees reporting to them. The next highest frequency was 

respondents with greater than 50 employees. 

(c) Question 3 

The majority of the respondents, 45%, were managers, illustrated in Table 

4.4. Superintendents and supervisors can be combined for the purposes of 

this study as there is very little difference in their responsibilities and level. 

They form the next highest percentage of respondents, 42% in total. As 

there are very few directors in the company it is expected that form a lower 

percentage of the respondents at 13%. 
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Table 4.4: Classification according to position 

Position Respondents Percentage (%) 

Directors 4 12.9 

Managers 14 45.2 

Superintendents 3 9.7 

Supervisors 10 32.3 

The above depiction of the respondents according to position, in Table 4.4, 

gives a very definitive support to this study's claim that the sample is 

representative of the Johnson Matthey South Africa's decision-makers 

population. 

The main finding is that the majority of the respondents were 

managers. 

(d) Question 4 

The results for this question are depicted in Table 4.5 and gave an 

overwhelming 74% of the total sample having some knowledge of the 

product life cycle theory. These results are unexpected and it shows that 

the product life cycle concept is widely known. 

Table 4.5: Knowledge of the product life cycle theory 

PLC knowledge Respondents Percentage (%) 

Yes 23 74 

No 8 26 

A comprehensive look at the results reveals that only three managers and 

five supervisors answered no to the above question. This implies that the 

majority of the major decision makers at Johnson Matthey South Africa, 

had knowledge about the product life cycle concept. 
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The main finding is that the majority of the respondents have 

knowledge of the product life cycle concept. 

4.4.2 Section B 
The purpose of Section B was to determine the product life cycle's importance 

and to test the ability of the decision-makers in Johnson Matlhey South Africa 

on product life cycle phase identification and application. The following results 

provide the necessary information on product life cycle importance and 

application ability. 

(a) Question 5 

This question resurted into 9 main reasons for achieving competitive 

advantage and these reasons are shown in Table 4.6. 

Table 4.6: Factors providing Johnson Matthey South Africa with a 

competitive advantage 

Percentage Percentage 

of total of total 

Aspect Number Number (%) respondents 

(%) 

1. Advanced Technology 23 25 74 

2. Customer Service 15 16 48 

3. Adaptability & flexibility 15 16 48 

4. Quality of products 11 12 35 

5. Human resources & training 9 10 29 

6. Advanced production techniques 7 8 23 

7. Marketing & market share 6 7 19 

8. Low cost 3 3 10 

9. Innovation 3 3 10 

Total* N =92 100 -
* The total reflects more than the total sample because of multiple mentions 
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The aspect, which is regarded as most important by the respondents, in 

giving Johnson Matthey a competitive advantage is its superior and more 

advanced technology, as illustrated in Table 4.6.74% of all respondents 

chose this aspect as one of their top three aspects and it turned out to be 

25% of the total number. Table 4.6 lists all the factors from most important 

down to lest important. It is evident from Table 4.6 that the decision­

makers at Johnson Matthey South Africa can identify aspects providing the 

organisation with competitive advantage. 

The product life cycle concept as such is not mentioned as one of the 

aspects responsible for creating competitive advantage. It is summarised 

that the decision-makers (respondents) know of and apply the product life 

cycle but focused on the results of using the product life cycle and not the 

product life cycle as a means in decision-making to create an advantage. 

The main finding is that advanced technology is the major aspect 

that is responsible for Johnson Matthey South Africa's competitive 

advantage. 

(b) Question 6 

Johnson Matthey South Africa produces four main products, the flow 

through catalysts for petrol and diesel cars, heavy duty diesel catalysts 

and catalytic soot filters also used on diesel vehicles. The primary products 

at present are the flow through catalysts which form 80-90% of total sales. 

Both the petrol and diesel flow through catalysts are almost equally 

important in terms of sales. This can be verified by the latest survey by 

Pricewaterhouse Coopers and eurocarprice.com that revealed that diesel 

cars accounted for 49% of the total European car market (Internet 11). 
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The majority of the respondents (84%) placed the flow through catalysts 

for petrol engines in the mature phase of its product life cycle as depicted 

in figure 4.1. The remaining 16% placing the petrol flow through catalyst in 

the declining phase of its life cycle. 

Flow through Catalyst (Petrol) 

Figure 4.1: Flow through catalyst (Petrol) 

IiI Declining Phase 

11 Maturity Phase 

The main finding is that one of Johnson Matthey's primary products, 

the petrol flow through catalyst is in the mature phase of its product 

life cycle. 

There is much more variation to this question with 62% of the respondents 

placing the diesel flow through catalyst in the growth phase, 35% placing it 

in the mature phase and only 3% placing it in the introductory phase as 

depicted in figure 4.2. It could be deduced from the findings for this 

question that the diesel flow through catalyst was somewhere between the 

growth phase and the mature phase of its product life cycle. Alternately, it 

could be presumed that the diesel flow through is at the end of its growth 

phase and at the start of its mature phase. 
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Flow through Catalyst (Diesel) 

Figure 4.2: Flow through catalyst (Diesel) 

m Introductory Phase 

11'1 Growth Phase 

o Maturity Phase 

The main finding is that the other one of Johnson Matthey's primary 

products, the diesel flow through catalyst is towards the end of its 

growth phase of its product life cycle. 

Here the results showed that almost half (48%) placed the heavy duty 

diesel catalyst in the introductory phase and the other half (52%) placed it 

in the growth phase. The heavy duty diesel catalyst has been developed 

and sold to only one customer at present. It accounts for approximately 5% 

of total sales. Therefore, it can be presumed that this product is nearing 

the end of the introductory phase and is entering the growth phase of its 

life cycle. 

59 



Heavy Duty Diesel Catalyst 

Figure 4.3: Heavy duty diesel catalyst 

11 Introductory Phase 

11 Growth Phase 

The main finding is that the heavy duty diesel catalyst is towards the 

end of the introductory phase and entering the growth phase of its 

product life cycle. 

The majority of the respondents (68%) placed catalytic soot filters in the 

introductory phase of its product life cycle. The rest of the respondents 

(32%) placed it in the growth phase. Catalytic soot filters account for less 

than 5% of total sales and is still very new to the market. Johnson Matthey 

is still promoting the product. The catalytic soot filters are in their 

introductory phase. 

Catalytic soot filters 

Figure 4.4: Catalytic soot filters 
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The main finding is that the catalytic soot filters is in the introductory 

phase of its product life cycle. 

Summary of Question 6 results 

The results of all four parts of question six is summarised in figure 4.5, 

which illustrates the product life cycle curve and in which phase the 

various products at Johnson Matthey were placed by the respondents. 

Intro due ti.o n Growth Maturity Decline Withdrawal 

Figure 4.5: Product Life Cycle Curve 

Figure 4.5 shows where all the four Johnson Matthey products lie on the 

product life cycle curve. It shows that the company is in an excellent 

position as its products are spread over the introduction, growth and 

mature phases of the PLC. No products are in the decline or withdrawal 

stages. It also shows that as the products move through it life cycle 

towards maturity, there is always new products following behind it in the 

previous stage. 
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Other findings and implications: 

• Questions 5 and 6 revealed the ability of the decision-makers at 

Johnson Matthey to identify the product life cycle phases and 

into which phase their products fall into. 

• It also reveals their ability to identify what gives their 

organisation a competitive advantage. 

• Johnson Matthey has products well positioned along the product 

life cycle curve. 

