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ABSTRACT 

 

Today’s business organisations are facing a more uncertain environment due to 
increasing competition, globalisation, change in product and process technologies, 
and change in customer needs and preferences. Many researchers have argued that in 
this uncertain environment, managers are required to use more broad scope 
management accounting systems (MAS) information – external, nonfinancial and 
future-oriented – for their decision-making. By using this information, managers are 
able to gain a better understanding of uncertain situation and thus are able to make 
more effective decisions in response to the situation. Broad scope MAS information 
thus becomes more important for managers in today’s business organisations.  
 
In spite of the potential importance of broad scope MAS information, there has been 
fairly little research on antecedents and consequences of managers’ use of broad 
scope MAS information. This has motivated the present study to examine the 
relationships (a) between competitive strategy, stages of product life cycle (PLC) and 
use of broad scope MAS information, and (b) between competitive strategy, stages of 
PLC, use of broad scope MAS information and organisational performance following 
the concept of balanced scorecard (BSC). BSC incorporates performance in four 
perspectives: financial, customer, internal business process, and learning and growth. 
This study also seeks to investigate the moderating effect of uncertainty at industry 
level on these relationships.  
 
Multiple research methods – first a questionnaire survey and second an in-depth 
interview – were used. Quantitative data collected through the survey were used for 
testing the hypothesised relationships. These data were analysed using path analysis. 
Qualitative data collected through the interviews were used to provide additional 
understanding of the relationships as well as to clarify the results of the survey. 
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A total of 108 general managers of manufacturing companies in the food-processing 
and electronics industries returned completed and usable questionnaires. The food-
processing and electronics industries were selected because they have contrasting 
levels of uncertainty. The food-processing industry faces relatively low uncertainty, 
while the electronics industry faces relatively high uncertainty. As well as testing the 
hypothesised relationships by using full data from both industries, the present study 
tested such relationships for each of the two industries. The results of the two 
industries were then compared in order to investigate the moderating effect of 
uncertainty at industry level. 
 
The present study highlights a number of findings. First, the results reveal significant 
and positive relationships between the competitive strategy, stages of PLC and use of 
broad scope MAS information. Second, this study found a significant and positive 
relationship between the competitive strategy and organisational performance in four 
perspectives of BSC.  Third, the stages of PLC were significantly related to financial 
performance, but not to performance in other perspectives of BSC. Fourth, the 
relationships between the use of broad scope MAS information and organisational 
performance, relating to financial, customer, and internal business process, were 
found to be positive and significant. Fifth, the relationships (a) between competitive 
strategy, stages of PLC and use of broad scope MAS information, and (b) between the 
use of broad scope MAS information and organisational performance were significant 
for the electronics industry, but not for the food-processing industry. Thus, the 
moderating effect of uncertainty at industry level on these relationships was evident. 
Finally, for both industries, the relationship between competitive strategy and 
organisational performance was significant. Therefore, there was no support for the 
moderating effect of uncertainty at industry level on this relationship. 
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CHAPTER 1                                                                        

Introduction 
------------------------------------------------------------------------------------------------------- 

1.1 Introduction 
 

Today’s business environment is more uncertain than ever before, due to rapid change 

in product and process technologies, customer needs and preferences, and increased 

global competition (Mia & Clarke, 1999; Patiar, 2005). Traditional accounting 

information (internal, financial and historical) that worked well for the stable business 

environment may not be adequate for managers to make successful decisions in 

response to today’s uncertain environment (Kaplan & Norton, 1992). For example, by 

using only a report of accounting variances, managers may focus on producing a large 

volume of products to keep employees and machinery busy in order to generate 

favourable efficiency variance (Johnson & Kaplan, 1987). However, in uncertain 

environments where customer needs and preferences change rapidly, increasing the 

number of products without an understanding of external factors such as customer 

needs, may result in excessive unwanted stock of products. This in turn leads to poor 

organisational performance.  

 

Researchers have suggested that to cope with the uncertain environment, managers 

may require more broad scope information generated by management accounting 

systems (henceforth, broad scope MAS information) (Chenhall & Morris, 1986; 

Gordon & Narayanan, 1984). Broad scope MAS information, including external, non-

financial and future-oriented information (Chenhall & Morris, 1986), can help 
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managers to control uncertain situations, as it focuses on information relating to the 

sources of the uncertainty (Chenhall & Morris, 1986; Gordon & Narayanan, 1984). 

By using more broad scope MAS information, managers are able to gain more 

understanding of the uncertain situations and make more appropriate decisions in 

response to them (Gordon & Narayanan, 1984). In this competitive environment, for 

example, managers who use more broad scope MAS information are able to 

continuously identify and monitor customer needs and competitors’ product attributes 

(Mia & Clarke, 1999).  This enables them to determine the right product attributes to 

meet the changing needs of customers and so become more competitive than other 

companies (Mia & Clarke, 1999). Accordingly, the company’s performance may 

improve.   

 

Notwithstanding the potential importance of broad scope MAS information for 

today’s business organisations, there has been a fairly limited amount of research to 

date on the relationships between (a) contextual variables and the use of broad scope 

MAS information and (b) the use of broad scope MAS information and organisational 

performance (Chong & Chong, 1997; Mia, 2000). This existing literature is discussed 

in the following section. 
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1.2 Motivation for the study 
 

This study is motivated by four considerations. The first is that there is little research 

available on the relationship between the competitive (business unit) strategy and the 

extent of the use of broad scope MAS information (Chong & Chong, 1997). The 

research that is available on this relationship indicates mixed evidence. 

 

Many researchers have pointed out the importance of understanding the relationship 

between strategy and the usefulness of management control system (MCS)1

(Chenhall & Langfield-Smith, 1998; Chong & Chong, 1997; Dent, 1990; Otley, 1980; 

Simons, 1987, 1990). For Simons (1987), an understanding of the relationship is 

important as it is a prerequisite to the development of general theories about 

accounting control systems in organisations. Chenhall and Langfield-Smith (1998) 

argued that to achieve competitive advantage and high performance, strategy alone is 

not sufficient: it should be supported by appropriate management accounting 

information.  This study argues that it is crucial to examine the relationship between 

strategy and the use of broad scope MAS information, as this may help organisations 

to design appropriate use of broad scope MAS information to support their strategy in 

order to be able to achieve competitive advantage and to ensure high performance.   

 

1 MAS is considered as a control sub-system of the control package in organisation (Chong & Chong, 
1997; Gul & Chia, 1994; Otley, 1980). 



Chapter 1: Introduction 

 4

To date, very few studies have examined the relationship between competitive 

strategy and the use of broad scope MAS information (Abernethy & Guthrie, 1994; 

Chong & Chong, 1997). The empirical findings of these studies are also mixed.2 A

potential reason for this is that the competitive strategy as a variable in these studies 

was defined using Miles and Snow’s (1978) typology, which comprises four main 

strategies: prospector, defender, analyser and reactor. Miles and Snow’s (1978) 

typology has been criticised as having too broad an intention and as lacking of 

precisely describing behaviour (Abernethy & Lillis, 1998; Langfield-Smith, 1997) 

(see also section 2.4.2 in Chapter 2). Strategy explained in relation to Miles and 

Snow’s (1978) typology may thus not be able to indicate the specific extent of the use 

of broad scope MAS information under a particular strategy (see Dermer, 1977; 

Otley, 1980). For example, companies with a defender strategy (defenders) are likely 

to have too broad (ambiguous) intention. Defenders which normally have a narrow 

breadth of products are able to compete either through (a) reducing costs or (b) 

continuously improving the quality of existing products (Kald et al., 2000; Olson & 

Slater, 2002). Defenders focusing on cost reduction may require more financial 

information for monitoring the materials and manufacturing costs, but they may not 

use much broad scope MAS information. However, defenders focusing on improving 

product quality may require more broad scope MAS information relating to product 

quality, such as product reliability and product performance. Thus, companies with a 

defender strategy, following Miles and Snow’s typology, may require either high or 

low broad scope MAS information.  

 

2 Abernethy and Guthrie (1994), for instance, reported that the relationship between strategy and the 
use of broad scope MAS was not significant at conventional level (p > .05). Chong and Chong (1997), 
however, found the relationship to be significant. 
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Porter’s typology, on the other hand, has been accepted as having a more specific 

intention, as it indicates precisely how an organisation competes with rivals within its 

industry (Kald et al., 2000; Langfield-Smith, 1997). Research of Dermer (1977) and 

Otley and Berry (1980) pointed out that organisations require specific objectives 

(intentions) in order to design specific and effective organisational control systems. 

Competitive strategy based on Porter’s typology is able to indicate a more specific 

and effective usage of broad scope MAS information. Nevertheless, an extensive 

literature review found no studies that examined the relationship between the 

competitive strategy based on Porter’s typology and the use of broad scope MAS 

information. This relationship warrants further study. 

 

Porter’s typology consists of two main competitive strategies: cost leadership and 

differentiation. A company with a cost leadership strategy seeks to become a lowest-

cost producer in its industry, normally by offering standard or no-frill products to 

customers (Porter, 1980). On the other hand, a company with a differentiation strategy 

provides products with unique attributes such as superior quality, special designs, and 

innovative services to customers, and these attributes are superior to competitors’ 

products  (Porter, 1980) (see also section 2.3 in chapter 2). In today’s competitive 

environment, existing literature suggests that companies employing a cost leadership 

strategy only or a differentiation strategy only are unlikely to gain superior 

performance (Helms et al., 1997; Kling & Smith, 1995; Wright et al., 1990; Wright et 

al., 1991; Yamin et al., 1999). Rather, the companies need to employ a combination of 

both strategies to be successful in their industry (Dess & Beard, 1984; Dess & Davis, 

1984; Helms et al., 1997; Kling & Smith, 1995; Wright et al., 1990; Wright et al., 

1991; Yamin et al., 1999). Thus, the present study conceptualises competitive strategy 
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as the extent to which a company employs a differentiation strategy, rather than 

categorising a competitive strategy of companies into “a cost leadership strategy” or 

“a differentiation strategy”. 

 

Companies employing more of a differentiation strategy continuously improve or 

create superior products for customers and attempt to differentiate their products from 

those of their competitors. However, they are likely to place less attention on cost 

reduction. On the other hand, companies employing less of a differentiation strategy 

may focus more on cost reductions by having a tight cost control and minimising 

costs of R&D, marketing and service.  They are more likely to provide standard 

products to customers. 

 

The second consideration motivating this study is that there is no existing knowledge 

of the association of product life cycle (PLC) stages with the use of broad scope MAS 

information. Even though the PLC stages have been widely accepted as a crucial 

factor for successful management of marketing and other functions in organisations 

(Rink & Fox, 1999), previous researchers in management accounting have paid little 

attention to them.  

 

The concept of PLC explains that during the life, a product normally passes through 

four stages: introduction, growth, maturity and decline (Birou et al., 1998; Grantham, 

1997). At the different stages of PLC of a product, companies face different market 

characteristics in terms of competition, sales, profit and customers (Kotler, 2003; 

Miller & Layton, 2000). These PLC stages potentially affect managerial use of the 

broad scope MAS information: managers may be required to use a different extent of 
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broad scope MAS information to respond to different market characteristics 

prevailing in different stages of PLC (A more detailed discussion on the relationship 

between stages of PLC and the use of broad scope MAS information is undertaken in 

chapter 3). Investigation of the effect of the stages of PLC on the use of broad scope 

MAS information would improve companies’ understanding of how to support 

appropriate levels of the use of broad scope MAS information to successfully cope 

with the market characteristics in each stage of PLC. The literature review suggests 

that there is a dearth of empirical study on the effect of stages of PLC on the use of 

broad scope MAS information.  

 

The third consideration explores the criticism that performance evaluation based 

solely on financial measures is inadequate to assess the success of today’s business 

organisations (Kaplan & Norton, 1992, 1996a, 1996b; Simons, 2000). Kaplan and 

Norton (1992) suggested that, in order to gain an understanding of organisational 

performance from a more comprehensive point of view, performance evaluation 

needs to be a combination of financial and nonfinancial measures. 

 

Performance evaluation using only financial measures (such as profit, ROI, revenue 

and costs) fails to acknowledge performance in crucial aspects of today’s business 

organisations, such as relationship with customers, product quality, employee 

capabilities, innovation and efficiency of internal process (Kaplan & Norton, 1992, 

1996a; Patiar, 2005; Simons, 2000). Financial measures also draw the attention of 

managers to historical and short-term performance, while neglecting to indicate future 

and long-term performance (Banker et al., 2000; Ittner & Larcker, 1998; Kaplan & 
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Norton, 1992). This may cause short-sighted decision making, which in turn may 

damage organisations’ long-term sustainability (Kaplan & Norton, 1992). 

 

To overcome the above limitations of using financial measures, many researchers and 

practitioners have pointed out the importance of the use of nonfinancial measures in 

addition to financial measures (Banker et al., 2000; Kaplan & Norton, 1992, 1996b). 

Nonfinancial measures (such as number of customer complaints, defect rate, wastage 

rate, number of product (units) returned and employee productivity) are able to 

complement the financial measures for three main reasons. First, nonfinancial 

measures are able to capture the performance in various crucial company aspects such 

as a relationship with customers, product quality, employee capabilities, innovation 

and efficiency of internal process (Kaplan & Norton, 1992; Patiar, 2005). For 

example, defect rate and wastage rate are able to directly indicate how efficiently 

companies perform within the internal operations process. Second, nonfinancial 

measures are able to determine future financial performance of companies (Banker et 

al., 2000; Ittner & Larcker, 1998; Kaplan & Norton, 1992; Said et al., 2003). The 

level of customer satisfaction can indicate future sales of companies: customers are 

satisfied with companies’ products, they may repeat their purchasing, resulting in 

improving companies’ sales (Banker et al., 2000). Finally, nonfinancial measures are 

able to determine long-term performance of companies (Kaplan & Norton, 1992). The 

number of training hours can indicate long-term competitiveness of companies, for 

example. As employees have received more training, they are more skilful and thus 

become more productive. Companies are likely to gain competitive advantage through 

cost reduction in the long run. 
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Performance evaluation using both financial and nonfinancial measures can provide 

an understanding of organisational performance from a more comprehensive point of 

view through assessing performance in various critical aspects of organisations 

(Kaplan & Norton, 1992; Patiar, 2005). In addition, it can determine both short-term 

and long-term performance, as well as past and future performance (Kaplan & 

Norton, 1992; Banker et al., 2000). Due to the significance of performance evaluation 

incorporating both financial and nonfinancial measures, Kaplan and Norton (1992) 

introduced balanced scorecard (BSC) concept, a set of financial and nonfinancial 

measures. The BSC concept views organisational performance from four 

perspectives: financial, customer, internal business process, and learning and growth 

(Kaplan & Norton, 1996a). 

 

A review of the existing literature suggests that, to date, no study has investigated the 

effects of (a) the competitive strategy, (b) the stages of PLC and (c) the use of broad 

scope MAS information on organisational performance incorporating the four 

perspectives of BSC. Further research is needed to investigate these effects. 

 

By assessing organisational performance following the BSC concept, this study 

carries out a more comprehensive evaluation of the effects of the competitive strategy, 

stages of PLC and the use of broad scope MAS information on organisational 

performance. The results of this study explain the effects of the competitive strategy, 

stages of PLC and the use of broad scope MAS information on organisational 

performance in each of the four perspectives of BSC. 
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The final consideration of existing knowledge in this area is regarding the extent of 

influence that uncertainty at the industry level may have on the following 

relationships. These are (1) the relationships between the competitive strategy, the 

stages of PLC and the extent of the use of broad scope MAS information, and (2) the 

relationships between the competitive strategy, the stages of PLC, extent of use of 

broad scope MAS information and organisational performance.  

 

The level of uncertainty may differ across industries (Dess & Beard, 1984; Hrebiniak 

& Snow, 1980) because, in terms of changes in innovation, technology, customer 

preferences and demands, market growth, and rivalry among competitors, the 

business environment varies from industry to industry (Aldrich, 1979; Dess & Beard, 

1984; Henderson, Miller, & Hambrick, 2006). Prior research suggests that an industry 

with high uncertainty normally faces rapid change in technology, customer 

preferences and demands, and dynamic market (Brown & Eisenhardt, 1997; 

Henderson et al., 2006). Conversely, an industry with low uncertainty faces relatively 

slow changes in technology, customer preferences and demands, and a relatively 

stable market (Brown & Eisenhardt, 1997; Henderson et al., 2006). Hrebiniak and 

Snow (1980) and Dess and Beard (1984) reported that the level of uncertainty varies 

by the industry, due to the differences in industry’s environment. 

 

Uncertainty at the industry level3 is likely to affect the relationship between the use of 

broad scope MAS information and organisational performance within specific 

industries. Gordon and Narayanan (1984) suggested that the use of broad scope MAS 

information can help companies to reduce uncertainty. Managers in organisations 
 
3 The uncertainty at the industry level refers to the uncertainty that varies from industry to industry due 
to differences in business environment. For the present study, the terms ‘uncertainty at the industry 
level’ and ‘industry dynamism’ are interchangeable. 
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operating within an industry facing high uncertainty may require more broad scope 

MAS information to gain a better understanding of the sources of uncertain situations; 

they will then be able to make more suitable decisions to cope with the uncertainty 

(Chenhall & Morris, 1986; Chong & Chong, 1997; Gul & Chia, 1994). This in turn 

may improve the organisational performance (Chong & Chong, 1997).  

 

Previous studies have examined the effects of perceived environmental uncertainty on 

(a) the perceived usefulness of broad scope MAS information, and (b) the relationship 

between the perceived usefulness of broad scope MAS information and performance 

(Chenhall & Morris, 1986; Gordon & Narayanan, 1984; Gul & Chia, 1994). However, 

these studies have largely focused on uncertainty at only the organisation level (see 

also section 2.7 in Chapter 2). This study therefore seeks to extend the existing 

knowledge beyond the effect of uncertainty at the organisational level by focusing at 

the industry level. The examination of the potential effect of uncertainty at the 

industry level is imperative for enhancing the existing knowledge about the effect of 

uncertainty on the use of broad scope MAS information. 
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1.3 Objectives of the study 
 

The discussion in section 1.1 identifies the limited knowledge of the relationships 

between (i) the competitive strategy, stages of PLC and the use of broad scope MAS 

information, and (ii) between the competitive strategy, stages of PLC, use of broad 

scope MAS information and organisational performance. The current study seeks to 

extend the knowledge of these relationships by examining: 

 

1) the relationship between the competitive strategy (based on Porter’s 

typology) and the use of broad scope MAS information; 

2) the relationship between the stages of PLC and the use of broad scope 

MAS information;  

3) the relationship between the competitive strategy and organisational 

performance incorporating each of the four perspectives of BSC; 

4) the relationship between the stages of PLC and organisational performance 

incorporating each of the perspectives of BSC; 

5) the relationship between the use of broad scope MAS information and 

organisational performance incorporating each of the perspectives of BSC; 

and 

6) the moderating effect of uncertainty at industry level on: 

(i)  the relationships between (a) the competitive strategy, (b) the 

stages of PLC and the use of broad scope MAS information 

(ii)  the relationships between (a) the competitive strategy, (b) the 

stages of PLC, (c) use of broad scope MAS information and 

organisational performance. 

 



Chapter 1: Introduction 

 13

1.4 Theoretical Model  
 

The theoretical model, presented in Figure 1.1 is developed for the objectives of the 

present study, illustrates the relationships between competitive strategy, the stages of 

PLC, the use of broad scope MAS information and organisational performance. The 

study focuses on the relationships between (a) the competitive strategy, (b) the stages 

of PLC and the use of broad scope MAS information. It also concentrates on the 

relationships between (a) the competitive strategy, (b) the stages of PLC, (c) the use 

of broad scope MAS information and organisational performance. Using the model, 

the following research questions are addressed.  

 

Figure 1.1: Theoretical Model 
 

Competitive 
Strategy 

Stages of 
Product Life 

Cycle 

The Use of Broad 
Scope MAS 
information 

Organisational
Performance 
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Research question 1: Is the competitive strategy related to the extent of use of broad 

scope MAS information? 

 

Research question 2: Are the stages of PLC related to the extent of use of broad 

scope MAS information? 

 

Research question 3: Is the competitive strategy related to organisational 

performance incorporating each of the four perspectives of BSC, namely, financial, 

customer, internal business process, and learning and growth? 

 

Research question 4: Are the stages of PLC related to organisational performance 

incorporating each of the four perspectives of BSC, namely, financial, customer, 

internal business process, and learning and growth? 

 

Research question 5: Is the use of broad scope MAS information related to 

organisational performance incorporating each of the four perspectives of BSC, 

namely, financial, customer, internal business process, and learning and growth? 
 

As mentioned earlier, the study’s objective number six addresses the moderating 

effect of uncertainty at the industry level on each of the relationships identified under 

item (6). Based on this objective, research question six is therefore developed. 
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Research question 6:

Does the uncertainty at the industry level moderate the following relationships? 

6a)  the relationships between (a) the competitive strategy, (b) the 

stages of PLC and the use of broad scope MAS information 

6b)  the relationships between (a) the competitive strategy, (b) stages of 

PLC, (c) use of broad scope MAS information, and organisational 

performance. 

 

To achieve this objective, data were collected from food-processing and electronics 

industries, which have contrasting uncertainty at industry level. The electronics 

industry faces higher uncertainty than the food-processing industry (further 

explanation on this matter is presented in chapter 2). The proposed theoretical model 

was tested by using data from both industries; as well, it was tested for each of the 

two industries.  The results are discussed in Chapter 5. 

 

1.5 Research Method 
 

A multi-method approach was used for data collection in the present study.  Data 

were collected first through a questionnaire survey, and second, in in-depth 

interviews. This combination of the questionnaire survey and the interview methods 

was chosen because the results of the interviews are able to provide a more 

understanding of the survey responses (Creswell, 2003), potentially enhancing the 

validity and reliability of the study.  
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The first phase of the study was a questionnaire survey. The questionnaire was 

designed using well-established instruments. An instrument for measuring 

competitive strategy was adapted from Govindarajan (1988), and instruments for 

measuring the stages of PLC and organisational performance were adapted from 

Hoque and James (2000). The instrument developed by Chenhall & Morris (1986) 

was also adapted for measuring the use of broad scope MAS information.  The 

instruments were then pilot-tested using a group of managers in Thailand, as well as 

several academics in Thailand and Australia, to ensure their reliability. 

 

Four hundred and sixty-four questionnaires were sent to general managers of medium 

to large companies (minimum total fixed assets of 20 million Baht (Thai currency)) in 

the food-processing and electronics industries in Thailand. Of the 115 questionnaires 

returned, 108 were fully complete, therefore usable: a usable response rate of 23.28 

per cent. There were 51 questionnaires from the food-processing industry, while 57 

questionnaires from the electronics industry. 

 

The second phase of the study involved in-depth interviews with eight general 

managers, conducted to clarify and substantiate the quantitative results. The 

interviews also provided richer information on the relationships between:  

(i) the competitive strategy and the stages of PLC and the use of broad scope 

MAS information 

(ii) the competitive strategy, the stages of PLC, the use of broad scope MAS 

information and organisational performance. 
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1.6 Research Setting: Thailand 
 

Previous studies on the use of broad scope MAS information have largely been 

conducted in advanced industrialised countries such as Australia and US (Chenhall & 

Morris, 1986; Chong, 1996; Chong & Chong, 1997; Gordon & Narayanan, 1984; 

Mia, 2000; Mia & Chenhall, 1994; Mia & Clarke, 1999). The present study was 

conducted in Thailand, a newly industrialised country (NIC) (Diez & Kiese, 2006; 

Phadoongsitthi, 2003; Yeung, 2001). NICs are countries that “have experienced rapid 

industrial growth, but their economies are not yet rich in terms of per capita gross 

domestic product” (Choi et al., 2002, p. 118). 

 

Since the 1960s, Thailand has transformed from an agricultural to an industrial 

country (Runglertkrengkrai & Engkaninan, 1987). Between 1985 and 1995, Thailand 

was one of the fastest growing economies in the world (Phadoongsitthi, 2003): the 

GDP increased annually between five and thirteen per cent (Bank of Thailand, 

2007b). However, in 1997/1998, Thailand faced financial crisis; the economic growth 

suddenly collapsed (Doner & Ramsay, 1999; Phadoongsitthi, 2003) and the number 

of bankruptcies and company disclosures reached an all-time peak (Limpaphayom, 

2000; Phadoongsitthi, 2003). Since the crisis, the government has attempted to 

improve the economic situation through the implementation of structural reforms in 

financial sectors and corporate governance, as well as through economic restructuring, 

such as improving the productivity of the industrial sector and improving labour force 

skills (World Bank, 2005). As a result, Thailand’s economy has recovered rapidly 

from the economic crisis (Diez & Kiese, 2006; Richter, 2006). During 2002 and 2006, 

annual GDP growth was between four and six per cent (Bank of Thailand, 2007b).  
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In recent years, the business environment in Thailand has become more competitive: 

more competitors have entered the market, resulting from an increasing number of 

free trade agreements (FTAs) and a high level of foreign investment. Since 2003, the 

Thai government has signed FTAs with many countries in order to extend the market 

(World Bank, 2005). However, FTAs have increased competition because they allow 

competitors from the negotiated countries to sell their products in Thailand with 

reduced tariffs and/or non-tariffs. Some examples of Thailand’s FTAs are as follows 

(World Bank, 2005, 2007):  

Thailand and Australia: Thailand and Australia signed an FTA in July 2004 in 

order to reduce tariffs.  The trade flow between the two countries has expanded 

significantly. For example, in 2006, there was four per cent growth in imports from 

Australia.   

ASEAN and China: Thailand as a member of ASEAN (Association of 

Southeast Asia Nations) signed an FTA with China in November 2004. The tariffs of 

normal-track products such as coffee, tea and spices have been reduced since July 

2005 and will become zero by 2010.  

Thailand and India: Thailand and India have agreed on the tariff exemption of 

82 items. Also, to facilitate the trade flows, the two countries plan to reduce the non-

tariff barriers. 

Thailand and Japan: These two countries signed an FTA in early 2007. The 

agreement covers trade in goods, services and investments. When the agreement 

becomes effective, the tariff rates will be reduced by 90 per cent.  
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Moreover, the Thai government has attempted to increase foreign investment by 

providing many supports and incentives for foreign investors to manufacture products 

in Thailand. According to the Board of Investment (BOI) (2007), foreign 

manufacturers are able to own 100 per cent of their investment in Thailand without 

the requirement of local joint ventures. The government also offers a wide range of 

tax incentives to investors. As a result, the gross inflows of foreign direct investment 

(FDI) have increased rapidly (World Bank, 2007). In 2006, FDI reached US$ 20 

billion. The report of the Department of Industrial Works, Ministry of Industry 

indicates that there are more than 120,000 manufacturers operating in Thailand. With 

increasing both foreign investment and the number of manufacturers, competition has 

become more intense.  

 

Bromwich (1990) suggested that in a more competitive environment, the use of MAS 

becomes more important. Mia and Clarke (1999) also found that in highly competitive 

environments, the use of broad scope MAS information is required in order to 

effectively face the competition, which in turn may improve performance. Therefore, 

the use of broad scope MAS information becomes more important in allowing Thai 

companies to cope with intense competition in order to secure organisational 

performance. However, to date, an examination of the relationship between the use of 

broad scope MAS information and organisational performance has not been 

conducted in Thailand. The examination of such a relationship will add to the existing 

body of literature in MAS information; in particular, this will provide evidence from a 

new industrial economy.  
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1.7 The Organisation of the Thesis. 
 

Chapter 1 gives an overall introduction to the study. Outlines of Chapters to 2 to 6 are 

given below. 

 

Chapter 2 provides a discussion on contingency theory and how this theory has been 

applied in management accounting research.  This chapter reviews previous studies on 

the use of broad scope MAS information and defines the definition of the use of broad 

scope MAS information for the present study. Chapter 2 also reviews the relevant 

literature on strategic typologies and discusses the selection of strategic typology for 

the present study. The explanation of literature relating to the product life cycle (PLC) 

concept and the definition of PLC for the present study is then presented. Further, this 

chapter reviews previous studies on the effect of strategy, the stages of PLC and the 

use of broad scope MAS information on organisational performance, as well as 

providing a definition of organisational performance for the present study. 

 

Chapter 3 discusses the development of fourteen hypotheses tested in this study. The 

first hypothesis relates to the relationship between the competitive strategy and the 

use of broad scope MAS information. Hypothesis 2 relates to the relationship between 

the stages of PLC and the use of broad scope MAS information. Hypotheses 3a to 3d 

focus on the relationship between the competitive strategy and organisational 

performance, while Hypotheses 4a to 4d focus on the relationship between the stages 

of PLC and organisational performance. Finally, hypotheses 5a to 5d focus on the 

relationship between the use of broad scope MAS information and organisational 

performance. 
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Chapter 4 outlines the rationale for the selection of the food-processing and 

electronics industries. Further, this chapter discusses the research method for 

quantitative data collection and the instrumentation used in measuring variables. The 

results of validity and reliability tests of the instruments are presented. The final 

section explains the methods for data collection through interviews. 

 

Chapter 5 provides a discussion of the path analysis technique used for data analysis 

in the present study, including assumptions, advantages and limitations of this 

technique. The results of tests for assumptions of the path analysis are then presented, 

followed by the tests of the proposed hypotheses.  

 

Chapter 6 discusses the results and presents the conclusion. Contributions and 

limitations of the study and implications for future research are also presented. 
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CHAPTER 2 
 

Literature Review 
 

2.1 Introduction 
 

The purpose of this chapter is to examine theoretical concepts and issues that 

underline both the use of broad scope MAS information and the conceptual 

framework for the study.  Section 2.2 provides an overview of contingency theory, 

which is used to conceptualise the effects of the variables (the competitive strategy 

and the stages of PLC) on the use of broad scope MAS information. Literature 

reviews follow: broad scope MAS information (Section 2.3), competitive strategy 

(Section 2.4), product life cycle (PLC) (Section 2.5), organisational performance 

(Section 2.6), and uncertainty at the industry level (Section 2.7).  Section 2.8 

discusses selection of food-processing and electronics industries and explains 

uncertainty level in these industries, while the final section summarises the chapter.  

 

2.2 Contingency Theory 

 

The contingency theory of management accounting developed out of the notion that 

“there is no universally appropriate accounting system which applies equally to all 

organisations in all circumstances” (Otley, 1980, p. 413). In other words, “the 

appropriateness of a management accounting system depends on the specific 

organisation and the circumstances under which the organisation operates” (Gordon, 

2000, p. 17). Researchers have tried to explain the effectiveness of management 
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accounting systems (MAS) by examining the designs of MAS that are the most 

suitable to a particular circumstance or to the particular nature of a contingent factor 

(Chenhall, 2003; Gordon, 1998; Otley, 1980).  

 

Over the past 20 years, the contingency theory has provided researchers in 

management accounting with an important framework on which to build an empirical 

body of literature (Chenhall, 2003). Contingent factors such as operating 

environment, organisational structure, technology, organisational strategy, 

organisation size and organisational culture have been studied in relationship with 

MAS. Considering MAS and environment, Govindarajan (1984) reported that high 

environmental uncertainty is associated with a more subjective performance 

evaluation approach. Gordon and Narayanan (1984) also found that, as managers 

perceive greater environmental uncertainty, they are likely to seek broad scope MAS 

information. Previous studies of the contingency impact of technology investigated 

the relationship between MAS and Just-In-Time (JIT), Advanced Manufacturing 

Technology (AMT) and Total Quality Management (TQM). In this area, Mia (2000) 

found that the provision of broad scope MAS information was positively associated 

with improved organisational performance in organisations implementing JIT, and 

Chenhall (1997) reported that companies implementing TQM that used more 

manufacturing performance measures (such as defect rate and scrap level)  were likely 

to achieve higher performance.  
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Chanhall (2003) argued that the results of contingency-based research are useful for 

managers to adapt or change their organisations to suit characteristics such as 

organisational structure, technology adoption and strategy. Consequently, this theory 

would be useful for the present study, providing a guideline for managers designing 

their use of broad scope MAS information suitable to context. By applying 

contingency theory, the present study should be able to identify appropriate extent of 

managerial use of broad scope MAS information suitable for organisation’s 

competitive strategy as well as stages of product life cycle. In the context of 

organisations with more emphasis on differentiation strategy, for example, managers 

may require more broad scope MAS information such as competitor and customer 

information to help them decide the right differentiating characteristics of a product 

that will secure companies’ competitive advantages (see further discussion in section 

3.3 in chapter 3).  

 

In spite of widespread acceptance and usefulness for managers, contingency-based 

studies are acknowledged as having some limitations. Gordon (1998, p. 18), for 

example, indicated that “on a practical level, there are so many factors upon which the 

proper use (of MAS) depends that the combinations and permutations become mind-

boggling” and that the “(contingency) approach suggests the need for numerous 

management accounting systems within a given firm.”  
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2.3   The Use of Broad Scope MAS Information 

According to Gordon and Narayanan (1984), the scope of MAS information refers to 

dimensions of focus, quantification and time horizon. The focus dimension includes 

both internal information (the information relating to the organisation itself) and 

external information (the information relating to events outside the domain of the 

organisation) (Gordon & Narayanan, 1984). The quantification dimension includes 

financial and nonfinancial information: financial information is expressed in monetary 

terms; while nonfinancial information is not (Gordon & Narayanan, 1984). The time 

horizon dimension includes historical (ex-post) and future-oriented (ex-ante) 

information. Historical information is that of the past events; in contrast, future-

oriented information refers to information relating to future events (Gordon & 

Narayanan, 1984). Broad scope MAS information is defined as external, nonfinancial 

and future-oriented information (Chenhall & Morris, 1986).  

 

2.3.1 Contingency Theory-based Studies on the Use of Broad Scope MAS 
Information 
 

In many previous studies on the perceived usefulness, perceived importance and use 

of broad scope MAS information, contingency theory has been significant. The 

contingent variables examined in those previous studies include environmental 

uncertainty, organisational structure, task uncertainty, intensity of market competition, 

technology and strategy. Table 2.1 presents a summary of contingency-based studies 

on broad scope MAS information. 
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Table 2.1: Summary of Empirical Studies in Broad Scope MAS Information

Study Country Contingent variable Design of MAS
Information/

Organisational Design

Performance Sample

Gordon and
Nararyanan (1984)

USA - Perceived environmental
uncertainty

- Organisational structure

- Perceived importance of
characteristics of information
(external oriented, nonfinancial
oriented and ex-ante
information)

34 senior level managers from
medium size firms.