(c) Question 7 

The results for this question were split between the growth and mature 

phases. All of the respondents in the sample placed the organisation in 

either of these two phases. 45% placed the organisation in the growth 

phase and 55% placed the organisation in the mature phase as depicted in 

figure 4.6. 

Overall Johnson Matthey South Africa 

Maturity 
Phase 
55% 

Figure 4.6: Overall organisation 

Growth 
Phase 
45% 

Johnson Matthey South Africa is still expanding its production facility with 

the installation of new production lines. However, the pace of expansion 

62 



has slowed down signifying that the organisation although still in the 

growth phase is nearing the end of this phase and will soon be entering 

the next phase of its life cycle. 

The main finding is that more than half the respondents (55%) place 

the organisation in the mature phase, while the rest (45%) place the 

organisation in the growth phase. 

4.4.3 Section C 
The purpose of Section C was to mainly focus on how, and how often decision 

makers at Johnson Matthey South Africa engage in strategic decision-making 

and planning. This section furthermore wanted to reveal the extent to which 

these decision makers use the product life cycle concept and if they would in 

future and the extent thereof. The following results provide the necessary 

information. 

(a) Question 8 

Almost half the respondents (52%) use the product life cycle concept in 

strategic decision-making and planning as depicted in Table 4.7. 

Table 4.7: Use of the product life cycle concept in strategic decision­

making and planning 

Decision making using Frequency Percentage (%) 

the PLC 

Yes 16 52 

No 15 48 

TOTAL N = 31 100 

The main finding is that more than half the respondents make use of 

the product life cycle in strategic decision-making and planning. 
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(b) Question 9 

Decision-makers at Johnson Matthey engage in strategic decision-making 

and planning on a monthly basis in 37.5% of all cases as depicted in Table 

4.8. The result in Table 4.8, also shows that the decision-makers at 

Johnson Matthey engage in strategic decision-making and planning on a 

six monthly basis or less in 62.5% of all cases and on an annually basis or 

less in 87.5% of all cases as indicated by the cumulative percentage. 

Table 4.8: Engagement in strategic decision-making and planning 

engagement 

Engagement occurrence Frequency Percentage Cumulative 

(%) Percentage (%) 

Monthly 6 37.5 37.5 

Six monthly 4 25 62.5 

Annually 4 25 87.5 

Other (more than 12 months) 2 12.5 100 

TOTAL N = 16 100 -

It can be deduced that the decision-makers at Johnson Matthey realise the 

importance of adapting to the fast pace of developments in the external 

environment as described in the theory. 

The main finding is that the majority of respondents engage in 

strategic decision-making and planning on an annual basis or less 

frequently (87.5% of sample). 
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(c) Question 10 

The extent of influence by the product life cycle concept on strategic 

decision-making and planning is illustrated in Table 4.9. 

Table 4.9: Influence of the product life cycle concept on decision­

making and planning for the total sample 

Extent of Frequency Percentage (%) Cumulative 

Influence Percentage (%) 

1 14 45 45 

2 3 10 55 

3 9 29 84 

4 4 13 97 

5 1 3 100 

TOTAL N = 31 100 -

Mean from the total sample = 2.19 

From Table 4.9 it can be seen that 45% of the respondents indicated a 

very low influence of the product life cycle concept on strategic decision­

making and planning. 

The strategic decision-making and planning at Johnson Matthey is to a low 

extent influenced by the product life cycle concept as indicated by a low 

mean score of 2.19 for the total sample as reported in Table 4.9. However, 

a high percentage (45%) of the decision-makers indicated an average (a 

scale value of 3) to above average extent of influence by the product life 

cycle on strategic decision-making and planning. This 45% is calculated by 
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finding the cumulative percentage of those respondents that answered 3 or 

higher to the question. 

The main finding is that 45% of respondents indicated that the 

product life cycle concept influences strategic decision-making and 

planning from an average to an above average extent. The majority of 

the respondents, however, indicated that it influence was low to a 

very low extent. 

(d) Question 11 

The likelihood that decision-makers in the organisation will continue or 

start using the product life cycle concept for strategic decision-making and 

planning is an important indicator of the utilisation potential and value of 

the product life cycle concept. Table 4.10 and Table 4.11 will provide an 

indication of the likelihood that decision-makers at Johnson Matthey in the 

sample will continue or start using the product life cycle in future for 

general management and strategic decision-making purposes 

respectively. 
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Table 4.10: Significance test of the likelihood of continuing or 

starting to use the product life cycle concept for general 

management decision-making 

Extent of Frequency Percentage Cumulative Cumulative 

Influence (%) Frequency Percentage 

(%) 

1 4 13 4 13 

2 10 32 14 45 

3 8 26 22 71 

4 7 23 29 94 

5 2 6 31 100 

TOTAL N = 31 100 - -

I Mean from the total sample = 2.77 

The mean value of 2.77 indicates an average (2.77 is approximately equal 

to a scale value of 3) likelihood of continuing or starting to use the product 

life cycle for general management decision-making. 

A majority of 55% of the decision-makers in the sample indicated an 

average to very high likelihood (scale value of 3 - 5) of continued or 

starting to use the product life cycle for general decision-making in future 

as depicted in Table 4.10. (55% = 26% + 23% + 6%). 

The result provides a positive indication that the product life cycle 

concept has a usage potential among decision-makers at Johnson 

Mattheyfor general management purposes in future. 

Table 4.11 illustrates the likelihood of continuing or starting to use of the 

product life cycle concept for strategic decision-making purposes in future. 
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A majority of 74% of the decision-makers in the sample indicated an 

average to very high likelihood (scale value of 3 - 5) of continuing or 

starting to use the product life cycle for strategic decision-making in future 

as depicted in Table 4.11. (55% = 29% + 29% + 16%). Thisalso confirmed 

by the above average mean score of 3.23. 

The result provides a positive indication that the product life cycle 

concept has a usage potential among decision-makers at Johnson 

Matthey for strategic decision-making purposes in future. 

Table 4.11: Significance test of the likelihood of continuing or 

starting to use the product life cycle concept for strategic decision­

making 

Extent of Frequency Percentage Cumulative Cumulative 

Influence (%) Frequency Percentage 

(%) 

1 4 13 4 13 

2 4 13 8 26 

3 9 29 17 55 

4 9 29 26 84 

5 5 16 31 100 

TOTAL N = 31 100 - -

I Mean from the total sample = 3.23 I 

It can be deduced from Tables 4.11 and 4.12 there is not a large difference 

between the mean scores of the likelihood of continued or starting to use 

the product life cycle for general management and for strategic decision­

making purposes in future. Table 4.13 will however reveal whether the 

differences in the mean scores are significant or not. 
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Table 4.12: Significance test of the likelihood of continuing or 

starting to use the product life cycle concept for general 

management and strategic decision-making 

Likelihood of using or starting to use Frequency Mean p-value 

the PLC for ..... 

General management decision-making 31 2.77 

Strategic decision-making 31 3.23 

The difference between the mean values is small. The t-distributed test 

statistic to determine differences between paired samples was used and 

0.327 

a p-value of 0,327 resulted from the calculation, (Albright et. aI, 2003: 

479-546). Special functions in excel were used for the calculations, as 

explained in the research methodology chapter of this study. If the decision 

rules that a p-value less than 0.05 signals a strong difference and a p­

value of between 0.05 to 0.1 signals a moderate difference, and a p-value 

of greater than 0.1 signifies little to no difference, (Albright et. aI, 2003: 

485). Then the p-value of 0.327 indicates that the difference in mean 

values is not significant. 

The main finding is that there is no significant difference between 

general management and strategic decision-making with regard to 

the likelihood of continuing or starting to us the product life cycle in 

future. 
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Forty two percent of the respondents opted to answer this question. This 

opened questioned revealed some very important findings. Listed below is 

summary of those findings from the results to this question. 

Main findings to Question 12 

• Product Life cycle theory is more applicable to higher management 

involved in strategic decision making. On lower managerial level 

and day to day decision making PLC is not always that easy to 

apply. 

• The product life cycle is/would only be used at Johnson Matthey 

South Africa for decisions with respect to product obsolescence as 

the major decisions with regard to PLC would be made in Europe. 

• The current life cycle of Johnson Matthey's existing products is 

highly dependent upon the availability of oil at an economic price in 

conjunction with the development of alternative fuels. 

• If there was a better vision of the PLC at a departmental level, it 

would make decisions regarding CAPEX, plant upgrade and 

budgeting a lot more accurate and easier. 

• Therefore, PLC is used and required for the products (the prod~cts 

required are done upstream) manufactured, but not as much for the 

process. It can to some extent be used for continuous improvement 

to the process in identifying where our systems have reached 

maturity and are in need for an upgrade. 

• From a human resource viewpoint, the product life cycle is 

particularly relevant when evaluating current and future initiatives 

such as training and development, payroll processing etc. 

• PLC is a general outline. There should be intermittent phases 

added such that there is greater flexibility in decision making as well 

as getting products through its life cycle. 
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• More effective use of the PLC theory could help Johnson Matthey 

better utilise it's resources and it would focus on the growing 

products instead of wasting resources on products in the decline 

stage. 

• Most decisions based on the PLC concept is made at a higher level 

in the organisation 

The main findings here are that the product life cycle is more applicable to 

higher level decision-makers and that practical application is very difficult 

at operational or plant level of an organisation. 

4.5 The Major Findings 

The results obtained in this study were analysed and yielded the following 

major findings which are representative of a catalyst manufacturing plant in 

South Africa. 

The following major findings are reported: 

The largest departments or functions had the highest frequency rates as 

depicted on Table 4.2, p. 53. The frequency pattern indicates that the 

respondents are representative of the total candidates. The majority of the 

respondents have five or less employees reporting to them. The next 

highest frequency was respondents with greater than 50 employees 

reporting to them and this is depicted on Table 4.3, p. 54. The majority 

(45.2%) of the respondents were managers and is depicted on Table 4.4, 

p. 55, which was collated from data to response to question three on the 

questionnaire. The majority of the respondents (74%) claim to have some 

knowledge of the product life cycle concept [refer to Question 4 - Table 

4.5, p.55]. 

Tabulating the data obtained from question 5 of the questionnaire, 

showed that advanced technology is the main factor that is responsible for 

Johnson Matthey South Africa's competitive advantage [refer to Table 4.6, 

p.56]. Question 6 of the questionnaire probed into the life cycle of the 
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specific products at Johnson Matthey. From the results it can be seen that 

petrol flow through catalyst is in the mature phase of its product life cycle 

as 84% of the respondents placed it in that phase [refer to Figure 4.1, p. 

58]. Diesel flow through catalyst is towards the end of its growth phase of 

its product life cycle with 62% of the respondents placing it in this phase; 

however 35% of the respondents did place it in the mature phase as 

depicted in Figure 4.2, p. 59. Heavy duty diesel catalyst is towards the end 

of the introductory phase and now entering the growth phase of its product 

life cycle [refers to figure 4.3, p. 60]. Due to this transition most 

respondents would have found it difficult to place this product, therefore 

the figure shows 48% placing it in the introductory phase and 52% placing 

this product in the growth phase of it life cycle. The most recent product, 

the catalytic soot filters, is in the introductory phase of its product life cycle. 

The majority of the respondents, 68%, placed it in this phase [refer to 

Figure 4.4, p. 60]. The results of question 6 of the questionnaire prove that 

the decision-makers at Johnson Matthey are able to identify the product 

life cycle phases and into which phase their products fall into and are also 

able to identify what gives their organisation a competitive advantage. 

More than half the respondents (55%) place the organisation in the mature 

phase, while the rest (45%) place the organisation in the growth phase, 

this is according to the results of question 7 [refer to figure 4.6, p. 62]. 

Moving onto section C of the questionnaire it is found that slightly more 

than half the respondents (52%) make use of the product life cycle in 

strategic decision-making and planning [shown on Table 4.7, p. 63]. The 

majority of the respondents (37.5%) state that they engage in strategic 

decision-making and planning on monthly basis. Cumulatively, 87.5% of 

the respondents claim to engage in strategic decision making on an 

annual, six monthly or monthly basis [refer to Table 4.8, p. 64]. 

For question 10 of the questionnaire, 45% of respondents indicated that 

the product life cycle concept influences strategic decision-making and 

planning from an average to an above average extent. The majority of the 

respondents, the remaining 55% however, indicated that its influence was 

low to a very low extent [refer to Table 4.9, p. 65]. 
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For question 11, a majority of 74% of the decision-makers in the sample 

indicated an average to very high likelihood (scale value of 3 - 5) of 

continuing or starting to use the product life cycle for strategic decision­

making in future [refer to Table 4.10, p.67]. Also, the results depicted on 

Table 4.11, p. 68, provide a positive indication that the product life cycle 

concept has a usage potential among decision-makers at Johnson 

Matthey for general management and strategic decision-making purposes 

in future. The t-distributed test carried out on the results of the last part of 

question 11 showed that there is no significant dtfference between general 

management and strategic decision-making with regard to the likelihood of 

continuing or starting to use the product life cycle in future. 

Lastly, a synopsis of the results of question 12 of the questionnaire is that 

the product life cycle is more applicable to higher level decision-makers. 

The existing product life cycle model is inadequate and needs to be 

expanded. Practical application of the product life cycle model is difficult. 

However, the product life cycle concept can be applied in many facets of 

the organisation and assist in strategic decision making. 
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4.6 Conclusion 

This chapter provided results on a question-by-question basis for the total 

sample of decision-makers at the auto-catalyst manufacturing facility in 

Gauteng, South Africa. These results were first analysed, then interpreted and 

the major findings were reported. 

The electronic format, with the database made data manipulation quick and 

easy. Tables could be set up and data exported directly from the database 

and put in a presentable form very rapidly and ready for analysis. 

The results showed that there is a general awareness of the product life cycle 

theory and that the respondents can place their products in the correct 

phases. However the data does not show conclusion evidence that the 

product life is used in strategic decision-making. A~most ha~f the respondents 

indicated that they do use the product life cycle while the other half indicated 

that they do not use the product life cycle model in decision-making. The 

results also indicated that the product life cycle is more applicable to very high 

level decision makers, implying a level similar to that of the board of directors 

of Johnson Matthey. At this level the product life cycle can be used to assist in 

strategic decision-making. Practical application at plant level is difficult and the 

product life would have to be expanded in order to be effective at this lower 

level. 

In the next chapter these results will be interpreted, various propositions 

evaluated and the major findings reported. The chapter will conclude with a 

discussion on the limitations of this study and recommendations for future 

research on the product life cycle theory. 
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CHAPTER FIVE - RECOMMEDATIONS AND CONCLUSIONS 

5.1 Introduction 

In the previous chapter the research results were presented. This final chapter 

is dedicated to the analysis, interpretation and explanation of the results. It will 

also focus on the main conclusions, recommendations for future research and 

the limitations of this exploratory study. Conclusions will be drawn on the use 

and application of the product life cycle concept as an instrument for strategic 

decision-making. 