Chenhall and Morris
(1986)

Australia - Decentralised structure

- Perceived environmental
uncertainty

- Organisational
interdependence

- Perceived usefulness of MAS
information (broad scope,
aggregated, integrated and
timeliness)

68 subunit managers at middle to
upper levels from 36
manufacturing companies

Gul (1991) Australia - Perceived environmental
uncertainty

- The usefulness of sophisticated
MAS information (broad scope,
aggregated, integrated and
timely information)

- Managers’
performance

42 small business managers of
light engineering manufacturing
firms
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Study Country Contingent variable Design of MAS
Information/

Organisational Design

Performance Sample

Mia and Goyal (1991) New Zealand - Span of control

- Perceived task
interdependence

- Usefulness of MAS information
(broad scope, timeliness,
aggregation, integration).

21 Chief executives of public
hospital, (not-for-profit)
organisations

Mia (1993) Australia - Perceived environmental
uncertainty

- Use of (broad scope) MAS
information (a mediator)

- Managers’
performance

- Job satisfaction

85 functional managers in 8
manufacturing organisations

Mia and Chenhall
(1994)

Australia - Functional activities
(marketing and production)

- The extent of use of broad
scope MAS information

- Managers’
performance

75 departmental managers from
12 manufacturing organisations
employing 1,000 or more people

Gul and Chia (1994) Singapore - Perceived environmental
uncertainty

- Availability of MAS design
(broad scope and aggregation)

- Decentralisation

- Managerial
performance

48 subunit managers

Abernethy and Guthrie
(1994)

Australia - SBU strategy (Miles and
Snow’s typology)

- The importance of management
information system (MIS)
scope

- SBU
performance

49 SBU managers from two
large diversified corporations
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Study Country Contingent variable Design of MAS
Information/

Organisational Design

Performance Sample

Chia (1995) Singapore - Decentralisation structure - Availability of MAS
information (broad scope,
integrated, aggregated and
timeliness)

- Managerial
performance

48 senior management staff

Chong (1996) Australia - Task uncertainty - Use of broad scope MAS
information

- Managerial
performance

42 Senior managers from
manufacturing companies

Chong and Chong
(1997)

Australia - Perceived environmental
uncertainty

- SBU strategy (Miles and
Snow’s typology)

- Use of broad scope MAS
information

- SBU
performance

62 SBU managers of
manufacturing companies

Chong (1998) Australia - Tolerance of ambiguity - Use of broad scope MAS
information

- Managerial
performance

63 managers of manufacturing
companies

Choe (1998) South Korea - Task uncertainty - User participation

- Information characteristics
(broad scope, timeliness and
aggregation)

- User
satisfaction

78 MAS users (general
management, finance, planning
and cost management, etc)
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Study Country Contingent variable Design of MAS
Information/

Organisational Design

Performance Sample

Mia and Clarke (1999) Australia - Intensity of market
competition

- Use of broad scope MAS
information

- SBU
performance

61 SBU managers from
manufacturing firms

Bouwens and
Abernethy (2000)

Netherlands - Customisation strategy - Importance of MAS
information with regard to
broad scope, integration,
aggregation and timeliness

85 business unit managers from
sales and production

Mia (2000) Australia - Just in Time (JIT) adoption - Provision of broad scope MAS
information

- Return on
investment
(ROI)

97 financial controllers

Linn et al. (2001) USA - Perceived environmental
uncertainty

- Budget participation

- Budget emphasis

- Use of broad scope MAS
(a mediating variable)

- Propensity of
create budgetary
slack

200 managers of Fortune 1000



Chapter 2: Literature Review

30

Study Country Contingent variable Design of MAS
Information/

Organisational Design

Performance Sample

Moores and Yuen
(2001)

Australia - Organisational life cycle - Use of MAS information
(section and presentation)

49 CEO of companies in
clothing and footwear industry

Winata and Mia (2004) Australia - JIT adoption

- Information technology for
communication

- Use of broad scope MAS
information

76 general managers from
manufacturing firms (300–650
millions)
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2.4 Strategy 
 

Strategy has been described in many ways. Mintzberg (1978, p. 935) defined it as “a 

deliberate conscious set of guidelines that determines decisions into the future.”  

Chandler (1962, p. 13) defined strategy broadly as “the determination of the basic 

long-term goals and objectives of an enterprise, and the adoption of courses of action 

and the allocation of resources necessary for carrying out these goals.” Johnson and 

Scholes (1999, p. 10) suggested that it is “the direction and scope of an organisation 

over the long term, which achieves advantage for the organisation through its 

configuration of resources within a changing environment, to meet the needs of 

markets and to fulfil stakeholder expectations.”  

 

Hoque (2001) suggested three levels of strategy: corporate, competitive (business), 

and functional (operational). Corporate strategy refers to the “overall purpose and 

scope of an organisation to meet the expectations of owners or major stakeholders and 

add value to different parts (individual businesses) of the enterprise” (Johnson & 

Scholes, 1999, p. 11). Competitive strategy is concerned with how organisations 

compete within their industries and the way they position themselves in relation to 

their competitors (Langfield-Smith, 1997). Functional (or operational) strategy refers 

to how the component parts of an organisation (its resources, processes, and people) 

effectively deliver corporate and business strategies (Johnson & Scholes, 1999). This 

study focuses on the competitive strategy.  
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2.4.1 The Typologies of Competitive Strategy  
 

Porter’s (1980; 1985) typology includes three generic strategies: differentiation, cost 

leadership and focus. An organisation employing a differentiation strategy provides 

products with unique attributes that meet customer needs and/or that represent 

superior value to customers (Porter, 1980). These attributes include product quality, 

flexibility, image, and features; delivery systems; market approaches; after sales 

services; and brand image (Porter, 1980). Companies offering the unique products are 

able to gain customer loyalty and sell products at premium price, which in turn may 

increase their return. If such unique products satisfy customers, they may become 

repeat purchasers and be willing to pay at premium price (Tsiotsou, 2006).  

 

An organisation employing a cost leadership strategy aims to be a low-cost producer 

in its industry (Porter, 1980). Sources of cost advantage include economies of scale, 

cost reduction from experience, proprietary technology, tight cost and overhead 

control, avoidance of marginal customer accounts and the minimisation of costs in 

R&D, service and advertisements (Porter, 1980). “Low-cost producers typically sell 

standard, or no-frills, products and place considerable emphasis on reaping scale or 

absolute cost advantages from all sources” (Porter, 1985, p. 13). By selling products 

at competitive prices, or even at lower prices than their competitors, cost leaders can 

achieve higher returns by producing products at lower cost (Porter, 1985). Cost 

leadership and differentiation strategies are usually aimed at achieving the desired 

objectives industry-wide, while the third, focus strategy is aimed at achieving the 

objectives within a particular buyer group, segment of product line or geographical 

market (Porter, 1980). An organisation using a focus strategy may have low cost 
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position, high differentiation, or both, within its strategic target group or segment 

(Porter, 1980). 

 

Miles and Snow’s (1978) strategy typology comprises four strategy categories: 

defenders, prospectors, analysers and reactors. This strategy typology is based on the 

rate of change in products or markets (Langfield-Smith, 1997). Miles and Snow 

(1978, p. 29) defined defenders as “organisations which have narrow product-market 

domains…and [do] not tend to search outside of their domains for new opportunities” 

They tend to minimise product development. The defenders rarely make major 

changes in technology, structure and methods of operation (Miles & Snow, 1978).  

 

Prospectors are defined as “organisations which almost continually search for market 

opportunities, and they regularly experiment with potential responses to emerging, 

and environmental trend … These organisations are creators of change and 

uncertainty to which their competitors must respond” (Miles & Snow, 1978, p. 29). 

For these organisations, product and market innovation is more important than 

efficiency.  “Analysers are organisations which operate in two types of product-

market domains, one relatively stable, and the other changing” (Miles & Snow, 1978, 

p. 29).  In stable areas, analysers tend to use formalised structures and processes to 

operate routinely and efficiently (Miles & Snow, 1978). On the other hand, in 

turbulent areas, the analysers tend to monitor competitors for new ideas and then 

rapidly adopt the ideas that show high potential for success (Miles & Snow, 1978). 

“Reactors are organisations in which top managers frequently perceive change and 

uncertainty occurring in their organisational environments but are unable to respond 

effectively” (Miles & Snow, 1978, p. 29). 
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Previous studies (Abernethy & Guthrie, 1994; Chong & Chong, 1997) have examined 

the association of competitive strategy with the use as well as the importance of broad 

scope MAS information (see also Table 2.1), using the concept of Miles and Snow’s 

typology to define competitive strategy. However, as discussed in the following 

section, the present study has followed Porter’s typology, having found it to be more 

appropriate than Miles and Snow’s typology for examining the relationship between 

competitive strategy and the use of broad scope MAS information. 
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2.4.2 Porter’s Competitive Strategy  
 

To study the effect of competitive strategy on the use of broad scope MAS 

information, the present study conceptualised competitive strategy following Porter’s 

typology, chosen as being more appropriate for the current study than Miles and 

Snow’s typology for several reasons. 

 

Firstly, Porter’s typology provides a more specific intention for a company to 

compete in the industry, as it explains how a company specifically positions its 

product in the industry as low cost or differentiation (Kald et al., 2000; Langfield-

Smith, 1997).  With a specific intention, an organisation can identify the necessary 

extent of broad scope MAS information usage more specifically (see Dermer, 1977; 

Otley & Berry, 1980).4 For example, a company with a cost leadership strategy can 

explicitly aim to be a low cost producer. It may then focus on cost monitoring; thus its 

managers may be required to use more financial information such as actual costs and 

budgeted costs. However, its managers may not be required to use broad scope MAS 

information such as a competitor’s product features and customer preferences to 

monitor costs. On the other hand, to sustain a competitive advantage of 

differentiation, products need to be perceived by customers as having high value and 

being different from competitors’ products. The company may focus on customer and 

competitor monitoring to ensure that the products meet customer expectations and are 

differentiated from those of competitors. Managers may then need more broad scope 

 
4Dermer (1977) argued that the design specification of planning and control system depends on the 
specific objectives (intentions) to be achieved by the system in the context of organisational objectives. 
In addition, Otley and Berry (1980) claimed that to have effective organisational control, the 
specification of objectives (intentions) are required (see further in Otley (1980)). Gul and Chia (1994) 
suggested broad scope MAS is viewed as a control subsystem for organisations’ control system. 
Therefore, with a more specific intention, organisations can design more specific broad scope MAS 
information usage. 
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MAS information with respect to external and nonfinancial information such as a 

competitor’s product characteristic and customer preferences. A more detailed 

analysis on this issue is presented in Chapter 3 (section 3.2).  

 

In contrast, Miles and Snow’s typology has been criticised for capturing broad 

intentions (Abernethy & Lillis, 1998; Langfield-Smith, 1997). It also lacks specificity 

in describing strategic behaviour (Chapman, 1997; Sands, 2006). According to Kald 

et al. (2000), Olson and Slater (2002) and Walker and Ruekert (1987), defenders in 

Miles and Snow’s typology have a narrow range of products for a long time and 

compete on “reducing production and service costs through efficient operations while 

maintaining quality” or they can compete on “offering higher product quality by 

continuously improving of existing products.”  The companies may thus have an 

ambiguous intention: it may not be clear to compete with competitors by producing 

lower cost products or high quality products.  

 

Due to this ambiguous intention, it may be unclear how a company employing a 

defender or prospector strategy uses broad scope MAS information. Defenders may 

use less or more broad scope MAS information: a defender that competes by  

reducing costs while maintaining quality may use more financial information to 

control costs, but may use less broad scope MAS information that is nonfinancial, 

relating to product quality such as product durability and performance. In contrast, a 

defender that competes by improving product quality may make more use of broad 

scope MAS information relating to product quality to monitor its product quality. In 

this case, the competitive strategy that is measured using Miles and Snow’ typology 
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cannot indicate the extent of use of broad scope MAS information under a specific 

strategy. 

 

It is argued that because of this ambiguity in Miles and Snow’s typology, findings in 

previous studies on the relationship between competitive strategy using Miles and 

Snow’s typology and the use of broad scope MAS information are mixed. For 

example, Chong and Chong (1997) found a significant relationship between SBU 

strategy and the use of broad scope MAS information.  Their results indicate that 

prospectors may use more broad scope MAS information. However, the results differ 

from those of Simons (1987).  Simons’ results show that prospectors actually focus on 

narrow scope MAS information in terms of financial figures, as prospectors 

extensively use tight controls such as strict budget targets and revenues monitoring. 

On the other hand, Abernethy and Guthrie (1994) did not find a significant 

relationship between competitive strategy and the importance of broad scope MAS 

information at the conventional level.5

The second reason that Porter’s typology is more appropriate is that this study is able 

to use it to further examine the relationship between competitive strategy and product 

life cycle (PLC).6 As discussed below, the different stages of PLC may affect 

competitive strategy within the framework of Porter’s typology, but not within the 

framework of Miles and Snow’s typology. 

 

5 Coefficient for an interaction term between broad scope MAS information and strategy is not 
significant at the conventional level (p>.05, two-tailed test). In addition, the correlation between broad 
scope MAS information and strategy is not significant at the conventional level (p>.05, two-tailed test) 
6 This study includes PLC as one of the contingent variables of the use of broad scope MAS 
information (discussed in the following section). 
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Porter’s typology involves five competitive forces: (1) bargaining power of 

customers, (2) bargaining power of suppliers, (3) threat of new entrants (new 

competitors), (4) threats of substitute products and (5) rivalry among existing 

competitors (Porter, 1980, 1985). As a product moves from one stage to the next, the 

competitive forces change. For example, in the early stages of PLC, there are very 

few competitors entering the market as they are not certain whether new products will 

be accepted by customers (Kotler, 2003). Therefore, a company faces a relatively low 

threat from new entrants and low rivalry among the existing competitors. As a product 

moves towards the later stages, more competitors enter the market to enjoy the 

increasing market growth (Kotler, 2003). As a result, a company may face a higher 

threat of new entrants and competition among existing competitors (Kotler, 2003).  

 

Due to the changing competitive forces, a company is required to reconsider its 

competitive strategies over the life cycle of a product (Kald et al., 2000). In the 

automobile industry, for example, a differentiated product is more or less standardised 

over the stages of the product’s life cycle (Porter, 2004). At the early stage of PLC, a 

company has just launched a new product with new technology; new competitors 

have not entered the market; and the existing competitors may not be able to quickly 

implement such new technology (Porter, 2004). Hence, its product differs from other 

competitors. However, during later stages, both existing and new competitors are able 

to employ similar technology, so the company’s product becomes less differentiated 

(Porter, 2004).  In such a circumstance, the company may have to compete on product 

prices. Thus, it has to focus on the process’s productivity in order to reduce costs. As 

a result, over the life cycle of a product, the company switches from a differentiation 
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strategy to a cost leadership strategy (Gilbert & Strebel, 1987). Thus, PLC may affect 

the competitive strategy following Porter’s typology. 

 

Kald et al. (2000) suggested that, according to Miles and Snow’s typology, 

competitive strategy determines the duration of life cycle. That is, a defender 

normally has a long life product because it has a narrow range of product, so it tries to 

maintain the life of its existing products as long as possible (Kald et al., 2000). A 

prospector always launches new products; its products normally have a short life. 

However, this typology does not explain what happens to the product or how a 

company competes in the market at each stage of PLC (Kald et al., 2000). As a 

consequence, Miles and Snow’s typology may not be suitable for studying the effect 

of the PLC on competitive strategy; there might be no association within their 

typology between PLC stages and competitive strategy. 

 

Further, based on his review of the relevant literature, Campbell-Hunt (2000) 

suggested that Porter’s typology has been claimed to be a dominant paradigm in 

management literature. This typology has been used by researchers in a wide range of 

applications, including diverse industries such as shipping, banking and hospital 

services, and in diverse countries such as developed and developing countries 

(Campbell-Hunt, 2000). Thus, the typology may be useful in the present study: as the 

study was conducted in two different industries, food-processing and electronics 

industries, and in a developing country – Thailand. 
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2.4.3 Competitive Strategy in this Study 
 

As previously stated, Porter’s typology includes three competitive strategies: 

differentiation, cost leadership and focus. In the present study, focus strategy is 

excluded because it does not have a unique characteristic showing how a company 

competes or gains competitive advantage in the industry. As cited in Lee and Miller 

(1996, p. 732), “differentiation and cost leadership are mutually exclusive and [Porter] 

invokes a focus strategy that is really just a minor variant of cost leadership or 

differentiation.” Similarly, Kumar and Subramanian (1997/1998) argued that 

organisations pursuing a focus strategy are similar to cost leaders and differentiators, 

although they compete in a narrow or a particular segment of a broad market. In 

addition, a focus strategy can be employed only when product differentiation or cost 

leadership already exists, while a differentiation strategy and a cost leadership 

strategy can be pursued with or without a focus strategy (Dickson & Ginter, 1987; Ge, 

2003). Besides, this study concentrates on how an organisation gains competitive 

advantage, rather than on scope of market. 

 

Porter’s typology is based on the notion of low costs (cost leadership) versus 

differentiation (Helms, Dibrell, & Wright, 1997). Organisations have a trade-off 

relationship between utilising cost leadership and achieving differentiation position 

(Govindarajan, 1988). Porter noted (1985, p. 18), “a firm will ultimately reach the 

point where further cost reduction requires sacrifice in differentiation.” Helm et al. 

(1997) summarised the concept of Porter’s typology in a continuum. A company 

employing a differentiation strategy is located at the right-hand end of the continuum, 

while a company employing a cost leadership strategy is located at the left-hand end 

of the continuum (Helms et al., 1997). 
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However, researchers have argued that employing a single strategy (either a cost 

leadership or a differentiation strategy) is not sufficient for companies to achieve 

superior performance in today’s business environment (Dess & Davis, 1984; Helms et 

al., 1997; Perera et al., 1997). In order to be successful, companies are required to 

employ a combination of both cost leadership and differentiation strategies (Buzzell 

& Gale, 1987; Buzzell & Wiersema, 1981; Slocum et al., 1994). One study, by Helm 

et al. (1997), found that business units employing both the cost leadership and 

differentiation strategies have higher return on investment (ROI) than those that 

compete with only cost leadership strategy or only differentiation strategy. Yamin et 

al. (1999) also found that companies effectively utilising both cost leadership and 

differentiation strategies are more likely to achieve higher financial performance than 

companies with only one strategy.  

 

Accordingly, instead of categorising strategy into either a cost leadership strategy or a 

differentiation strategy, the present study conceptualised strategy based on the extent 

to which a company employs a differentiation strategy. Companies employing more 

differentiation strategy continuously improve and develop products with superior 

attributes such as superior quality, service, brand image and innovation for customers 

(Porter, 1980). These attributes are differentiated from or superior to competitors’ 

products. These companies are likely to pay less attention to cost reductions. On the 

other hand, companies that employ less differentiation strategy place more emphasis 

on a cost leadership strategy. They thus continue to offer more standardised products 

to customers, attempting to reduce their costs for manufacturing, after-sales service 

and marketing (Porter, 1980). 
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2.5 Product Life Cycle 
 

The product life cycle (PLC) concept, developing since the 1950s, has been 

universally accepted by researchers and practitioners (Grantham, 1997; Rink & Fox, 

1999). PLC has been extensively studied in marketing and management (Grantham, 

1997) and widely used by managers for decision making. Youngme (2005) argued 

that PLC is central to most organisations’ marketing and positioning strategies 

because this concept can help managers to manage the methodical progress of their 

offerings to customers along the life of the product.  

 

The PLC concept uses the notion that products have life: like a human from birth to 

death (Birou et al., 1998). This concept describes the evolution of a product as 

measured by its sales over its lifetime (Cox, 1967; Kotler, 2003). Throughout its life, 

a product passes sequentially through four stages: introduction, growth, maturity and 

decline (Grantham, 1997). Figure 2.1 presents the pattern of sales across the four PLC 

stages. 

Figure 2.1: Product Life Cycle Curve 
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Source: Adapted from Miller and Layton (2000, figure 9.5, p. 289) 
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For the present study, PLC stages were categorised into two groups: early stages 

(introduction and growth) and later stages (maturity and decline). This category is 

consistent with Merchant’s (1984) and Hoque and James’ (2000) studies. 

 
2.5.1 Previous Studies Relating to Product Life Cycle  
 

PLC first emerged in the marketing discipline. Marketing researchers in the 1950s and 

1960s focused primarily on examining the shape of the PLC curve, which shows a 

product’s sales across the stages of its life cycle.  Many previous studies have 

examined the PLC curves of various products (Brockhoff, 1967; Cox, 1967; Hinkle, 

1966; Polli & Cook, 1969; Rink & Swan, 1979). 

 

Using the pattern of the PLC curve, researchers identified characteristics of each stage 

as follows (Kotler, 2003; Miller & Layton, 2000). In the introduction stage, a product 

has just been launched to the market. Sales are low, and not many competitors enter 

the market. Therefore, the competition is not intense. In the growth stage, sales 

increase rapidly. High sales growth attracts new competitors to enter the market, and 

this may result in increasing competition. In the maturity stage, sales growth tends to 

decrease. The competitors may try to penetrate the market by price reduction; the 

competition then becomes more intense. In the decline stage, sales fall off and 

competitors leave the market so the competition tends to decrease. 
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The characteristics of each stage of PLC that are identified by the pattern of the PLC 

curve can be used for determining appropriate marketing strategies (Kotler, 1997; 

Rink & Fox, 1999). Polli (1968) suggested that the characteristics of the products and 

market across the product life cycle can be used prescriptively in the selection of 

actions and planning. By identifying the stage that a product is currently in or is 

heading towards, companies can formulate more effective marketing plans (Kotler, 

1997; Rink & Fox, 1999).  

 

Many studies have examined the association between the stage of PLC and marketing 

strategy (e.g. Avvari & Krishnaswamy, 2006; Evans & Lombardo, 1993; Michell et 

al., 1991; Onkvisit & Shaw, 1986). The marketing strategies are different across the 

stages because of different market characteristics. For example, the promotion 

strategies change over the stages of the product life cycle.  In the introduction stage, a 

product is newly introduced to the market. A company may focus on enhancing 

product awareness by using a heavy sales promotion to persuade potential customers 

to try the product (Kotler, 2003; Miller & Layton, 2000). On the other hand, in the 

maturity stage, sales growth is more stable as the product has already been recognised 

by customers. The company may then try to maintain its market share and profit. The 

promotion strategy may aim to enhance the brand loyalty of the company’s current 

customers and to encourage competitors’ customers to switch to its product (Kotler, 

2003; Miller & Layton, 2000). 
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The concept of PLC has also been widely adopted in management literature, 

particularly it has been linked with production management (Hayes & Wheelwright, 

1979a, 1979b; Magnan et al., 1999). By indicating the stages of PLC, a production 

department may be able to implement production processes and/or manufacturing 

practices that are more suitable responses to the market characteristics (Hayes & 

Wheelwright, 1984). For example, Magnan et al. (1999) found that companies require 

different manufacturing practices at different stages of the life cycle. Companies with 

products in the early stages of PLC focus on a cross-functional team in order to gain 

ideas from different functions to improve their new products.  For products in the later 

stages of PLC, particularly the maturity stage, companies tend to focus on a 

standardised production process because the customers’ requirements now become 

more stable; the process is therefore more established. The companies tend to closely 

monitor the process to reduce product costs as the prices gradually decline. 

 

The concept of PLC has further been linked to procurement management: it is 

considered to be a crucial predictive tool for managers in planning the appropriate 

purchasing strategies. PLC can give a prior indication of a direction of sales trend 

(Rink & Fox, 2003). By recognising the stage of PLC, managers may have sufficient 

lead time for arranging adequate materials for producing demanded products (Rink & 

Fox, 1999). According to Rink and Fox (2003), demand for the product increases 

quickly during the growth stage. The purchasing department may face temporary 

shortages of materials and shipping delays. Considering that such situations may 

happen, managers may therefore plan to have a high-level contact with suppliers and 

transportation companies to minimise the number of material shortages and delays. 

On the other hand, during the maturity stage, the demand for the product becomes 
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more stable. The purchasing department may try to stabilise the commitments with 

suppliers and improve the efficiency of the department by implementing standard 

quality and quantity system (Rink & Fox, 2003). 

 

Other areas of management discipline also use the concept of PLC stages. Stadler 

(1991) and Pringle (2001) applied it to R&D management; Goffin (1998) linked the 

stages with product support, while Balkin (1988) linked them with human resource 

management. 

 

The concept of PLC has thus been recognised as an important factor for successful 

management of marketing and other functions within organisations (Rink & Fox, 

1999). However, management accounting literature has paid little attention to the 

significance of the stages of PLC. Only a few studies  apply the stages of PLC with 

management accounting: Merchant (1984) examined a relationship between the stages 

of PLC and budgeting system; Hoque and James (2000) studied the effect of the 

stages of PLC on the use of performance measurement following balanced scorecard 

concept. A relationship between the stages of PLC and the extent of broad scope 

MAS information use has not previously been examined, although the stages of PLC 

may well affect the extent of broad scope MAS information use. As each stage of 

PLC has different market characteristics, managers may require different extents of 

broad scope MAS information to make decisions in response to different market 

characteristics. In chapter 3, a more detailed analysis of the relationship between the 

stages of PLC and the use of broad scope MAS information is undertaken, leading to 

the development of Hypothesis 2. 
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2.6 Organisational Performance 
 

Over the past twenty years, business environment has become more competitive. In 

today’s competitive environment, financial measures alone are no longer adequate to 

evaluate performance (Kaplan & Norton, 1992). This is because financial measures 

fail to acknowledge other aspects of business organisations that are critical for their 

continuous improvement and innovation such as customer satisfaction, product 

quality, capabilities of internal process and employee skills (Kaplan & Norton, 1992; 

Patiar, 2005; Simons, 2000). Kaplan and Norton (1992) also argued that financial 

measures are likely to direct the attention of managers to the historical and short-term 

performance, and thus away from a long-term improvement of organisations. 

Managers may thus make short-sighted decisions such as trying to maximise short-

term performance at the expense of the organisation’s long-term sustainability (see 

Hansen & Mowen, 2000; Kaplan & Norton, 1992). 

 

Due to the above shortcomings of financial measures, researchers and practitioners 

have widely acknowledged that, in addition to financial measures, there is a need for 

nonfinancial or operational measures (Banker et al., 2000; Kaplan & Norton, 1992, 

1996b). Nonfinancial measures complement financial measures. Such measures can 

acknowledge the organisation’s performance in the critical aspects including customer 

satisfaction, product quality, capabilities of internal process, innovation and employee 

skills. For example, nonfinancial measures of cycle time and defect rates are able to 

indicate performance in terms of the capabilities of internal process, while measures 

of new products and patents numbers can determine performance in terms of 

innovation.  
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Nonfinancial measures can also be seen as indicators of potential future performance 

(Kaplan & Norton, 1992), because they can predict an organisation’s future financial 

performance (Banker et al., 2000; Ittner & Larcker, 1998; Kaplan & Norton, 1992). 

For instance, number of employee training hours, a nonfinancial measure, can be used 

to indicate future financial performance: if the number of training hours is currently 

high, it is likely that the employees will be able to continuously improve their 

efficiency, which in turn will reduce manufacturing lead-time, scrap and rework, 

leading to the improvement of profitability in the future. Previous studies have 

empirically found that nonfinancial measures are lead indicators of future 

performance (Banker et al., 2000; Ittner & Larcker, 1998). Itner and Larcker (1998) 

found that nonfinancial measure of customer satisfaction was positively associated 

with future financial performance. Also, Banker et al.’s study (2000), using time-

series data of eighteen hotels over 72 months, found that the customer satisfaction 

measure was associated with future financial performance of revenue and profit.  

 

Finally, nonfinancial measures such as customer satisfaction, employee satisfaction 

and skills and innovation reflect long-term success (Kaplan & Norton, 1992, 1996b; 

Newing, 1995). If a company does well in such nonfinancial aspects of its 

performance as employee skills and internal process capabilities, it should be able to 

sustain a high level of performance in the long term.  If a company performs poorly in 

such nonfinancial aspects, it may still gain profits, but such profits may not be 

sustainable in the long run. Newing (1995, p. 23), for example, commented:  

 
Staff morale, quality, skills, innovation and understanding of 
customers’ real needs are all important for long-term profitability. 
They can all be deficient in an otherwise profitable company. 
However, neglect of these matters will eventually lead to a 
fundamental decline in long-term profits. 
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From the above discussion, it can be argued that a measurement of performance based 

on financial and nonfinancial measures can provide a more comprehensive point of 

view of organisational performance as it focuses on various critical aspects of 

organisations. It also can capture the organisation’s past and future as well as its 

short-term and long-term performance.  The present study thus conceptualised and 

assessed organisational performance using the balanced scorecard (BSC), a set of 

financial and nonfinancial measures comprising four important perspectives of 

organisational performance, namely (a) financial, (b) customer, (c) internal business 

process and (d) learning and growth (Kaplan & Norton, 1996a). 

 

In this study, financial performance refers to how well organisations achieve financial 

goals, including improving profitability, reducing cost, increasing revenue and 

enhancing assets utilisations (Kaplan & Norton, 1996a); it is assessed using financial 

measures such as ROI and operating income (Hoque & James, 2000). Customer-

related performance is related to the ability of organisations in providing 

products/services to meet customers’ needs and opinions about the products or 

services provided by the organisations (Kaplan & Norton, 1996a). Customer-related 

performance was assessed using nonfinancial measures such as customer satisfaction 

and on-time delivery (Hoque & James, 2000). Here internal business process-related 

performance refers to the performance of organisations in three sub-processes: (1) 

innovation, (2) operations and (3) postsales service (Kaplan & Atkinson, 1998). 

Internal business process-related performance was evaluated using nonfinancial 

measures such as the number of new product launches and material efficiency 

(Kaplan & Norton, 1996a). Learning and growth-related performance refers to the 

performance of organisations’ human resources and information system (Kaplan & 
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Norton, 1996a). Learning and growth-related performance was assessed using 

nonfinancial measures such as employee satisfaction and employee efficiency 

(Kaplan & Norton, 1996a). 

 

2.6.1 Strategy and Organisational Performance 

 

Previous studies have investigated the relationship between competitive strategy and 

organisational performance (Dess & Davis, 1984; Hambrick, 1983; Helms et al., 

1992; Kim & Lim, 1988; Mosakowski, 1993; White, 1986). Most of the previous 

studies have measured organisational performance by using only financial measures: 

in Hambrick’s (1983) study, the measure was return on investment; White (1986) 

used sales growth and return on investment; Dess and Davis’s (1984) study used the 

two financial measures, annual sales growth and return on total assets; Kim and Lim 

(1988) used return on assets and sales growth rate; Miller and Dess (1993) used return 

on investment, cash flow, sales growth and market share; while Helm et al. (1997) 

used return on investment and sales growth relative to market share.  

 

Previous researchers criticised financial measures for being unable to fully capture the 

effect of strategy on organisational performance (Kaplan & Norton, 1992; Said et al., 

2003). Organisations may take strategic actions to achieve the objectives of a specific 

strategy. The consequences of some strategic actions may appear later in the form of 

financial performance (Banker et al., 2000; Kaplan & Norton, 1992; Singleton-Green, 

1993). Financial measures, including current profit and ROI, fail to capture the 

outcomes of current strategic actions such as activities relating to R&D and human 

resource management. The outcomes of R&D activities, for instance, may show up in 



Chapter 2: Literature Review 

 51

future financial performance, such as assisting a company to offer differentiated 

products improving customer retention and customer acquisition, leading to increased 

profits in the future.  

 

Nonfinancial measures can complement financial measures (Banker et al., 2000). 

Nonfinancial measures relating to customer, internal business process and human 

resource are able to reflect the outcomes of current strategic actions that may not 

occur in the current financial performance, but may occur in the future (Banker et al., 

2000; Kaplan & Norton, 1992; Singleton-Green, 1993). Nonfinancial measures such 

as the number of new products introduced can directly capture the outcomes of recent 

R&D activities. In addition, the nonfinancial measure of employee productivity is 

able to indicate the outcomes of recent human resource management activities. Thus, 

by using nonfinancial measures, the outcomes of current strategic activities (i.e. 

activities relating to R&D and human resource management) can be recognised in the 

current organisational performance.  

 

In summary, the use of both financial and nonfinancial measures is able to more 

completely capture the outcomes of strategic actions on the organisational 

performance. Therefore, the measurement of organisational performance using 

financial and nonfinancial measures can indicate more accurately the effect of 

competitive strategy on organisational performance. However, a review of literature 

reveals that there has been limited evidence on the effect of competitive strategy on 

organisational performance measured by financial indicators as well as nonfinancial 

indicators (in customer, internal business process, and learning and growth 

perspectives). 
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2.6.2 Stages of PLC and Organisational Performance 

 

The theory of PLC has been developed from the relationship between time and 

financial performance (Lee et al., 1993; Rink & Swan, 1979). Time in this context 

refers to the life of a product from its launch until its withdrawal from the market 

(Rink & Fox, 1999; Rink & Swan, 1979). Throughout its life, a product passes 

through the four phases (introduction, growth, maturity and decline) known as stages 

of PLC (Rink & Swan, 1979). Financial performance in this context refers to product 

sales.  

 

Previous research extensively explored this relationship between stages of PLC (time) 

and product sales (financial performance). An early study by Cox (1967) empirically 

investigated drug sales in four stages of PLC from the time of product introduction 

until removal from the market. Hinkle (1966) explained sales of food and household 

products across stages of PLC. Brockhoff (1967) investigated sales of automobile 

products in all stages of PLC. Polli and Cook (1969) examined sales of health and 

personal care products, food and tobacco throughout the stages of product life. 

Schultz and Rao (1986) also studied the sales of durable products in the four stages of 

PLC. The results of these studies were graphically explained in terms of sales curve 

across the stages of PLC. These previous studies agreed that the pattern of PLC may 

be an approximately bell-shaped curve (Rink & Swan, 1979): sales are low in the 

introduction stage and increase at a rapid rate in the growth stage; sales then become 

more stable during the maturity stage and decrease in the decline stage. 
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Even though previous studies have widely examined the relationship between the 

stage of PLC and financial performance (sales), an extensive review of literature 

suggests that evidence on the relationship between stages of PLC and organisational 

performance in the other three perspectives (including customer, internal business 

process and learning and growth) has been limited. A lack of empirical evidence on 

the relationship between stages of PLC and organisational performance in four 

perspectives of BSC reinforces the need for further research.  