5.2 Research propositions 

The research propositions as formulated in chapter one will be discussed and 

evidence from the research results and main research findings would be used 

to support or nullify those propositions. This study will attempt to, as far 

possible, use more than one result to draw on a conclusion. 

5.2.1 Proposition 1 

Proposition 1 was tested by questions 8, 9 and 11. It can be concluded that 

the findings cannot support proposition 1. 

The support from the empirical results on this proposition should be viewed 

against the results of thirty one decision-makers, making up the sample, on 

their application and use of the product life cycle concept. 

(1) More than half the decision-makers (52%), use the product life cycle 

concept in strategic decision-making and planning [refer to Major 

Findings 4.5, p. 72]. 
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(2) The majority of the decision makers indicated that the product life 

cycle concept had a low to very low influence on their strategic 

decision-making and planning [refer to major findings 4.5, p. 72]. 

(3) However, 45% of the decision makers indicated that the product life 

cycle concept had an average to very high influence on their strategic 

decision-making and planning [refer to major findings 4.5, p. 72]. 

(4) A majority of 74% of the decision-makers in the sample indicated an 

average to very high likelihood (scale value of 3 - 5) of continuing or 

starting to use the product life cycle for strategic decision-making in 

future [refer to major findings 4.5, p. 73]. 

If the results above are collectively viewed then this proposition cannot 

conclusively be supported or not supported due to mixed results. 

5.2.2 Proposition 2 

Proposition 2 can be supported by the results from questions 6. 

(1) Petrol flow through catalyst is in the mature phase of its product life 

cycle [refer to major findings 4.5, p. 72]. 

(2) Diesel flow through catalyst is towards the end of its growth phase of its 

product life cycle [refer to major findings 4.5, p. 72]. 

(3) Heavy duty diesel catalyst is towards the end of the introductory phase 

and entering the growth phase of its product life cycle [refer to major 

findings 4.5, p. 72]. 

(4) Catalytic soot filters is in the introductory phase of its product life cycle 

[refer to major findings 4.5, p. 72]. 

(5) More than half the respondents (55%) place the organisation in the 

mature phase; while the rest (45%) place the organisation in the growth 

phase [refer to major findings 4.5, p. 72]. 
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(6) The decision-makers at Johnson Matthey are able to identify the 

product life cycle phases and into which phase their products fall into 

and are also able to identify what gives their organisation a competitive 

advantage [refer to major findings 4.5, p. 72]. 

The overall results support proposition 2. 

5.2.3 Proposition 3 

Proposition 3 can be supported by the results from questions 8, 10, 11 & 12. 

(1) More than half the respondents make use of the product life cycle in 

strategic decision-making and planning [refer to major findings 4.5, p. 

72]. 

(2) The majority of the respondents engage in strategic decision-making 

and planning on an annual basis or less frequently (87.5% of sample) 

[refer to major findings 4.5, p. 72]. 

(3) 45% of respondents indicated that the product life cycle concept 

influences strategic decision-making and planning from an average to 

an above average extent. The majority of the respondents, however, 

indicated that it influence was low to a very low extent [refer to major 

findings 4.5, p. 73]. 

(4) The results provide a positive indication that the product life cycle 

concept has a usage potential among decision-makers at Johnson 

Matthey for general management and strategic decision-making 

purposes in future [refer to major findings 4.5, p. 73}. 

(5) The product life cycle concept can be applied in many facets of the 

organisation and assist in strategic decision making [refer to major 

findings 4.5, p. 73]. 

A holistic view of the results is sufficiently convincing in support of proposition 

3. 
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5.2.4 Proposition 4 

Proposition 4 can be supported by the results of question 11. 

(1) A majority of 74% of the decision-makers in the sample indicated an 

average to very high likelihood (scale value of 3 - 5) of continuing or 

starting to use the product life cycle for strategic decision-making in 

future [refer to major findings 4.5, p. 73]. 

(2) The results provide a positive indication that the product life cycle 

concept has a usage potential among decision-makers at Johnson 

Matthey for general management and strategic decision-making 

purposes in future [refer to major findings 4.5, p. 73]. 

The results support proposition 4. 

5.2.5 Proposition 5 

Proposition 5 cannot be supported in view of question 11 results. 

(1) There is no significant difference between general management and 

strategic decision-making with regard to the likelihood of continuing 

or starting to use the product life cycle in future [refer to question 

11, p. 66]. 

This result does not support proposition 5, that the use of the product life cycle 

is higher for strategic decision-making than for general management 

purposes. 
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5.3 Main conclusions and implications 

The conclusions and implications are based on the results provided in this 

study and the major findings listed at the beginning of this chapter and cannot 

be generalised beyond the circumstances and conditions in which they 

occurred. The results are only representative of a catalyst manufacturing 

facility in South Africa. 

It is furthermore important to iterate that the objectives of this study did not 

include the questioning of the product life cycle's s-shape and or bell shape 

curves. 

The main purpose of this study was to investigate the use and application of 

the product life cycle concept as a strategic decision-making instrument. The 

main findings set out to clarify the results of this study. 

(a) Major finding 1 

The product life cycle concept theory has application potential as 

a strategic tool and there is high likelihood for its use as a 

decision-making instrument in future. 

When the product life cycle concept is applied by decision-makers at a 

catalyst manufacturing facility in Gauteng, South Africa, it seems that the 

concept has great application potential and incidence rate of use as a 

decision-making instrument. 

• More than half the respondents make use of the product life cycle in 

strategic decision-making and planning as discussed under the 

major findings 4.5, p. 73. 

• The majority of the respondents engage in strategic decision­

making and planning on an annual basis or less frequently (87.5% 

of sample) as listed in major findings 4.5, p. 72. 
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• A majority of 74% of the decision-makers in the sample indicated an 

average to very high likelihood (scale value of 3 - 5) of continuing 

or starting to use the product life cycle for strategic decision-making 

in future as listed in major findings 4.5, p. 73. 

• The results provide a positive indication that the product life cycle 

concept has a usage potential among decision-makers at Johnson 

Matthey for general management and strategic decision-making 

purposes in future as listed in major findings 4.5, p. 73. 

• More effective use of the PLC theory could help with better 

utilisation of resources and enable Johnson Matthey to focus on the 

growing products instead of wasting resources on products in the 

decline stage as listed in the main findings to question 12, in 

chapter four, p.70-71. 

The main conclusion is that the decision-makers at a catalyst manufacturing 

facility in Gauteng, South Africa do realise the application value of the product 

life cycle concept. 

The implication from major finding 5.2(12) is that the other half of the decision­

makers of this organisation should be made aware of the product life cycle 

and its potential for strategic decision-making as reported by the findings. 

(b) Major finding 2 

The decision-makers in the sample tended to display a good 

knowledge of product life cycle concept, displayed by their ability 

to place their products into the different stages. 

The main finding is that decision-makers at a catalyst manufacturing facility in 

Gauteng, South Africa were able to place their products into the correct stage 

in its product life cycle, thus displaying a good understanding of the concept. 
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• The majority of the respondents have knowledge of the product life 

cycle concept as listed in major findings 4.5, p.71. 

• Petrol flow through catalyst is in the mature phase of its product life 

cycle as listed in major findings 4.5, p. 72. 

• Diesel flow through catalyst is towards the end of its growth phase 

of its product life cycle as listed in major findings 4.5, p. 72. 

• Heavy duty diesel catalyst is towards the end of the introductory 

phase and entering the growth phase of its product life cycle as 

listed in major findings 4.5, p. 72. 