 

Potentially, the stages of PLC affect performance of organisations in these other 

perspectives (see more detailed discussion in sections 3.6.2 to 3.6.4 in Chapter 3).  

For example, the later stages of PLC (maturity and decline stages) may be positively 

related to internal business process-related performance. In the later stages, employees 

have been producing the same product since its introduction to the market. The 

employees’ experience may have increased over time (Kortge et al., 1994). The 

employees may have more skills, and are likely to work faster, and make fewer 

mistakes (Adler & Clark, 1991; Franceschini & Galetto, 2004). Thus, an 

organisation’s manufacturing lead-time may decline, while the ratio of good outputs 

to total outputs may increase. Organisations with more products in the later stages of 

PLC are likely to achieve higher internal business process-related performance.  
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As a result, an examination of the relationship between stages of PLC and 

organisational performance in four perspectives of BSC would extend the existing 

knowledge about the effect of stage of PLC on organisational performance. The 

examination of this relationship is also imperative for organisations to adjust their 

sales mix7 to ensure the improvement of performance in all perspectives of BSC.  

 

2.6.3 Broad Scope MAS Information and Performance 

 

Previous studies such as those by Abernethy and Guthrie (1994), Chong and Chong 

(1997) and Mia (2000) have examined the impact of the provision, use and perceived 

importance of broad scope MAS information on organisational performance, as 

shown in Table 2.1. These studies are discussed below. 

 

A study by Mia (2000) investigated the interactive effect between JIT adoption and 

the provision of MAS information on an organisation’s profitability. Profitability was 

measured by return on investment (ROI). It is argued that using only a single 

profitable measure, such as ROI, may not be sufficient to indicate organisational 

performance. Chakravarthy (1986) found that no single profitability measure seems 

capable of discriminating between excellent and non-excellent organisations. In 

addition, there is no single measure that can fully explain all perspectives of 

organisational performance (Snow & Hrebiniak, 1980; Subramanian & Nilakanta, 

1996). 

 

7 In this context, sales mix refers to the proportion of products in the early stages to total units sold and 
the proportion of products in the later stages to total units sold. 
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Abernethy and Guthrie (1994) examined the interactive effect of the importance of 

broad scope MAS and strategy on strategic business units (SBU) performance. They 

hypothesized (1994, p. 56) that “broad scope information will have a more positive 

effect on performance in prospector–type firms than in defender–type firms.” SBU 

performance was measured in ten dimensions, including investment, profit, cash flow 

from operations, cost control, development of new products, sales volume, market 

share, market development, personnel development and political–public affairs. 

Chong and Chong (1997) extended Abernethy and Guthrie’s (1994) study by 

including an additional independent variable, perceived environmental uncertainty 

(PEU). Their study examined the effect of the use of broad scope MAS information 

on the relationship between SBU strategy and SBU performance. SBU performance, 

which was evaluated on twelve dimensions, including sales growth rate, market share, 

operating profits, profit to sales ratio, cash flow from operations, return on 

investment, new product investment, market development, R&D, cost reduction 

programmes, personal development and political/public affairs.  

 

Abernethy and Guthrie (1994) and Chong and Chong (1997) measured organisational 

performance by a multi-dimensional measure including financial and nonfinancial 

(operational) indicators. However, these indicators were pooled together into one 

dependent variable, called SBU performance. By examining organisational 

performance that is pooled from various indicators, these studies failed to provide a 

clear picture of the effect of broad scope MAS information on the individual aspects 

of organisational performance, financial, customer, internal business process and 

learning and growth aspects.  
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In summary, there are limitations to organisational performance measurement in the 

previous studies. Mia’s (2000) study that used only single profitability measure (i.e. 

ROI) may not be able to fully capture all aspects of organisational performance. The 

studies by Abernethy and Guthrie (1994) and Chong and Chong (1997), which pooled 

financial and nonfinancial measures together, may not be able to explain the effect of 

the use of broad scope MAS information on each of the various aspects of 

organisational performance (financial, customer, internal business process, and 

learning and growth).  

 

2.7 Uncertainty at the Industry Level 

 

Uncertainty at the industry level refers to the degree of uncertainty that varies from 

industry to industry due to the differences in industries’ environment (Aldrich, 1979; 

Dess & Beard, 1984; Geletkanycz & Hambrick, 1997; Henderson et al., 2006). Prior 

research suggests that the uncertainty at the industry level relates to four factors: the 

degree of change in technology, customer demand, competitive rivalry and market 

growth (Aldrich, 1979; Dess & Beard, 1984; Geletkanycz & Hambrick, 1997; 

Henderson et al., 2006). Industry with high uncertainty faces rapid change in 

technology, unstable demand, volatile growth and intense competition (Henderson et 

al., 2006). In contrast, industry with low uncertainty faces relatively less change in 

technology, stable customer demand and little competitive change (Henderson et al., 

2006).  
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Potentially, uncertainty at the industry level influences both the extent of the use of 

broad scope MAS information and the relationship between the use of broad scope 

MAS information and organisational performance. Managers in highly uncertain 

industries may use more broad scope MAS information than those in low uncertain 

industries, because in highly uncertain industry, managers may require more 

information to gain a better understanding of the uncertain situations (Gordon & 

Narayanan, 1984). They thus are able to cope with them appropriately (Gul & Chia, 

1994; Mia, 1993). This in turn may enhance organisational performance (Chong & 

Chong, 1997). On the other hand, in the low uncertain industries, managers face more 

stable situations. By using traditional accounting information (internal, financial and 

historical), managers are able to cope with these situations (Gul & Chia, 1994). Gul 

and Chia (1994) argued that in a stable environment, managers who use more broad 

scope MAS information may suffer from information overload, resulting in 

suboptimal decision-making. This in turn may lead to poor performance (Chong & 

Chong, 1997). However, to date, empirical evidence on such effects of uncertainty at 

the industry level has been limited. 

 

Even though many previous studies have examined the effect of uncertainty on the 

use of broad scope MAS information (Chenhall & Morris, 1986; Chong & Chong, 

1997; Gordon & Narayanan, 1984; Gul & Chia, 1994; Mia, 1993), these studies 

focused on the uncertainty at only the organisational level. For example, the early 

study by Gordon and Narayanan (1984) examined the relationship between perceived 

environmental uncertainty (PEU) and the perceived usefulness of broad scope MAS 

information, measuring PEU by a series of seven questions designed to assess 

managers’ perceptions about predictability and stability in various aspects of their 
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organisations’ industrial, economic, technological, competitive and customer 

environment. Chong and Chong’s (1997) study examining the effect of PEU on the 

use of broad scope MAS information also used this instrument.  

 

Moreover, in Chenhall and Morris’s (1986) study, which investigated the relationship 

between PEU and the perceived usefulness of broad scope MAS information, PEU 

was measured by an instrument developed by Duncan (1972). This measurement 

instrument attempts to capture managers’ perception of environmental uncertainty 

relating to organisations’ operating environment in the following areas: 

manufacturing technology, competitor actions, market demands, product 

attributes/designs, raw materials availability, raw material prices, government 

regulation and labour union actions. This instrument was used by Mia (1993) and Gul 

and Chia (1994).  

 

As a result, investigation of the effect of uncertainty at the industry level on the extent 

of use of broad scope MAS information is able to extend existing knowledge about 

effect of uncertainty on its use. The investigation may also provide crucial knowledge 

for organisations to identify the appropriate extent of use of broad scope MAS 

information to cope successfully with uncertainty at the industry level. Moreover, the 

investigation can give an explanation of whether broad scope MAS information 

should be used in all industries (having high and low uncertainty) or only in a 

particular industry.  
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2.8 Selection of Food-processing and Electronics industries 
 

To examine the effect of uncertainty at the industry level, the present study collected 

data from food-processing and electronics industries. 

 

As mentioned in the previous section, the uncertainty at industry level is affected by 

several factors: a degree of technological change, demand instability, competition and 

market growth (Aldrich, 1979; Dess & Beard, 1984; Geletkanycz & Hambrick, 1997; 

Henderson et al., 2006). The electronics industry and the food-processing industry 

differ significantly across these factors (Henderson et al., 2006): the electronics 

industry faces higher uncertainty than the food-processing industry because the 

electronics industry experiences rapid change in technology, volatile growth, and 

unstable demand (Brown & Eisenhardt, 1997; Henderson et al., 2006). In contrast, the 

food-processing industry faces a much slower change in technology, more consistent 

growth and more stable demand (Geletkanycz & Hambrick, 1997; Henderson et al., 

2006). The technological change in the electronics industry is much faster than in the 

food-processing industry. The electronics industry has a very rapid change in product 

technology (Mendelson & Pillai, 1999a; Nadkarni & Narayanan, 2007). Consider the 

capacity of say, the microprocessor – it has doubled every two years from 64 Kb to 

256 Kb, 512 Kb … 1 Mb (Mendelson & Pillai, 1999b).  
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In contrast, technology in the food-processing industry changes much more slowly.  

Smith’s Potato Crisps (in Australia) has been producing potato chips in Australia 

since 1931 and its technology has changed slowly (Smith's Crisps, 2007). In the last 

70 years, the technology of this company has been changed only four times.8

In addition, the demand and market growth in the electronics industry changes more 

rapidly than those in the food-processing industry (Henderson et al., 2006). The 

degree of demand instability and market growth can be examined by the 

manufacturing production index.9 According to the database of the Bank of Thailand 

(2007a), the manufacturing production index of the electronics industry changes 

dramatically. The index of this industry is the most dynamic in Thailand’s economy; 

it increased from 100% in 2000 to 317.9% in 2006 (Bank of Thailand, 2007a). 

However, the change in the manufacturing index of the food-processing industry is 

much more stable. The database shows that the manufacturing production index in the 

food-processing industry slowly increased from 100% in 2000 to 128.1% in 2006 

(Bank of Thailand, 2007a). 

 

The results of previous studies indicate the contrasting degrees of uncertainty between 

the electronics industry (a more uncertain industry) and the food-processing industry 

(a more stable industry). For example, Anderson (2004) found a significant difference 

in uncertainty at industry level between the electronics industry and the food-

 
8 This company originally manufactured potato chips by using gas fired cooking pots and packing by 
hand. In 1945, Smith implemented a continuous cooker process. In 1961, it implemented a technology 
that manufactured crinkle cut potato chips. In 2003, a thin cut technology has been implemented to 
manufacture thin cut potato chips which is the company’s latest product, called ‘Smith’s Crisps 
freshest’ (Smith's Crisps, 2007). 
9 The manufacturing production index is the indicator of production level in the manufacturing sector 
(Bank of Thailand, 2007a). This may explain the supply of the products in each industry. It may be able 
to indicate the demand of the products in the market and growth of the market. This is because as the 
demand increases, the companies in each sector try to supply the products to meet the demand. 
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processing industry. He reported that the electronics industry (or computer industry) 

was categorised into a group of higher uncertainty, whereas the food-processing 

industry was categorised into a group of lower uncertainty. In addition, Henderson et 

al. (2006) reported that over their study period, 1955–1994, the electronics  industry 

faced higher uncertainty than the food-processing industry as the electronics industry 

had substantially higher degrees in all these aspects of uncertainty indicators, rate of 

technological change, demand instability and market growth.  

 

2.9 Chapter Summary 

 

Discussion in sections 2.2 to 2.6 indicates the limitations of the previous studies. 

These limitations can be used to develop the six objectives for the present study. 

Competitive strategy has been developed based on various strategic typologies such 

as Miles and Snow (1978) and Porter (1980). Even though a relationship between 

strategy and the use of broad scope MAS information has been investigated, the 

previous studies viewed the strategy based on Miles and Snow’s typology. As 

discussed in section 2.4.2, Miles and Snow’s typology has been criticised as being too 

broad in intention (objective) to be able to indicate the specific level of use of broad 

scope MAS information, while Porter’s typology, which provides more specific 

strategic intention, is seen to be more appropriate for examining the effect of 

competitive strategy on the use of broad scope MAS information. However, the effect 

of competitive strategy with respect to Porter’s typology on the use of broad scope 

MAS information has not been investigated. As a result, the first objective of this 

study is to examine the effect of competitive strategy based on Porter’s typology on 

the use of broad scope MAS information.  
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The concept of PLC has been considered as one of the important theory that can help 

organisations to successfully manage their marketing and other functions (Rink & 

Fox, 1999). However, the significance of the concept of PLC in terms of stages of 

PLC has been scantly recognised in the management accounting literature. The 

evidence on effect of marketing factors such as stages of PLC on the use of broad 

scope MAS information has been limited.  The present study aims to contribute 

towards overcoming such a limitation; therefore, the second objective is to investigate 

the effect of PLC stages on the use of broad scope MAS information. 

 

The prior studies have examined relationships between a) competitive strategy and 

organisational performance and b) stages of PLC and organisational performance. 

Most studies measured performance based on financial measures such as profit, sales, 

and ROI. Literature reviews reveal that the evidence on effects of competitive strategy 

and stages of PLC on organisational performance that is measured by both financial 

and nonfinancial indicators has been limited. To contribute towards overcoming such 

a limitation, the third and fourth objectives of the present study were formed. The 

third objective of the present study is to investigate the effect of competitive strategy 

(based on Porter’s typology) on organisational performance in four perspectives of 

BSC concept including financial performance and nonfinancial performance 

(including customer, internal business process, and learning and growth). The fourth 

objective of the present study is to examine the effect of stages of PLC on 

organisational performance comprising four perspectives of BSC. 
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Moreover, previous studies on the relationship between the use of broad scope MAS 

information and performance focus on organisational performance by pooling 

multiple measures (both financial and nonfinancial measures) into one scale. These 

studies may not be able to indicate the effect of the use of broad scope MAS 

information on individual aspects of organisational performance such as financial, 

customer, internal business process and human resources aspects. The present study 

aims to provide more specific effect of the use of broad scope MAS information on 

organisational performance. Therefore, the fifth objective of this study is to examine 

the relationship between the use of broad scope MAS information and organisational 

performance in each of the four perspectives of BSC.  

 

Many previous studies have examined the effect of uncertainty on the use of broad 

scope MAS information. These previous studies focused on the uncertainty at only 

organisational level. However, previous studies have not explained the effect of 

uncertainty at the industry level. Therefore, the sixth objective of the present study is 

to examine the interactive effect of uncertainty at industry level on 1) the relationships 

between contextual variables (competitive strategy and stages of PLC) and the use of 

broad scope MAS information and 2) the relationship between the use of broad scope 

MAS information and organisational performance. 
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CHAPTER 3 
 

Hypotheses Development 
------------------------------------------------------------------------------------------------------ 

3.1 Introduction 
 

This chapter develops hypotheses based on the conceptual model presented in Figure 

1.1. Section 3.2 provides an overview of the model. A rationale for the hypothesised 

relationships among the variables within the model is presented in sections 3.3 to 3.7. 

Finally, section 3.8 provides a summary of this chapter and a brief introduction of the 

following chapter. 

 

3.2 Review of Theoretical Model 

 

As explained in section 1.3, to achieve the objectives of the present study, the 

theoretical model shown in figure 1.1 was developed to examine the following five 

relationships: 

• the relationship between the competitive strategy and the use of broad 

scope MAS information 

• the relationship between the stage of PLC and the use of broad scope MAS 

information 

• the relationship between the competitive strategy and organisational 

performance 

• the relationship between the stage of PLC and organisational performance 



Chapter 3: Hypotheses Development 

 65

• the relationship between the use of broad scope MAS information and 

organisational performance. 

Based on the above relationships, the hypotheses for this study are then proposed in 

the subsequent sections.  

 

3.3 Competitive Strategy and the Use of Broad Scope MAS Information 

 

Competitive strategy in this study follows Porter’s typology. The explanation of 

Porter’s (1980) typology in section 2.4.1 shows that there are two main sources for 

organisations to sustain competitive advantage within industries: a differentiation 

strategy and a cost leadership strategy. Organisations with a differentiation strategy 

(differentiators) aim to offer products with unique attributes that (1) are superior to 

customers, such as superior quality, after-sales services, brand image and innovation, 

and (2) differ from competitors’ products (Porter, 1980). In contrast, organisations 

with a cost leadership strategy (cost leaders) focus on being low cost producers 

(Porter, 1980).  

 

It was noted in section 2.4.3 that in today’s business environment, many researchers 

have argued that focusing purely on a cost leadership strategy or a differentiation 

strategy would not help organisations to be successful (Perera et al., 1997). 

Organisations require a combination of both strategies to be able to achieve higher 

performance (Helms et al., 1997). Therefore, instead of categorising strategy into cost 

leadership or differentiation, the present study explains competitive strategy based on 

the extent to which organisations employ a differentiation strategy.  Organisations 

employing more a differentiation strategy are focusing on offering superior products 
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(such as high quality product and service, innovative products, superior after-sales 

services) to customers (Porter, 1980). However, they are likely to pay less attention to 

cost reduction. Organisations employing less of a differentiation strategy tend to place 

more emphasis on a cost leadership strategy. They are likely to provide more 

standardised products to customers and to focus mainly on cost reduction (Porter, 

1980). 