• Catalytic soot filters is in the introductory phase of its product life 

cycle as listed in major findings 4.5, p. 72. 

• The decision-makers at Johnson Matthey are able to identify the 

product life cycle phases and into which phase their products fall 

into and are also able to identify what gives their organisation a 

competitive advantage as listed in the major findings 5.2, p. 72. 

The implication is that due to nature of their products, catalyst manufacturers 

should know where their product is on its product life cycle. As their products 

are of high technology and they could become less competitive in the future if 

they do not have any products in the development and introduction stages. 
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(c) Major finding 3 

There are still many unanswered questions and doubt about the 

product life cycle concept as a decision-making instrument 

The theory indicates that the product life cycle has recently become a 

dominant element of strategy theory. There are however, many unanswered 

questions and criticism about the practical application of the product life cycle 

as a strategic decision-making instrument. The following criticisms listed in 

chapter one is still pertinent: 

• There is still no evidence in this study of the effectiveness of the 

of the product life cycle as an instrument to predict strategy. 

• It is still difficult for decision-makers to determine in which stage 

of the product life cycle a product or service is. 

The following are from the main findings from chapter five: 

• Practical application of the product life cycle model is difficult as 

listed in the main findings to question 12, p. 70-71. 

• The product life cycle theory provides a general outline of a 

products position and suggestion possible generic strategies. It 

should be used in conjunction with other models for strategic 

decision making. 

The implications is that more experiential evidence is still needed to address 

some of the criticisms and to provide further conclusive justification on the 

value and use of the product life cycle theory as a strategic decision-making 

instrument. This study did address certain criticisms in terms of the South 

African environment which is lacking in the theory of the product life cycle 

concept. 
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5.4 Limitations 

This dissertation is the result of an exploratory investigation into application 

and use of the product life cycle asa decision-making instrument in an auto­

catalyst manufacturing plant, (a subsidiary of a multinational corporation), in 

Gauteng, South Africa. Specific limitations originated in the literature review 

and during the experiential part of the study. 

The major limitation of this study is that it only focused on a single auto­

catalyst manufacturing plant in South Africa, in order to test and validate the 

findings of this research, similar research should be carried out on other auto­

catalyst manufacturing plants in South Africa, and to be further extended to 

other sites around the world. 

5.4.1 Response rate 

The response rate to the questionnaire was much lower than anticipated and 

could have affected the validity of the results. The reason for the overall 

response rate of 43 % even after four requests to answer the questionnaire is 

one or a combination of the following: 

• That the de~ision makers have no knowledge and do not apply the 

product life cycle concept. 

• They do not have the time available to answer the questionnaire. 

• They do not feel that will benefit in any way from answering the 

questionnaire. 

Lower response rates are being realised in recent years as questionnaires are 

viewed as a waste of time if there are no incentives. 

All the questionnaires received were completely answered and all of the thirty 

one answered questionnaires were taken into account in the statistical 

analysis. 
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Due to the questionnaire taking approximately five to ten minutes to answer, a 

fair assumption is that not having time to answer the quesUonnake may not 

have been the main reason for the poor response rate. If the assumpbon is 

made that the reason why those respondents did not answer the 

questionnaire was due to them not knowing nor applying the product life cycle 

concept then the response would show that -57% of the employees who 

enact strategy in this company have no knowledge of what the product life 

cycle concept is. 

Eight out of the thirty one respondents that answered the questionnaire stated 

that they did not know what the product life cycle theory was. If the 

assumption above is correct that would mean that a very large number, 

approximately 68% of the total number of employees who enact strategy in 

the company have no knowledge of the product life cycle theory. 

The response rate would have been much lower had the researcher used the 

traditional questionnaire format. The electronic questionnaire format sent out 

bye-mail allowed the researcher to send out the questionnaire more than one 

time. This type of questionnaire was efficient and cost effective. The 

respondents also could answer the questionnaire in their own time and the 

answers were captured directly into a database, and it was not necessary to 

send back the completed questionnaires. 

5.4.2 Limitations in the literature 

Based on the literature used the following limitations have been formulated : 

• The aim of the literature search was to include all relevant literature on 

the topic. It is possible that some important research on the application 

of the product life cycle may not have been completed or may have 

been done but not yet documented and therefore excluded. 

• There is limited literature available on the application of the product life 

cycle concept in manufacturing concerns. 
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• Due to the limited timeframe and resources for this study, the 

researcher may not have found all existing literature on the product life 

cycle theory. 

• Better records need to be kept and made available which demonstrate 

the application of the product life cycle concept in South African 

organisations. 

5.4.3 Limitations in the research study 
Based on the experiential research and the reporting of the results, the 

following limitations have been identified: 

• The major limitation in this study is the lack of understanding about 

strategy by most of the respondents. This had not been anticipated by 

the researcher and only later emerged as this exploratory study 

proceeded. The management team of this South African operation (a 

subsidiary of a multinational corporation) merely enact strategy that is 

devised and passed down from the main board of directors. Therefore, 

the respondents to this study are not involved in strategic decision 

making; their responsibility is to ensure that the prescribed strategy is 

executed. This study has shown that the relationship between 

multinational corporations and their foreign manufacturing plants needs 

to be re-defined to show clarity of responsibilities in respect to strategy 

and strategic direction of the business. 

• The nature of the questionnaire did not allow for statistical proof on its 

validity and reliability in the experiential part of this study. 

• The study was limited to only one auto-catalyst manufacturing facility in 

South Africa. There are many similar organisations in South Africa and 

internationally, but due to the time constraints this study could not be 

expanded to include these other organisations. 
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• The questionnaire was on electronic format, and therefore had to be 

made simple as there was no interviewer to clarify answers. It also had 

to be short in order to get a good response rate, and therefore multiple 

questions on a single aspect were not used . 

• The major limitation of this study is that, although the sample was 

representative, a higher response rate would have given more 

conclusive results. The response rate was lower than expected. 

5.5 Further Research 

The recommendations are based on the experiential results obtained from this 

research study. The following recommendations for possible future research 

on the application and use of the product life cycle concept was formulated: 

• Research studies using the same methodology as this study should be 

carried out on other auto-catalyst manufacturing concerns in South 

Africa, to draw possible comparisons and to provide better clarity on 

the practical application of the product life cycle. 

• Research is needed on the use and applicability of the product life 

cycle concept in South Africa. 

• A replication study should be carried out in other third world countries, 

such as the SADC region, Latin America and Eastern Europe, as well 

as in other first world countries. Comparisons can be drawn from these 

studies. 

• Current literature should be broadened through more research to assist 

South African decision-makers to accurately identify in which stage of 

the product life cycle their products are. 
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• The current product life cycle theory literature in textbooks is being 

updated and kept relevant by studies such as this research study and 

needs to include experiential proof on the strategic value of the product 

life concept as provided in this study. 

• The literature on the product life cycle theory should be treated with 

greater responsibility in strategy curricula to illustrate whether it can be 

applied successfully in practice. 

5.6 Conclusion 

This, the final chapter, started of with a summary of the main findings based 

on the reported results. Then the various propositions were evaluated against 

the observed results from the previous chapter. This then led onto the major 

findings of this study. 

The chapter ended with the limitations of this study and recommendations for 

future research. 

This study has tested the applicability of the product life cycle in the South 

African context, on a high technology product. It has provided experiential 

evidence on the practical application of the product life cycle. It has also 

explored the use of the product life cycle in strategic decision-making. Thus, it 

can be concluded that a comprehensive exploration of the problem statement, 

as described in chapter one, was undertaken. 

The objectives of this study were also clearly defined in chapter one. The 

primary objective of this exploratory research study was to investigate the 

product life cycle concept as an instrument for strategic decision-making and 

planning among decision-makers in an auto-catalyst manufacturing facility in 

Gauteng, South Africa. This objective was met although the results were not 

conclusive on whether or not the decision-makers studied, use the product life 

cycle for strategic decision-making and planning. 
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This study showed that the decision makers surveyed can evidently identify in 

which phase of the product life cycle their products fall into. They also 

displayed a good knowledge of the product life cycle theory and its different 

stages. This study also showed that the product life cycle has high usage 

potential as a decision-making tool. Thus, three out of the five secondary 

objectives were fully addressed. 

The primary objective and most of the secondary objectives were met and it 

can therefore be concluded that the results of this study added value to the 

body of knowledge on strategy theory in general and in particular the product 

life cycle concept theory. 

88 



REFERENCES 

1. Albright S.C, Winston W & Zappe C.J, 2003. Data Analysis & Decision 

Making. 2nd Edition. USA: Brooks/Cole - Thomson. 

2. Anderson C.R, Zeithaml C.P. 1984. "Stage of the Product Life Cycle, 

Business Strategy, and Business Performance," The Academy of 

Management Journal, Vol. 27, No. 1 (March edition), pp. 1-24 

3. Avlonitis G.2001, "Strategic Industrial Marketing," Stanoulis 

4 . Bensoussan B.E, Fleisher C.S, "Strategic and Competitive Analysis: 

Methods and Techniques for Analysing Business Competition," 2003, 

Prentice Hall, New Jersey. 

5. Birou L.M, Fawcett SE & Magnan, 1998. The product life cycle: a tool 

for functional strategic alignment. International Journal of Purchasing 

and Materials Management, 34: 37-48 

6. Clifford D. 1969. "Managing the Product Life Cycle," European 

Business Journal; July Issue. 

7. Cooper D.R, Schindler P.S. 1998. "Business Research Methods," 

Boston, McGraw-Hill. 

8. Cox W.E, 1967. "Product Life Cycles as Marketing Models," The 

Journal of Business, October: 375-384. 

9. Cunningham, M.T. 1969. The application of the productlife cycles to 

corporate strategy: some research findings, British Journal of 

Marketing; Vol.3 Issue 1, 13-32. 

10. Dhalla N.K, Yupesh S, 1976. Forget the product life cycle concept. 

Harvard Business Review, January-February: 102-110. 

11. Dillon W.R, Madden T.J & Firtle N.H, 1993. The Essentials of 

Marketing Research. Homewood, Ill , Richard & Irwin. 

12. Doyle P, 1976. The realities of the product life cycle. Quarterly Review 

of Marketing, 16: 1-6. 

13. Easterby-Smith MPV, Thorpe Rand Lowe A, 2002, Management 

Research: An Introduction, Sage, London. 

14. Ghauri P, Gronhaug K, "Research Methods in Business Studies," 2002, 

2
nd 

Edition, Prentice Hall, England. 

89 



15. Grantham L.S, 1997. The validity of the product life cycle in the high­

tech industry. Marketing Intelligence and Planning, 15(1): 4-10. 

16. Hitt A.M, Ireland D.R and Hoskisson E.R, "Strategic Management­

Competitiveness and Globilisation," 2003, 5th Edition, Thompson 

South-Western, USA. 

17. Hofer C.W. 1975, "Toward a contingency theory of business strategy," 

Academy of Management Journal, Vol.18 No.4, pp. 784-810. 

18. Jeffery L. K. 1995. The Product Life Cycle Theory and Product Line 

Management: The Case of Mobile Phones. 

19. Johnson G, Scholes K. 2002. Exploring Corporate Strategy, Text & 

Cases, 6th edition, Prentice Hall. 

20. Komninos, I. 2002. Product Life Cycle Management. Urban and 

Regional Innovation Research Unit, Faculty of Engineering, Aristotle 

University of Thessaloniki, Available online at: www.urenio.org. 

21. Kotler P, 2000. Marketing Management - Analysis, Planning, 

Implementation and Control. The Millennium Edition. USA: Prentice 

Hall. 

22. Levitt T, 1963. Exploit the life cycle. Harvard Business Review, Nov­

Dec: 93 

23. Malhotra N.K, 1996, Marketing Research : An Applied Orientation. 2nd 

Edition. New Jersey, Prentice Hall. 

24. Mercer D. 1993. A two-decade test of the product life cycle theory. 

British Journal of Management 4(4), December: 269-274. 

25. Midgley D.F, 1981. Toward a Theory of the Product Life Cycle: Some 

Testable Propositions. Management Journal, (45): 109-115. 

26. Norman D, 1998. The life cycle of a Technology: Why is it so difficult for 

large companies to innovate, on-line: www.jnd.org 

27. Pearce J.A, Robinson R.B, "Strategic Management," 2003, 8th Edition, 

McGraw-Hill, New York. 

28. Rowe A, Mason R & Dickel K, 1986. "Strategic Management," (156). 

Reading, M.A: Addison-Wesley. 

29. Saunders M, Lewis P, Thornhill A, 2003, "Research Methods for 

Business Students," 3rd Edition, Prentice Hall, Italy. 

90 



30. Silverman 0, 1993. "Qualitative Research: Theory, Methods and 

Practice," Sage Publications, London. 

31. Smith W.C. 1980. Product life-cycle strategy: How to stay on the 

growth curve. USA: Management Review; Vol. 69 Issue 1, 6-10. 

32. Sproles G.B, 1981. Analysing Fashion Life Cycles: Principles and 

Perspectives. Journal of Marketing, (45): 116-124. 

33. Sudman S & Blair E, 1999. Sampling in the twenty-first century. Journal 

of the Academy of Marketing Science, 27(2): 269-277. 

34. Thorelli H.B, Burnett S.C, 1981 . The nature of the PLC for industrial 

goods businesses. Journal of Marketing, (45): 97-108. 

35.Van derWaltA, Strydom W.J, Marx Sand Jooste C.J, 1993. Marketing 

Strategy. 3rd Edition. South Africa: Juta. 

36. Walker O.C, Boyd H.W and Larreche J.C, 1999. Marketing Strategy. 3
rd 

Edition. McGraw-H ill , USA. 

Internet References 

Internet 1: www.accessnorthga.com. viewed 29 July 2006. 

Internet 2: www .. genesisstrategies.com. viewed 30 July 2006. 

Internet 3: www.jnd.org, viewed 5 August 2006. 

Internet 4: www.learn.co.uk, viewed 5 August 2006. 

Internet 5: www.marketinginc.com. viewed 12 August 2006. 

Internet 6: www.matthey.com. viewed 13 August 2006. 

Internet 7: www.questteam.com. viewed 20 August 2006. 

Internet 8: www.washington.edu/krumme/systems/pcycle.html. viewed 

26 August 2006. 

Internet 9: www.home.att.neU-nickols/strategy_definition.htm, viewed 

27 August 2006. 

Internet 10: www.saautoemissions.co.za/pages/products/body_prods.html. 

viewed 3 September 2006. 

Internet 11: www.greencarcongress.com/2006/01/dieseLauto_sal.html. 

viewed 3 September 2006. 

Internet 12: www.marketingteacher.com/Lessons/lesson_plc.htm , viewed 

28 September 2006. 

91 



APPENDICES 

Appendix A: Initial Questionnaire 

QUESTIONNAIRE 

Section .A 

Q f: Do youkno\N whatthe productlifecycle theory is? 