 

According to Pelham and Wilson (1996), to sustain the competitive advantage of 

product differentiation, differentiators are required to continuously improve their 

products (i.e. improving product quality and product features) to meet customer needs 

and expectations. They therefore require good understanding of what the customers 

need and what they expect (Slater & Narver, 1996). Once the differentiators have an 

understanding of customer needs and expectations, they are able to offer products 

with greater value that can fulfil such needs and expectations (Narver & Slater, 1990; 

Pelham & Wilson, 1996). Broad scope MAS information, with respect to external 

information such as customer preferences, customer expectations and customer 

satisfaction, becomes crucial for differentiators as this information can be used to 

determine customer needs and expectations (Mia & Clarke, 1999). For example, to 

sustain superiority of product quality, managers may use broad scope MAS 

information on customer preferences relating to product durability and reliability to 

indicate the customers’ quality expectation (Cravens et al., 1988). Such a customer 

expectation is then used as a quality standard that companies aim to achieve or exceed 

(Cravens et al., 1988). The companies would be able to fulfil the quality expectation 

of customers. They are thus likely to secure their competitive advantage. 
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Today’s business environment in particular becomes more competitive, and the 

customer needs and expectations change rapidly (Mia & Clarke, 1999). Broad scope 

MAS information relating to customer information becomes more useful than ever 

before for managers in companies with a differentiation strategy. This is because the 

managers need to use more broad scope MAS information to monitor changing 

customer needs and expectation more closely and more frequently. Such monitoring is 

likely to help companies to continuously improve the values of their products to meet 

such changing needs and expectations, and thus maintain their competitive advantages 

in today’s business environment.  

 

As mentioned earlier in this section, differentiators are required to offer products that 

are superior to or differentiated from competitors’ products (Porter, 1980). 

Differentiators may be required to compare themselves against the leading 

competitors to indicate their strengths and weaknesses against the competitors 

(Chenhall & Langfield-Smith, 1998; Narver & Slater, 1990). They may then try to 

eliminate their weaknesses and enhance their current strengths to ensure superiority of 

their products over the competitors (Narver & Slater, 1990; Slater & Narver, 1996). 

Hoque (2003) suggested that to conduct benchmarking, broad scope MAS 

information including competitors’ product features, quality, technology, marketing 

strategies and promotion packages is needed. For example, a differentiator in the 

mobile phone industry may use broad scope MAS information relating to 

competitors’ mobile phone functions, such as colour screen, radio, video, camera, 

wireless internet connection and GPS (global positioning system), to benchmark its 

products against those of the competitors. If its products possess fewer functions than 

competitors’ products, the differentiator needs to focus on R&D to redesign or 
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redevelop its products to achieve or outperform those of competitors to secure its 

differentiation position in the industry. 

 

Due to deregulation of economies, the boundary of today’s market has extended with 

competitors from around the world able to enter the market. The number of 

competitors is thus increasing. As differentiators now have more competitors entering 

their market, they need to benchmark themselves against more competitors to ensure 

their ability to offer products with a greater value than those of their competitors. 

Broad scope MAS information relating to competitor information may thus be used 

extensively.  

 

Nonfinancial measures of broad scope MAS information are also important for 

differentiators because they can use these nonfinancial measures to monitor superior 

quality, after-sales service, on-time delivery and innovativeness (Baines & Langfield-

Smith, 2003; Cooper et al., 1992; Kaplan & Norton, 1996a). By monitoring 

performance based on nonfinancial measures such as warranty claims, number of 

customer complaints, product reliability, customer satisfaction and number of 

returned products, managers are able to determine how well companies sustain their 

ability in offering superior quality products (Baines & Langfield-Smith, 2003; Eccles, 

1991; Fisher, 1992). That is, if the numbers of warranty claims, customer complaints 

on product quality, and returned products are high, managers are likely to notice that 

product quality has dropped. The managers thus need to find a root cause of the poor 

quality and then take corrective actions to solve it (see Chenhall, 1997). The product 

quality may thus improve. 
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To ensure the competitive advantage of product differentiation, managers in 

companies with a differentiation strategy are therefore required to use more broad 

scope MAS information (nonfinancial measures) to continuously and closely monitor 

how well they maintain the superior value of products. As argued by Sim and 

Killough (1998), without including nonfinancial measures (e.g. customer perceived 

quality, customer complaints, defect and rework) in management accounting systems, 

companies are unlikely to successfully provide superior quality products. 

 

From the above discussion, it can be seen that the use of broad scope MAS 

information can assist companies with a differentiation strategy to provide products 

that meet customer needs and expectations and are better than competitors’ products; 

this in turn assists them to enhance their competitive advantage of differentiation. 

Therefore, those companies focusing more on a differentiation strategy are likely to 

use more broad scope MAS information. The following hypothesis is proposed. 

 

Hypothesis 1: The more a company employs a differentiation strategy, the greater is 

its use of broad scope MAS information. 
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3.4 Stages of Product Life Cycle and the Use of Broad Scope MAS information 

 

As discussed in section 2.5 in chapter 2, product life cycle (PLC) refers to the life of a 

product from its introduction into the market, until its removal (Birou et al., 1998). 

Normally, a product passes four stages: introduction, growth, maturity and decline. 

The present study categorises stages of PLC into two groups: (a) the early stages of 

introduction and growth and (b) the later stages of maturity and decline (Grantham, 

1997).  

 

In the early stages of PLC, market reactions towards new products are unpredictable 

(Atuahene-Gima, 1995; Eng & Wong, 2006; Kohli, 2001; Shank & Govindarajan, 

1993). A product is very new to customers; whether they accept it or not is uncertain, 

resulting in unpredictable product demand (Shank & Govindarajan, 1993). After a 

company has introduced new products, competitors normally react by launching their 

own new products. Such reaction may affect sales of company’s products. However, 

the characters of competitors’ new products and their marketing activities are 

unpredictable; sales of the company’s new product become unpredictable. For 

example, in October 2006, Telstra (in Australia) introduced the new Next G network 

which provides a more comprehensive mobile service that enables customers to use 

their mobile phones to send and receive voice and picture messages (Cunning, 2006). 

Three months later, Optus (a major rival) reacted to Telstra’s Next G network by 

launching the new 3G network (Cunning, 2006). Unexpectedly, Optus will soon 

extend its network to rural areas of Australia and offer more services, such as 

wholesales to other carriers (LeMay, 2007; Roche, 2007). Such reactions from Optus 

may affect Telstra’s sales of its new product (the new Next G network). 
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To cope with such unpredictable market reactions in the early stages of a product, the 

use of only traditional accounting information (historical, financial and internal 

information such as financial figures in terms of costs, sales and profits) may not be 

adequate (Chenhall & Morris, 1986; Gordon & Narayanan, 1984; Gul, 1991; Gul & 

Chia, 1994; Mia, 1993). Hoque and James (2000) argued that financial information in 

the early stages of a product is not reliable for examining whether appropriate 

decisions have been made. Sales and profit figures of new products cannot accurately 

indicate whether customers accept the new products. Low sales and profits in the 

early stages of PLC for instance may not mean that customers do not like new 

products. Instead, these figures may be low because the market size is small and 

customers have not become aware of the existence of new products (Kotler et al., 

2003).  

 

To deal with unpredictable market reactions in the early stages of PLC, companies 

may require more broad scope MAS information because in an unpredictable market 

environment, this information can provide better understanding of customers, 

competitors and markets, which in turn can help managers to make an appropriate 

decision to respond to them (Chenhall & Morris, 1986; Gordon & Narayanan, 1984; 

Gul, 1991; Gul & Chia, 1994; Mia, 1993). By using broad scope MAS information 

such as details of competitors’ product attributes and competitors’ service, for 

example, companies can identify their new product’s strength and weakness against 

competitors’ products. Companies may then use their strength to convince customers 

to purchase their products, and this may lead to an increase in market share (Cravens 

et al., 1987; Perrott & Gudergan, 2004). Companies may also reduce or eliminate 

their weakness by adjusting their products or marketing activities to be more 
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competitive. Broad scope MAS information such as customer complaints and 

customer satisfaction can also help companies to indicate how well a new product is 

being accepted by customers. Further, information such as market size and economic 

situations can be used to predict the demand for a new product more accurately. Thus, 

companies are likely to plan production more appropriately, which in turn may 

prevent product shortage. 

 

In the later stages of PLC, companies have more experience in offering the same 

products for a longer time. The market in these stages also becomes more stable as 

customer preferences and needs are more stabilised (Wong & Ellis, 2007). Thus, 

companies are not required to change their mature products (Anderson & Zeithaml, 

1984; Hambrick et al., 1982; Thietart & Vivas, 1984). By having more experience in 

operating in the market and facing a relatively more stable market environment, 

market reactions in the later stages become more predictable and are likely to be 

coped with (Kotler et al., 2003). By using only traditional accounting information, 

managers can make appropriate decisions to respond to the relatively predictable 

market reactions (Chenhall & Morris, 1986; Gordon & Narayanan, 1984; Gul, 1991; 

Gul & Chia, 1994; Mia, 1993). By monitoring sales of the past five years, for 

example, managers can indicate how well a mature product performs and can predict 

more accurate product demand. Managers may make an appropriate production plan. 

Additional information on customer and competitor may not be very important. 

Therefore, in the later stages, managers may use less broad scope MAS information. 
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In summary, it can be argued that in companies with more products in the early stages 

of PLC, managers may need more broad scope MAS information because in these 

early stages, the market is more unpredictable. Broad scope MAS information can 

capture market reactions better than traditional accounting information. The managers 

can therefore gain a better understanding of the market, which in turn may help them 

to improve their decisions in response to the market.  The following hypothesis is thus 

proposed. 

Hypothesis 2: The more products an organisation has in the early stages of PLC, the 

greater is its use of broad scope MAS information. 

 

3.5 Competitive Strategy and Organisational Performance 

 

As discussed in section 2.6, the present study conceptualised organisational 

performance using the balanced scorecard (BSC) approach to assess organisational 

performance using both financial and nonfinancial measures (Kaplan & Norton, 

1992). This BSC approach allows us to examine organisational performance from 

four important perspectives: financial, customer, internal business process, and 

learning and growth.  

 

Financial performance relates to how well companies are able to achieve financial 

objectives in terms of improving profitability, increasing revenue and enhancing 

assets utilisations (see Kaplan & Norton, 1996a). Financial performance can be 

measured by financial measures such as sales growth, operating income and ROI 

(Hoque & James, 2000). 
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Customer-related performance is related to how well organisations can offer products 

and services to meet customer needs; it explains customer perceptions and opinions 

towards companies (Kaplan & Atkinson, 1998). According to Kaplan and Norton 

(1996a), customer satisfaction and market share are considered as core measures to 

assess performance in customer perspective. Customer satisfaction can directly 

indicate how well organisations deliver value in terms of quality, service and time to 

customers, while market share can indicate a bottom-line performance in customer 

perspective (Kaplan & Norton, 1996a). If companies provide high quality and on-time 

delivery of products to customers, they are likely to gain more ‘customer satisfaction’ 

(Kaplan & Norton, 1996a). As ‘customer satisfaction’ increases, customer retention 

and customer acquisition may improve. This may thus result in a larger ‘market share’ 

(Kaplan & Norton, 1996a). As a result, for this study, customer satisfaction and 

market share are proxy indicators of the customer-related performance.  

 

Internal business process includes a set of sub-processes, starting from (1) innovation 

process, a process of developing products, (2) operations process, a process of 

manufacturing and delivering products to customers, to (3) post-sales service process, 

providing post-sales services such as warranty and repair activities plus treatment of 

defects and returns to customers after they have purchased products (Kaplan & 

Norton, 1996a).  
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Therefore, internal business process-related performance relates to how well an 

organisation performs the three sub-processes. Performance of the innovation process 

can be assessed by nonfinancial measures such as the number of new products 

introduced and the time taken to develop new products (Kaplan & Norton, 1996a). 

Nonfinancial measures such as material efficiency, percentage of good output to total 

output, percentage of defective product shipped and manufacturing lead-time can 

assess performance of operations process (Hoque & James, 2000). Post-sale service 

performance can be assessed by nonfinancial measures including the quality and 

efficiency of post-sales services (Kaplan & Norton, 1996a).   

 

Learning and growth-related performance is related to performance with respect to 

employee and information system capabilities (Kaplan & Norton, 1996a). Employee 

capability can be measured by employee satisfaction and employee productivity or 

efficiency (Kaplan & Norton, 1996a). Information system capability refers to how 

well staff can obtain accurate and timely information. This can be assessed by using 

nonfinancial measure of ability of computerised system. 
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3.5.1 Competitive Strategy and Financial Performance 
 

Companies employing more of a differentiation strategy can achieve higher financial 

performance over a long term as they can obtain a higher profit margin. This is 

because such companies are rewarded for their uniqueness (e.g. high quality, unique 

design and innovation) with a premium price (Dess & Davis, 1984; Porter, 1980). 

Customers are normally willing to pay more for uniqueness of products (Reitsperger 

et al., 1993). Louis Vuitton for instance can sell handbags at a premium price because 

of the perceived high quality of the product, good customer service and unique 

design. The price of the Louis Vuitton handbag “Monogram Multicolore Ursula” is 

around $US 1,950 (eLuxury, 2007). Mercedes, another example, is able to set 

premium prices for its cars as the customers perceive that Mercedes vehicles mean 

high performance, safety and prestige (Kotler, 2003).  

 

Even though the costs of uniqueness are normally high due to higher costs of quality 

material, manufacturing and marketing activities, the incremental costs of 

differentiated products may be less than the incremental prices (White, 1986). There 

are several reasons why the incremental costs of producing differentiated products can 

be reduced over time.  

 

Firstly, costs of differentiated products can be reduced as the employees gain more 

experience. Fine (1983;  as cited in Phillips, Chang, & Buzzell, 1983) introduced the 

concept of a quality-based learning curve by suggesting that costs decrease more 

rapidly with experience for producing high quality products than for producing low 

quality products. To ensure high quality products, workers have to apply more time 

and care for the production (Fine, 1983; Phillips et al., 1983). As workers have more 
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experience in producing high quality products, they may be able to quickly discover 

the defect-causing problems within the production system (Fine, 1983; as cited in 

Phillips et al., 1983). Companies may be able to promptly correct the problems. The 

number of defects may decline, leading to a reduction of production costs. 

 

Secondly, marketing costs for companies employing a differentiation strategy may 

also decrease in the long term. Prior studies found that a company providing high 

quality products can achieve high customer satisfaction (Anderson et al., 1994; 

Anderson & Sullivan, 1993; Carmeli & Tishler, 2005; Fornell et al., 1996; Jacobson 

& Aaker, 1987; Tsiotsou, 2005). Increased customer satisfaction can help companies 

to reduce marketing costs: “word of mouth from satisfied customers will reduce the 

cost of attracting new customers and will have the exact opposite effect with 

dissatisfied customers” (Devaraj et al., 2001, p. 435). 

 

Finally, with today’s manufacturing technologies, companies employing a 

differentiation strategy may benefit from the economies of scope. The companies with 

a differentiation strategy normally offer a wide range of products to customise their 

customer needs (Prabhaker et al., 1995). By implementing flexible manufacturing, a 

company employing a differentiation strategy can produce a broader range of 

products more economically (Prabhaker et al., 1995). For example, Parthasarthy and 

Sethi (1993) suggested that by implementing flexible automation, a company 

employing a differentiation strategy can reduce the costs of offering variety of 

products, and therefore can achieve high financial performance. 
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Companies employing a differentiation strategy are able to gain a large sales volume, 

resulted from a large market share. The uniqueness of the products is able to help 

companies to sustain the current customer loyalty to the products (Porter, 1980) and 

attract potential customers to trial the products. Phillips et al. (1983), for example, 

found that firms offering high product quality can get a large market share. The result 

of the study by Hambrick (1983) also suggests that companies employing a 

differentiation strategy have higher market share than companies employing a cost 

leadership strategy.  

 

Summarising the discussion above, the companies focusing more on a differentiation 

strategy tend to gain higher profit margins because they can price their products at 

premium prices, reducing costs by benefiting from the employees’ learning 

experience, marketing costs reduction and economies of scope. In addition, as will be 

discussed later in 3.5.2, they are likely to obtain high sales volume resulted from a 

large market share. Given a higher profit margin and a high level of sales volume, the 

companies employing more a differentiation strategy may gain higher profits, which 

in turn increase financial performance. Therefore, the following hypothesis is 

proposed. 

 

Hypothesis 3a: The more a company employs a differentiation strategy, the greater 

is its financial performance. 
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3.5.2 Competitive Strategy and Customer-related Performance 
 

As explained in section 2.4.1, a differentiation strategy is aimed at providing products 

with unique attributes to customers (Porter, 1980). High product quality, one source 

of uniqueness, has often been used to gain the competitive advantage of 

differentiation (Phillips et al., 1983; Prajogo & Sohal, 2006). A high quality product is 

normally superior in performance; for example, it may be more reliable and durable 

(Ge, 2003; Hansen & Mowen, 2000). Such superior performance is likely to fulfil 

more customer needs (see Kroll et al., 1999; Reeves & Bednar, 1994), which in turn 

may improve customer satisfaction. As a result, companies with a differentiation 

strategy that offer higher quality products to customers are likely to achieve higher 

customer satisfaction. Relevant previous studies also supported that high product 

quality is positively related to customer satisfaction. For example, Tsiotsou (2006) 

found that customers are more satisfied with the products perceived as high quality. 

Carmeli and Tishler (2005) also revealed that customers are satisfied if the 

companies’ quality of products and services are high. Anderson and Sullivan (1993) 

indicated that companies consistently providing high quality products tend to have 

more satisfied customers. 

 

Companies employing a differentiation strategy may have high demand for their 

products. The demand for the products of differentiators may increase because of high 

customer loyalty (Reed et al., 1996; Rhee, 1996; Rust et al., 1995). The existing 

customers who are satisfied with high quality products are likely to repeat their 

purchasing (Tsiotsou, 2006). The demand for the products of differentiators may also 

increase because of potential customers’ trialling the products after hearing about 

good reputations of high quality products (see Anderson et al., 1994; Antunovich et 
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al., 2000; Carmeli & Tishler, 2005; Shapiro, 1983).  As the demand for the products 

continues to increase, the differentiators may be able to sell more products, which in 

turn may result in a larger market share (Kroll et al., 1999). As reported by previous 

studies (Annacker & Hildebrandt, 2004; Buzzell & Wiersema, 1981; Jacobson & 

Aaker, 1987; Kroll et al., 1999; Phillips et al., 1983), companies providing high 

quality products can gain a large market share.  

 

It is therefore argued that companies adopting more of a differentiation strategy may 

achieve higher customer-related performance. Firstly, the unique products provided 

by the differentiators may meet more customer needs (Kroll et al., 1999); customers 

are more satisfied with their products, leading to improved customer satisfaction. 

Secondly, the companies may gain a large market share, resulting from increasing 

sales volumes from the existing and new customers (Tsiotsou, 2006). These existing 

customers normally continue to buy the unique products as they are more satisfied 

with them. Also, the new customers may demand the unique products as they are 

attracted by favourable word-of-mouth from satisfied existing customers (Carmeli & 

Tishler, 2005). The following hypothesis presents the above argument. 

 

Hypothesis 3b: The more a company employs a differentiation strategy, the greater is 

its customer-related performance. 
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3.5.3 Competitive Strategy and Internal Business Process-related Performance 
 

As explained in section 3.5, internal business process-related performance involves 

innovation, operations and post-sales service processes performance (Kaplan & 

Norton, 1996a).  

 

Innovation Process 

 

To successfully implement a differentiation strategy, companies are required to 

sustain their superiority or the uniqueness of their products (Porter, 1980). Superiority 

or uniqueness of products provided by companies with a differentiation strategy, 

however, may not be durable as customer needs and preferences change over time (Li 

& Calantone, 1998; Liao & Cheung, 2002). Products perceived superior in the past 

may not meet the present and future needs of customers (Li & Calantone, 1998; Liao 

& Cheung, 2002). For example, in the past, customers were satisfied with mobile 

phones with only basic functions such as talking and sending messages; however, 

these mobile phones no longer meet current customer expectations. Today’s 

customers may expect mobile phones with extra functions such as camera, video, 

internet access and radio. Therefore, to secure their position as superior product 

providers, differentiators need to focus on developing new products with superior 

values (such as high quality, specialised design features, technological innovation) 

that satisfy changing customer needs (Hua & Wemmerlov, 2006; Liao & Cheung, 

2002; Maidique & Zirger, 1984; Miller, 1986; Zhou et al., 2007).  

 



Chapter 3: Hypotheses Development 

 82

In today’s business environment particularly where customer needs and preferences 

change rapidly (Mia & Clarke, 1999), differentiators are required more frequently to 

create new products with superior values to meet rapidly changing needs of 

customers. They may thus possess a large amount of new product introductions. 

Within five years, for example, in order to secure the reputation for superior quality 

and reliability, Toshiba developed eighteen new laptops incorporated with the latest 

technological advances for improving product quality to meet the changing customer 

needs (Hua & Wemmerlov, 2006; Sanderson & Uzumeri, 1997). Sony, seeking to 

provide superior products in terms of product innovation to customers, has introduced 

200 new products plus the major enhancement of 800 existing products each year 

(Higgins, 1995; Prajogo & Sohal, 2006). According to Kaplan and Norton (1996a), 

the increased number of new products is positively related to improved performance 

of the innovation process. As a result, the differentiators focusing more on 

development of new products are likely to achieve higher performance of the 

innovation process.  

 

Operations Process 

 

To gain competitive advantage by product differentiation, companies may seek to 

provide customers with superior quality products (Porter, 1980). The companies thus 

need to closely control the quality of production process to ensure that high levels of 

product quality are achieved (Chenhall & Langfield-Smith, 1998; Hoque, 2003; 

Schonberger & Knod, 1994). For example, the companies may inspect the outputs of 

production activities throughout the process to determine the conformance to 

specifications of superior quality products (Hoque, 2003). Such inspection may detect 
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defects at the early stage of the process; therefore, the companies are able to take 

corrective actions to solve problems before the production goes further (Chenhall & 

Langfield-Smith, 1998). This may result in a reduction in scrap, defects, reworks and 

manufacturing lead-time (Deming, 1982; Prajogo & Sohal, 2006).  

 

According to Kaplan & Norton (1996a), companies that manufacture products more 

efficiently (lower waste, defect, scrap and rework) are likely to achieve higher 

performance of the operations process. As mentioned above, differentiators closely 

monitor the quality of production process to ensure high quality. By having such 

monitoring, they are able to reduce scraps, defects, reworks and manufacturing lead-

time in their production process. Therefore, they are likely to gain high performance 

of the operations process.  

 

Post-sale Service Process 

 

Companies can gain competitive advantage of product differentiation by offering 

superior post-sale services to customers (Porter, 1980). Thus, companies focusing on 

a differentiation strategy may attempt to improve their post-sales services by 

improving warranty and repair activities and effectively dealing with defects and 

returned products (Gaiardelli et al., 2007). It has been found that many leading 

companies try to differentiate themselves from competitors by satisfying customers 

for superior post-sale services (see Cohen, Cull, Lee, & Willen, 2006; Gaiardelli et 

al., 2007). For example, Caterpillar (producing heavy machinery) offers a guaranteed 

48-hour delivery of parts worldwide (Cohen & Whang, 1997). Dell Computer has a 
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package delivery service to provide a faster turn-around for computers returned for 

repairs (Cohen & Whang, 1997). 

 

The above discussion suggests that to sustain competitive advantage, companies 

employing more of a differentiation strategy may be required to improve their 

performance of the innovation, operations and post-sale service processes within the 

internal business process. Therefore, it is arguable that companies employing more of 

a differentiation strategy are likely to achieve superior internal business process-

related performance. This leads to the hypothesis below. 

 

Hypothesis 3c: The more a company employs a differentiation strategy, the greater is 

its internal business process-related performance. 

 

3.5.4 Competitive Strategy and Learning and Growth-related Performance 

 

As noted in section 3.5.3, in today’s competitive market, customer needs and 

preferences change rapidly. Differentiators are required to frequently create new 

products to meet the changing needs of customers in order to sustain their competitive 

advantage of product differentiation (Hua & Wemmerlov, 2006; Liao & Cheung, 

2002; Maidique & Zirger, 1984; Miller, 1986). They may also need to shift their 

production and organisation processes quickly to be able to produce new products that 

meet such changing needs (Guthrie et al., 2002). They may thus face a rapid change 

(high uncertainty) in the task environment (Guthrie et al., 2002).  
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Govindarajan (1988) suggested that in highly uncertain situations, the employees, 

who have more understanding of their day-to-day tasks, are more likely than the top 

management to make timely and appropriate decisions relating to their tasks. For 

example, when the customer needs and preferences change quickly, marketing 

managers may earn a better understanding of needs and preferences of customers than 

the top-level managers because they have a closer relationship with customers. 

Therefore, they can make timely and effective decisions (e.g. on changing product 

package and changing promotion plan) in responding to changing needs and 

preferences. 

 

From the discussion above, it can be argued that differentiators facing high 

uncertainty in task environment may encourage their employees to participate highly 

in making decisions relating to their tasks (Guthrie et al., 2002). This argument has 

been supported by other studies. A study by Arthur (1992), for example, found that 

the adoption of a differentiation strategy was more consistent with employee 

participation.10 In addition, Veliyath and Shortell (1993) suggested that companies 

employing a differentiation strategy (focusing on innovation) require more employee 

participation. A more recent study by Gurthrie et al. (2002) also found that companies 

moving towards a differentiation strategy tend to utilise a higher level of employee 

participation.  

 

10 For the present study, employee participation and employee involvement are interchangeable.  
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The utilisation of employee participation may enhance the employees’ job satisfaction 

and performance (Oakland, 1993). When employees are able to make decisions about 

the ways they work, they may be motivated to work harder and be more satisfied with 

their jobs (Wilkinson et al., 1997). Previous studies in psychology have widely 

supported this view. For example, after analysing 52 past articles, Wanger (1994) 

found that employee participation was significantly and positively related to employee 

performance and satisfaction. Therefore, companies focusing on employee 

participation are likely to improve their employee satisfaction and performance. 

 

According to Kaplan and Norton (1996a), employee satisfaction and employee 

capabilities (performance) are indicators of learning and growth-related performance. 

More specifically, companies with higher levels of employee satisfaction and 

performance are likely to achieve better learning and growth-related performance 

(Kaplan & Norton, 1996a). Consequently, companies employing more of a 

differentiation strategy that may obtain higher levels of employee satisfaction and 

performance through the higher utilisation of employee participation are likely to 

achieve superior learning and growth-related performance. The following hypothesis 

can be proposed. 

 

Hypothesis 3d: The more a company employs a differentiation strategy, the greater is 

its learning and growth-related performance 
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3.6 Stages of Product Life Cycle and Organisational Performance 

3.6.1 Stages of Product Life Cycle and Financial Performance 
 

Previous studies have extensively examined sales of products at different stages of 

PLC (Brockhoff, 1967; Cox, 1967; Hinkle, 1966; Polli & Cook, 1969). The results of 

these studies were presented in terms of a sales curve throughout four stages of PLC. 

Most of the previous studies found that the sales curve was approximately bell-shaped 

(Rink & Swan, 1979), as presented in Figure 3.1 below.  

 

Figure 3.1: Sales Curve of PLC 

 
Product sales in early stages (introduction and growth) and later stages (maturity and 

decline) of PLC are discussed in terms of this sales curve. During the early stages, 

after a new product is launched, customers may start recognising its existence and 

undertake a product trial (Kotler, 2003). They may then continue their purchasing of 

the product (Best, 2004). The new customers may also start purchasing the new 

product if they hear favourable views about the new product by word of mouth (Best, 

2004). As a result, sales in the early stages may increase rapidly, leading to a high rate 

Intro 
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Source: Adapted from Miller and Layton (2000, figure 9.5, p. 289) 

Sales
($)

Time 0



Chapter 3: Hypotheses Development 

 88

of sales growth (Kotler, 2003) (as shown in the sales curve slope in Figure 3.1). 

Hambrick et al. (1982) and MacMillan et al. (1982), for example, suggested that sales 

growth of a product in the early stages is relatively high as it may be able to reach ten 

per cent per year or higher.  

 

On the other hand, as products move to the later stages of PLC, the demand of 

products no longer increases. There are no new customers purchasing products as 

most potential customers have tried them (Kotler, 2003). Sales thus grow slowly and 

become stable, resulting in very low or no sales growth (Kotler, 2003). Once a newer 

product possessing better performance and fulfilling the same needs of customers is 

launched to the market, customers may switch from the existing products in the later 

stages to a newer product (Kotler, 2003; Miller & Layton, 2000). This may result in 

sales decline (Miller & Layton, 2000). Therefore, as illustrated in Figure 3.1, during 

the later stages, sales growth has been slowed until there is none. Considering sales 

growth in both early and later stages of PLC, it can be concluded that sales growth in 

the early stages of PLC is higher that in the later stages. 

 

Existing literature has also examined the profit curve throughout the product life 

cycle, as presented in Figure 3.2 (Miller & Layton, 2000). Profits of products in each 

stage of PLC are explained in relation to this figure.  
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Figure 3.2: Profit Curve of PLC 
 

In the introduction stage of PLC, a product is very new to customers; they may not 

recognise its existence, resulting in very low sales (revenue) (see also figure 3.1). In 

this stage, companies normally outlay high promotional expenditures in order to 

penetrate the market (Kotler, 2003). Given low sales, but high promotional 

expenditure, a product in this stage normally makes a loss or no profit, as shown in 

figure 3.2 (Kotler, 2003). As the product moves to the growth stage of PLC, more 

customers may recognise its existence and may thus continue to purchase the product 

(Best, 2004). The demand for a product is thus increasing rapidly. However, in this 

stage, the supply is relatively low as only a few companies may have entered the 

market.11 Therefore, the demand for the product in this stage is normally higher than 

the supply (Best, 2004). This allows companies to charge products at a premium 

price, resulting in a high profit margin (Best, 2004). With a high profit margin and 

increasing sales volume, as presented in figure 3.1, the profits of products in the 

growth stage increase and reach the peak, as shown in figure 3.2 (Best, 2004; Miller 

 
11 Many companies are not certain about the survival of new products (products in the early stages); 
therefore, they may delay their new product introductions (Kotler, 2003; Miller & Layton, 2000). 
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& Layton, 2000). Profits in the early stages of PLC are the combination of profits of 

products in both introduction and growth stages. As companies may obtain loss from 

products in the introduction stage, but high profit in the growth stage, the profits in 

the early stages, on average, are unlikely to be very high.  

 

In the maturity stage, more companies may have entered the market, leading to 

increased supply of the products (Kotler, 2003). With increased supply, but relative 

stable demand (as explained above), the competition becomes more intense (Best, 

2004; Kotler, 2003; Miller & Layton, 2000). Companies in the maturity stage attempt 

to compete with product price (Kotler, 2003). Product prices in this stage thus 

decrease, leading to a lower profit margin (Best, 2004). As illustrated in figure 3.1, 

sales volume of products in the maturity stage is relatively high. Given a lower profit 

margin, but high sales volume, profits in the maturity stage are relatively high as in 

figure 3.2. However, as the products move to the decline stage, sales volume drops 

because customers switch from the existing products to a newer product that has 

better performance (Kotler, 2003; Miller & Layton, 2000). Given a lower profit 

margin and low sales volume, the profits in this stage are very low. Then, as in figure 

3.2, profits become zero once the products are removed from the market (Miller & 

Layton, 2000). Profits in later stages combine profits of both maturity and decline 

stages. As discussed earlier, profits in the maturity stage are relatively high, while 

those in the decline stage are very low. As a consequence, profits in the later stages, 

on average, may not be very high. Thus, profits of products in both early and later 

stages are very similar: they are unlikely to be very high in either stage.  
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According to Hoque and James (2000), sales growth and organisation profitability are 

the main indicators of financial performance. More specifically, increased sales 

growth and profits relate to improved financial performance. Following the above 

discussion, even though profits of both early and later stages of PLC are relatively 

similar, sales growth in the early stages of PLC is higher than that in the later stages. 

Therefore, the present study argues that financial performance in the early stages of 

PLC is relatively higher than that of the later stages. The companies possessing more 

products in the early stages of PLC (but fewer products in the later stages) are likely 

to obtain higher financial performance. This leads to the hypothesis below. 

 

Hypothesis 4a: The more a company has products in the early stages of PLC, the 

greater is its financial performance. 
 

3.6.2 Stages of Product Life Cycle and Customer-related Performance 
 

To successfully introduce new products, companies normally focus on research and 

development as well as marketing research to ensure that new products can perform 

better than older ones and meet the current needs and preferences of customers 

(Henard & Szymanski, 2001). Therefore, products in the early stages (newer 

products) are likely to have a better performance than the old ones and fulfill more 

recent needs and preferences of customers (see Liao & Cheung, 2002). Customers are 

thus likely to be more satisfied with products in the early stages. In contrast, products 

in the later stages of PLC (older products) that were developed based on older 

technology may not be able to perform as well as the newer ones. Also, the older 

products in the later stages that were created to meet the past customer needs and 

preferences may no longer fulfill the current ones (Liao & Cheung, 2002). Therefore, 
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customer satisfaction of products in the later stages (older products) may thus drop. 

For example, in 2005, Intel introduced a new microprocessor –‘Pentium D 

processor’– which offers better performance (e.g. higher CPU speed) than an older 

one, the Pentium 4 processor (Intel, 2007). With its higher performance, the Pentium 

D processor is likely to meet the current needs of customers, e.g. performing video 

editing, playing graphic intensive game and running multiple background tasks 

simultaneously (Intel, 2007). Customers are likely to be more satisfied with the new 

Pentium D processor than with the older Pentium 4 processor. In conclusion, products 

in the early stages (newer products) are able to possess better performance as well as 

meet more recent needs and preferences of customers than those in the later stages. 

Customer satisfaction of products in the early stages is higher than that in the later 

stages. 
 
Further, in the early stages of PLC, companies may focus on promotion to draw the 

attention of potential customers to the existence of new products and induce them to 

make product trials (Kotler, 2003). Once the customers accept the new products, they 

may continue their purchasing (Kotler, 2003). The demand for the product thus 

increases rapidly (Best, 2004). However, as explained in section 3.6.1, in the early 

stages, there are only few competitors because other companies may not be certain 

whether customers will accept the new products; they thus may delay their new 

product introduction (Kotler, 2003; Miller & Layton, 2000). Given increasing demand 

for products, but few competitors, the demand is shared by fewer companies. This 

may allow companies competing in the early stages to gain a large share of the 

market12 (Robinson & Fornell, 1985; Urban, 1986).  