Q2:Whatdepartment or function do you fall into? 

Q 3. How many employees are reporting to you (directly and indirectly)? 
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Section B 

Before answering the foJ(owing questions please refer to the notes on the 
Product Life Cycle theory 

Q 5. Name three aspects that, in your opinion, provide our organisation 
with a competitive advantage? 

5.1 
5.2 
5.3 

Q 6. In what phase of the productlifecycle would you position ourorgani sati on? 
(Keeping;n mind the graph from the PLC Theory sheet) 

Section C 

Q 7. Doyouengageinstrategic decision-making Elndplanning 
using the product life cycle stages? 

Q B.lfyes, how often do you engage in strategic decision-making 
and planning? 

Q 9. To what extent does the product life cycle concept influence your 
strategic decisions and planning? (use the scale as indicated) 
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Q 10. How important iseach of the following aspects when you associate 
them with theJour phases of the product life cycle? 
(please use the scale in such a way that a 1/1" would indicate that the 
aspect is not important at alf and that a 1/5/1 would indicate that the 
aspect is extremely important). 

11. Whatisthe likelihood that youwi 11 continue or start using the product 
life cycle concept in future for general management or strategic decision­
making? 

Q 12. Any other comments or recommendations? 
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Appendix B: Final Questionnaire 

B1. Background between Questionnaire forms screens 
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82. First Questionnaire Form - Screen-shot 
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B3. Second Questionnaire Form - Screen-shot 
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84. Third Questionnaire Form - Screen-shot 
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85. Fourth Questionnaire Form - Screen-shot 
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Appendix C: Final Questionnaire Visual Basic Program 

C1. Start Program 

Private Sub Workbook_OpenO 

showform 

End Sub 

C2. Sequencing of questionnaire forms and saving of data to database 

Sub sortdataO 

I sortdata Macro 

I Macro recorded 15/07/2005 by CHETTR 

Worksheets( 1 ). Range("A 1 "). Select 

ActiveCell.CurrentRegion.Sort Key1 :=Range("A2"), Order1 :=xIAscending, Key2:=Range(_ 

"02"), Order2:=xIAscending, Key3:=Range("B2"), Order3:=xIAscending, _ 

Header:=xIGuess, OrderCustom:=1, MatchCase:=False, Orientation:=_ 

xlTopToBottom, OataOption1 :=xISortNormal, OataOption2:=xISortNormal, _ 

OataOption3:=xISortNormal 

End Sub 

Sub HideO 

'Hide Macro 

, Macro recorded 2005/08/19 by CHETTR 

ActiveWindow.visible = False 

End Sub 

Sub saveO 

'save Macro 

, Macro recorded 2005/08/19 by CHETTR 
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ChDir "l :\shared\Questionnaire_Ronald" 

ActiveWorkbook.SaveAs Filename:= 

"l : \shared\Questionnaire _ Ronald\P LC-Questionnaire-F orm .XIS", FileF ormat:= _ 

xlNormal, Password:="", WriteResPassword:="I, ReadOnlyRecommended:=False_ 

, CreateBackup:=False 

End Sub 

Sub addsubtotalsO 

, addsubtotals Macro 

, Macro recorded 15/07/2005 by CHETIR 

Worksheets( 1). Range("A 1"). Select 

Selection.Subtotal GroupBy:=1, Function:=xISum, TotaIList:=Array(6), _ 

Replace:=True, PageBreaks:=False, SummaryBelowData:=True 

Selection. ClearOutline 

End Sub 

Sub removesubtotalsO 

, removesubtotals Macro 

, Macro recorded 15/07/2005 by CHETIR 

Worksheets( 1). Range("A 1"). Select 

Selection. RemoveSu btotal 

End Sub 

Sub showformO 

frmdata.Show 

End Sub 

Sub showform20 
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newHour = Hour(Now()) 

newMinute = Minute(Now()) 

newSecond = Second(Now()) + 5 

waitTime = TimeSerial(newHour, newMinute, newSecond) 

Application.Wait waitTime 

frmdata2.Show 

End Sub 

Sub showform30 

newHour = Hour(Now()) 

newMinute = Minute(Now()) 

newSecond = Second(Now()) + 5 

waitTime = TimeSerial(newHour, newMinute, newSecond) 

Application. Wait waitTime 

frmdata3.Show 

End Sub 

Sub showform40 

newHour = Hour(Now()) 

newMinute = Minute(Now()) 

newSecond = Second(Now()) + 5 

waitTime = TimeSerial(newHour, newMinute, newSecond) 

Application .Wait waitTime 

frmdata4.Show 

End Sub 
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C3. Password protecting saved data 

Sub save20 

, save2 Macro 

, Macro recorded 2005/08/19 by CHETTR 

ActiveWorkbook.SaveAs Filename:= 

"1 :\shared\Questionnaire_Ronald\PLC-Questionnaire-Form.xls", FileFormat:= _ 

xlNormal, Password:="", WriteResPassword:="", ReadOnlyRecommended:=False_ 

, CreateBackup:=False 

End Sub 

C4. First Questionnaire Form - Programming 

Private Sub Frame1_ClickO 

End Sub 

Private Sub Ibldept_ClickO 

End Sub 

Private Sub UserForm_lnitializeO 

Set mydata = New DataObject 

'Combo box dept list 

comdept.Addltem "Accounts" 

comdept.Addltem "Buy/Purchasing" 

comdept.Addltem "Finance" 

comdept.Addltem "Human Resources" 

comdept.Addltem "Information Technology" 

comdept.Addltem "Logistics" 

comdept.Addltem "Maintenance" 

comdept.Addltem "ACP Production" 

comdept.Addltem "ACS Production" 
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comdept.Addltem "Sales" 

comdept.Addltem "Security" 

comdept.Addltem "Technical Support" 

'Combo box reporting list 

comreport.Addltem "0-5" 

comreport.Addltem "6-10" 

comreport.Addltem "11-15" 

comreport.Addltem "16-20" 

comreport.Addltem "21-30" 

comreport.Addltem "31-40" 

comreport.Addltem "41-50" 

comreport.Addltem ">50" 

'Combo box position list 

composition.Addltem "Director" 

composition.Addltem "Manager" 

composition .Addltem "Superintendent" 

composition .Addltem "Supervisor" 

composition.Addltem "Other" 

'Combo box PLC YES or NO 

complc.Addltem "Yes" 

complc.Addltem "No" 

End Sub 
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CS. Second Questionnaire Form - Programming 

Private Sub btncancel2_ClickO 

Unload Me 

End Sub 

Private Sub btnnext2_ClickO 

On Error Resume Next 

Unload Me 

showform3 

End Sub 

Private Sub Label1_ClickO 

End Sub 

Private Sub UserForm_ClickO 

End Sub 
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cs. Third Questionnaire Form - Programming 

Private Sub Frame1_ClickO 

End Sub 

Private Sub Iblaspects_ClickO 

End Sub 

Private Sub Iblphases1_ClickO 

End Sub 

Private Sub txtaspect1_ChangeO 

End Sub 

Private Sub txtaspect2_ChangeO 

End Sub 

Private Sub txtaspect3_ChangeO 

End Sub 

Private Sub UserForm_lnitializeO 

Set mydata2 = New DataObject 

'Combo box Phases 1 list 

comphases1 .Addltem "Introductory Phase" 

comphases1 .Addltem "Growth Phase" 

comphases1 .Addltem "Maturity Phase" 

comphases1.Addltem "Declining Phase" 

'Combo box Phases 2 list 

comphases2.Addltem "Introductory Phase" 

comphases2.Addltem "Growth Phase" 

comphases2.Addltem "Maturity Phase" 
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comphases2.Addltem "Declining Phase" 

'Combo box Phases 3 list 

comphases3.Addltem "Introductory Phase" 

comphases3.Addltem "Growth Phase" 

comphases3.Addltem "Maturity Phase" 

comphases3.Addltem "Declining Phase" 

'Combo box Phases 4 list 

comphases4.Addltem "Introductory Phase" 

comphases4.Addltem "Growth Phase" 

comphases4.Addltem "Maturity Phase" 

comphases4.Addltem "Declining Phase" 

'Combo box Phases 5 list 

comphases5.Addltem "Introductory Phase" 

comphases5.Addltem "Growth Phase" 

comphases5.Addltem "Maturity Phase" 

comphases5.Addltem "Declining Phase" 

End Sub 
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C7. Fourth Questionnaire Form - Programming 

Private Sub Frame1_ClickO 

End Sub 

Private Sub Iblq8_ClickO 

End Sub 

Private Sub UserForm_lnitializeO 

Set mydata3 = New DataObject 

'Combo box Q8 list 

comq8.Addltem "Yes" 

comqa.Addltem "No" 

'Combo box Q9 list 

comq9.Addltem "Monthly" 

comq9.Addltem "Six Monthly" 

comq9.Addltem "Annually" 

comq9.Addltem "Other" 

'Combo box Q1 0 list 

comq10.Addltem "1" 

comq10.Addltem "2" 

comq10.Addltem "3" 

comq10.Addltem "4" 

comq10.Addltem "5" 

'Combo box Q111 list 

comq111.Addltem "1" 

comq111.Addltem "2" 

comq111.Addltem "3" 

comq111 .Addltem "4" 

comq111.Addltem "5" 

'Combo box Q112 list 

comq112.Addltem "1" 

comq112.Addltem "2" 

108 



comq112.Addltem "3" 

comq112.Addltem "4" 

comq112.Addltem "5" 

End Sub 
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Appendix D: Collected Data 

01. Questions 1-4 

'''"~~~~-,"'~~~-~~~-7''r;::;"- '''~. -. -"~"" " ""~'-. - ."' '' ''''- -. -. . ~-',' ''''--•• - -. . -. -~-r:;:-::- .. . . . . " '"' 
01. [le H1rtnHwt ···· 1 02. NUl11her re )ortm~ tOL· OU ' 03. Position i Q4.PLC Yes/No i 

''''' _____ ''~_?,,E~p_g_t:l£~!PD" ____ .. _______ " .. __ .. ______ ,,_l§~_?Q .. _" .. '"" ______________ '''' __ -__ "' __ ~_§~_I1~,~1_~_9L""'_JY.:,;:e-,,s:-_''''''''~ __ ''_ .... _ .. __ .... _, 
21-30 i DireCtor J!es 

"'------- ---2T~3b~--~~--~~--~'·'·· ·'· ··'·' · :- ·· - ~"'!5Tr~Ctbf--- - I y",.;;,.e,,;;..s~'--~-----

>50 
16-20 
0-5 
6-10 

Information T, echrlOlo91,L --t-c- "'~,-"'-- " ""=~~ " '_~ __ 
ACP Production >50 

Human Resources ---'-l~-· ' " 11-15 
Sales 0-5 
Sales 
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02. Question 5 
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,......---------~ .... --.... --.•.. ~---------os. Three a~nects #2 j 

.. to" .. adapffQJ.~~.\~cu.§!~'!I~~g.~'!I?!lds.... . . .._ ......... ~ .................... ~._. 
Customer Service 

.. ow ~~l2p-era~9!, ... _ .... _, ......... ~-._ ... ~_ .. _~ .... _.-. .. _ ......... ___ ....... _ 
ur ro dl!St~} r de.~lgDJ:! .. g.· to I!!.~.~~~!om e r, .. !1.~~g~ .... __ ....... _...,;. ....... _ ....... ~._.i 

Our rocess is kept ahead qyautomatin and advancin e ui ment 

.?I!!y .. p-~().d.IJ.~!§......... ................. ... ..................................................... ..................... ... ........... . 
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1 0;5. Three aSI)ec:ts #3 
! Qu~i!Y~product an.~, technical expe_r:t:.:.is::..:e'--__ 
,Advanced Manufacturin£Llechnig,::::u::::.es=---,_, _____ ~~ ____ ""_~_, _ _1 

f,tj,[gc,~ , 9l!~lityg~ n d ~E9_. . ... ,."" '_" _" __ .. ".,. ,.,.".,'_",." .. ,"', " 
~e liveD~" ,_, ____ ""~_" """'-. -,--"--, ""'" "', ... ,' ______ """ __ """ ""'-' 
ICustomer service of an~,!!:emely hi9,~.Jevel "'_-'-'_ 
I,B~_~,!:!![I},~,.§!OC,~_~1~~~~?, ____ , ___ " __ "' __ , ____ """ "'--,-----------"""',,",'--""'--"""""" "'"" ---,-" 
I Putti!2£l.tbll"fustomer first all the time n " '~, ___ , _ __ ,_ 

I 't!~_"~L~prl!E..<!r.~9 ,,§P d~j}.l.i n gtP_~~,~~ri~~s., . __ "_"",, , "" '",""""_"",, """" ''''''," 
r Pro ~~~t~,!J:lark et kn o~,I~,ig5l __ ,, ___ ,_,_. _ _ 

mer Focus and S':!Jlport 
,The abihtYJoadap!~" "~'_" ____________ ' ___ -i 
d~D!.Elp"y~.~-~~_", __ ,,,~,,,,,,, . __ ,,,,,, '_""' __ ""' __ ~''''''' __ '''~ 
lA,s.,., ~",s..\!~"'.~" ~,~_~j~~~",~n,9l!,gb" ~,9,,.,~.~.~,9!T'99~,!,~.,~,l!~,!.9!T',~I,Q~,~~,g,~~"",,,,,, 
IWe have_~~,~n able to raplQ!y increa,s.,~£_~pacity tOJ]~,.:;.e::...t:.:..ri ;:..;si~...;;;.;:;; 

".," ".,,"" ,., ... , ..... ,,"",',","" "',.,,"" ",",','"',.,"',.,,"',.,' "'"''''--C''''···'··''''''''''' 

'-'''' ''- -.. '''--."--' ''''~' ''''''''-,-'''''''---,, .. '' ' ''. ___ , ___ _ , ,I 

it to " meetincr~asiQg customerd~.man~ _ _ _____ , ___ ! 
le and customer orientated -J 

IWe are dynamic andconstaQtly respon~ing to proi~'ct ,c_h_a_n.>L;:..8s"--" .. ,""''''''''''''--l 

I Agy~.~c,~gJ:lr"9,g':l~!igD,, ,prg~~,s.,s.~§,,'_'" "., ' .. """'''''''''''--,-,',,'''''''' ""'''---''''''''" ... '. """" '" " 
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03. Questions 6-11 

............. :.qr();~~. P~.(l.s..~........ 1.~tr.().~~EI()ry):~h , 
! MaturitLPhas,~._ .....• _ qrowt~pJ:l 
lly1aturitYPb~s.~ Growt h' Pha 
l Growth Phase 

l!:!!!:~q~£I()xY P 
L. ln!I@I,JEtory 

GrowthPhas 
GroWthPhas 

iOther 
lOther 
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