 
12 Market share refers to a proportion of a company’s sales in relation to the total sales of the market 
(Miller & Layton, 2000).   
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In the later stage of PLC, on the other hand, more competitors have entered the 

market as they are more certain that customers have accepted the products (Kotler, 

2003; Miller & Layton, 2000). However, in these stages, the demand for product 

becomes relatively stable as most potential customers have tried the products (Best, 

2004; Kotler, 2003). Given the stable demand of products, but increasing number of 

competitors, sales in the market in the later stages are shared by many companies. 

Companies competing in these stages may thus obtain smaller market share. 

 

As a result, companies competing in the early stages are likely to possess a larger 

market share than those competing in the later stages. This argument can be illustrated 

by a soft drink market example. In the early stages of PLC when soft drink was first 

introduced to the market, there were very few companies entering this market, for 

instance the Coca Cola and Pepsi companies, so sales of this market were mainly 

shared between these two companies. These companies were able to gain a large 

market share. However, once the soft drink was accepted by customers, many 

companies saw the opportunity to enhance their sales. More companies such as Virgin 

Cola, Cott and Home Brand then entered the market in the later stages of PLC. Sales 

of this market are then shared by many companies; the market share in the later stages 

becomes smaller than in the early stages. Now, even though Coca Cola company is 

still the leader in this market, it may have lost some of its market share to other 

companies.  
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Section 3.5 explains that customer satisfaction and market share are proxy indicators 

of customer-related performance (Kaplan & Norton, 1996a). Particularly, increased 

level of customer satisfaction and market share relates to improved customer-related 

performance. Since the companies with more products in the early stages of PLC are 

able to obtain higher customer satisfaction and larger market share, they are likely to 

achieve higher customer-related performance. This can be summarised into the 

following hypothesis. 

 

Hypothesis 4b: The more products a company has in the early stages of PLC, the 

greater is its customer-related performance. 

 

3.6.3 Stages of Product Life Cycle and Internal Business Process-related 
Performance 
 

The relationship between the stages of PLC and internal business process-related 

performance can be explained based on the concept of a learning curve (learning by 

doing). The concept of a learning curve is that “as people learn, their job proficiency 

increases, and with these increased skills, they are able to produce a product unit 

better and quicker” (Kortge et al., 1994, p. 224). To produce new products, companies 

may need new operations processes, so in the early stages of PLC, employees have 

just started learning about the new process and thus are likely to have relatively low 

skills (see Adler & Clark, 1991; Franceschini & Galetto, 2004). The employees may 

make more mistakes during the manufacturing process and take a longer time to 

manufacture the new products (see Franceschini & Galetto, 2004). This may lead to 

relatively low manufacturing efficiency (Gillespie, 1981). 
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However, as the products move to later stages of PLC, the employees have been 

producing the same products for a longer time, and thus repeating the same tasks over 

time. Their expertise or skills in manufacturing products such as efficient equipment 

and machine uses may increase (Adler & Clark, 1991; Franceschini & Galetto, 2004). 

The employees are likely to work faster and make fewer mistakes. This in turn may 

help companies to reduce scrap, reworks, defects and manufacturing lead-time, 

leading to more efficient and effective production process (Franceschini & Galetto, 

2004). In addition, in the later stages of PLC, the manufacturing process has been 

operating for a longer time. The engineers are more likely to discover problems in the 

process such as productivity bottlenecks and quality problems (Macher & Mowery, 

2003). They may thus be able to take corrective actions to improve the production 

capabilities (Adler & Clark, 1991), which in turn may enhance efficiency of 

manufacturing process. 

 

Following the above discussion, during the later stages of PLC, the companies have 

been producing products for a longer time; their managers are likely to gain higher 

operating skills. Also, the companies are able to benefit from improvement of 

manufacturing process through engineering problem-solving (Adler & Clark, 1991; 

Macher & Mowery, 2003). The efficiency of the manufacturing process may therefore 

improve. According to Kaplan and Norton (1996a), increased efficiency of the 

manufacturing (operations) process is associated with improved internal business 

process-related performance. The present study thus argues that as companies having 

more products in the later stages (fewer products in the early stages), they are likely to 

achieve higher internal business process-related performance. The following 

hypothesis summarises the above discussion. 
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Hypothesis 4c: The more products a company has in the later stages of PLC, the 

greater is its internal business process-related performance.  In other words, the 

hypothesised relationship is inverse (due to calculation of the scale measuring PLC, 

section 4.5.2 in Chapter 4). 

3.6.4 Stages of Product Life Cycle and Learning and Growth-related 
Performance 
 

As explained in section 3.6.3, in the later stages of PLC, employees have accumulated 

more experience and skills in operating the manufacturing process (Adler & Clark, 

1991; Franceschini & Galetto, 2004). They are likely to make fewer mistakes and to 

work faster (Franceschini & Galetto, 2004). Thus, they may be able to perform their 

tasks more efficiently (Franceschini & Galetto, 2004). Bagozzi (1980) and Greene 

(1972) suggested that once the employees can achieve higher task performance, they 

are able to obtain greater rewards. They may thus be more satisfied with their jobs. 

Karatepe & Tekinkus’s (2006) study of the Turkish retail banks industry, for example, 

found that a high level of employee performance was associated with increased 

satisfaction with their jobs. A study by Bakakus et al. (1999) in a service organisation 

also revealed a positive relationship between performance and employee satisfaction 

with their jobs.  

 

Thus, in the later stages of PLC, employees may have higher working skills and be 

able to work more efficiently. They are likely to receive higher rewards, resulting in 

higher level of job satisfaction. Therefore, companies with more products in the later 

stages are likely to achieve greater employee efficiency and employee satisfaction. As 

explained in section 3.5, employee efficiency and employee satisfaction are indicators 
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of learning and growth-related performance. Specifically, increase in employee 

efficiency and employee satisfaction may lead to higher learning and growth-related 

performance. Therefore, the present study argues that companies with more products 

in the later stages of PLC (or fewer products in the early stages of PLC), which 

possess higher levels of employee efficiency and satisfaction, are likely to gain higher 

learning and growth-related performance. The following hypothesis presents the 

above argument. 

 

Hypothesis 4d: The more a company has products in the later stages of PLC, the 

greater is its learning and growth-related performance.  In other words, the 

hypothesised relationship is inverse (due to calculation of the scale measuring PLC, 

section 4.5.2 in Chapter 4). 

 

3.7 The Use of Broad Scope MAS Information and Organisational Performance 
 
3.7.1 The Use of Broad Scope MAS Information and Financial Performance 
 

Managers are able to gain an understanding of external factors, particularly customers 

and competitors through the use of broad scope MAS information (Chenhall & 

Morris, 1986). Broad scope MAS information on results of customer surveys may be 

used by managers to understand what customers currently need and what they may 

need in the future (Kohli & Jaworski, 1990). They may also use external MAS 

information relating to a competitor’s products, services, technology and strategies to 

analyse competitor’s strengths, weaknesses and capabilities. Once managers gain such 

an understanding of these external factors, they may be able to respond to such factors 
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more appropriately (Narver & Slater, 1990; Pelham, 1997). An understanding of 

current customer needs and their needs for the future may assist managers to create 

products to meet such needs and thus appeal to customers (Dawes, 2000; Ge & Ding, 

2005; Kohli & Jaworski, 1990). Customers may be satisfied with products and 

continue to purchase them (Pelham, 1997); as a result, products sales may increase 

(Day & Wensley, 1988; Hult & Ketchen, 2001), resulting in greater profitability 

(Dawes, 2000).  

 

In addition, once managers identify a competitor’s strengths, weaknesses and 

capabilities through the use of broad scope MAS information, they may be able to 

prepare for competitor’s actions/activities more appropriately (Dawes, 2000; Dickson, 

1997). By obtaining knowledge of weakness of a competitor’s products, the managers 

may focus on improving their own company’s products to overcome the competitor’s 

weakness. In the process, their products become superior to the competitor’s products. 

Customers may be more satisfied with their products, so the customers may then shift 

from the competitor’s product to their products. Product sales and profits may thus 

improve. Many previous studies in marketing literature have provided evidence 

indicating that an understanding of strengths, weaknesses, capabilities and strategies 

of competitors (competitor orientation) may assist companies to improve their 

financial performance. Dawes (2000) found that competitor orientation was positively 

associated with profitability. Noble et al. (2002) found that competitor orientation was 

positively related to financial performance in terms of ROI (return on investment) and 

ROS (return on sales).  
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The existing literature shows that by monitoring broad scope MAS information with 

respect to nonfinancial measures such as number of reworks and defective products, 

managers may be able to detect the problem within the process early (Chenhall, 1997; 

Mia, 2000). If the number of defective products is relatively high, managers may be 

alerted that there is a problem within the production process. Once managers are able 

to identify the problem in the process, they may take corrective actions to solve the 

problem, potentially decreasing the number of defective products. Normally, 

companies are required to fix the defective products, which may consume additional 

costs of materials, labour and overhead (Winata, 2005). As the number of defective 

products declines, the companies may be able to avoid such additional costs for fixing 

the defective products. Production costs may decrease, leading to improved profits. 

Previous studies have found the use of broad scope MAS information may help 

companies to improve their financial performance. Mia (2000), for example, found 

that companies under JIT environment using more MAS information are likely to 

achieve greater profitability. Findings of Baines and Langfield-Smith (2003) also 

suggest that greater reliance on nonfinancial measures is related to improved 

organisational performance. 

 

In summary, broad scope MAS information may be able to help managers to gain 

understanding of external factors such as customers and competitors; they are likely to 

make more effective decisions in response to external factors, which in turn may help 

companies to improve their sales. In addition, broad scope MAS information is 

needed for managers to monitor their internal process. If there are problems in the 

process, they are able to solve these problems earlier. Companies are likely to reduce 

costs of defect correction and wastage, leading to cost reduction. Given improving 
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sales and cost reduction, companies are likely to achieve higher profits. As a result, 

their financial performance may increase. The present study thus argues that the use 

of broad scope MAS information may help companies to improve their financial 

performance, leading to the following hypothesis. 

 

Hypothesis 5a: There is a positive relationship between the use of broad scope MAS 

information and financial performance 

 

3.7.2 The Use of Broad Scope MAS Information and Customer-related 
Performance 
 

Kohli and Jaworski (1990) suggested that external factors, including customers, 

competitors and government regulations, affect the changes in customer needs and 

expectations. Managers may be required to use broad scope MAS information on such 

external factors in order to gain an understanding of customer needs and expectations, 

(Kohli & Jaworski, 1990). As noted in section 3.7.1, broad scope MAS information 

relating to the customers, such as results of customer attitude surveys in technology, 

quality and product features, is important for managers as it can be used to examine 

what customers currently need and what they expect the products to be in the future 

(Kohli & Jaworski, 1990). In addition, managers may use broad scope MAS 

information relating to competitors, such as competitor’s products, services and 

marketing strategies to obtain an understanding of changes in customer needs (Day & 

Wensley, 1983; Kohli & Jaworski, 1990). By monitoring competitor product 

characteristics in terms of technology, price and performance, companies may be able 

to predict the changes in customer needs and expectations. For instance, in the digital 

audio player industry, once competitors launched a new digital audio player, 
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incorporated with MP4 technology, which allows users to store both digital audio and 

digital video (e.g. music video), customers might no longer demand the existing audio 

players with MP3 technology (which can be used to store only digital audio). 

Customer expectations may shift from MP3 technology to MP4 technology. 

 

Further, by using broad scope MAS information in relation to government 

regulations, managers are able to understand the changes in customer needs (Kohli & 

Jaworski, 1990). For example, the legislation on mobile phone usage (that while 

driving, drivers are allowed to talk on the phone only by using accessories such as 

speaker and Bluetooth) may change customer needs. That is, customers may require 

the mobile phones that can be used with the accessories such as speaker and 

Bluetooth. 

 

The above discussion indicates that the use of broad scope MAS information relating 

to customers, competitors and government regulations may improve managers’ 

understanding of customer needs and expectations (Kohli & Jaworski, 1990). The 

managers may be able to decide the right products that can fulfil more customer needs 

and expectations (Mia & Clarke, 1999). The customers become more satisfied with 

products (Jaworski & Kohli, 1993; Kohli & Jaworski, 1990; Pelham & Wilson, 1996). 

The customers may also continue to purchase the products, leading to a larger market 

share (Ge & Ding, 2005). Consequently, increased use of broad scope MAS 

information may assist companies to improve their customer satisfaction and market 

share. As mentioned in section 3.5, customer satisfaction and market share are main 

indicators of customer-related performance (Kaplan & Norton, 1996a). Specifically, 

higher levels of customer satisfaction and market share lead to greater customer-
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related performance.  The present study thus argues that increased use of broad scope 

MAS information may assist companies to achieve superior customer-related 

performance, leading to the following hypothesis.  

 

Hypothesis 5b: There is a positive relationship between the use of broad scope MAS 

information and customer-related performance. 

 

3.7.3 The Use of Broad Scope MAS Information and Internal Business Process-
related Performance 
 

As explained earlier in section 3.5, internal business process is made up of a sequence 

of three sub-processes (1) innovation process which is related to developing new 

products, (2) operations process, which is related to manufacturing and delivering 

products to customers, and (3) post-sales service which is related to providing post-

sales services to customers (Kaplan & Norton, 1996a). Companies may be required to 

closely monitor these three sub-processes to ensure success in the internal business 

process (see Chenhall, 1997; Gaiardelli et al., 2007; Mia, 2000).  

 

Managers may be required to use broad scope MAS information (nonfinancial 

measures) for monitoring the three sub-processes within the internal business process 

(see Birnberg & Snodgrass, 1988; Gaiardelli et al., 2007; Goold & Quinn, 1990; 

Hayes, Wheelwright, & Clark, 1988; Ittner & Larcker, 1995; Mia, 2000). Managers 

may set targets in terms of nonfinancial measures. For example, to monitor the 

innovation process, managers may set targets for time to market a new product, 

number of design modification and number of new patents (Griffin & Page, 1996; 

Hertenstein & Platt, 2000; Jiménez-Zarco, 2006). To monitor the operations process, 
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managers may set targets for defect rates, wastage rates and manufacturing lead-time 

(Mia, 2000). To monitor the post-sales services, managers may set targets in terms of 

nonfinancial measures such as percentage of requested parts available, total number of 

claim received, procurement response time, repair time, transport time and stock of 

parts available per month (Gaiardelli et al., 2007; Saccani et al., 2006). 

 

Once the targets are set, managers may monitor the actual performance in relation to 

the achievement of targets (Mia, 2000). This monitoring is able to indicate the 

strength and weakness (problem) within the processes. If the actual performance is 

below the targets, it may signal a problem within the process. Managers may need to 

determine the causes of problem and take immediate corrective actions to solve the 

problem in order to ensure that the targets are achieved (Chenhall, 1997; Nanni et al., 

1990). As a result, company’s process performance is likely to improve (see Chenhall, 

1997; Mia, 2000). According to Hertenstein and Platt’s (2000) study, managers may 

monitor financial measures (e.g. cost of product development process) and 

nonfinancial measures (e.g. number of new patents, number of new products 

developed, number of product started, and time to market new products) to ensure 

success of the innovation process. Mia’s study in 2000 suggested that the use of broad 

scope MAS information on a comparison between target and actual performance in 

terms of wastage rates, percentage of defects and capacity utilisation is able to help 

organisations to improve the efficiency of their operations process. 
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However, in today’s competitive market, performance monitoring based on a 

comparison between actual performance and internal targets (as discussed above) 

alone is no longer adequate. To sustain today’s competitive advantage, companies are 

required to obtain equal or superior internal business process-related performance 

relative to their competitors (Elmuti & Kathawala, 1997). Thus, in addition to a 

comparison between actual performance and internal targets, companies may need to 

conduct competitive benchmarking, comparing a company’s performance of the sub-

processes within the internal business process with that of its competitors (Spendolini, 

1992). Hoque (2003) argued that to conduct benchmarking, nonfinanical MAS 

information is needed. Managers may use broad scope MAS information such as 

manufacturing lead-time, material usage, and number of on-time delivery to 

benchmark their performance of operations process against that of competitors 

(Hoque, 2003).  

 

By benchmarking, companies are able to acknowledge their strengths and weaknesses 

relative to their competitors (Voss et al., 1997). If companies’ manufacturing lead-

time is longer than that of competitors, for example, this signals a weakness in the 

companies’ process. Companies may thus need to learn from competitors to gain a 

better understanding of how competitors are able to manufacture faster (see Elmuti & 

Kathawala, 1997; Voss et al., 1997). Companies may then directly adopt competitors’ 

superior process/methods, or may use the competitors’ process as a benchmark (goal) 

to try to improve their own process, to ensure that the performance of their own 

process meets or exceeds that of the competitors (Elmuti & Kathawala, 1997; Voss et 

al., 1997). The performance of the process may thus improve (Elmuti & Kathawala, 

1997; Ulusoy & Ikiz, 2001; Voss et al., 1997).  
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The above discussion suggests that the use of broad scope MAS information on 

companies’ actual performance against their internal targets and against their 

competitors’ performance is imperative to enhance managers’ understanding of the 

strengths and weaknesses (problems) of their internal business process (Mia, 2000; 

Voss et al., 1997). With such an understanding, managers are likely to cope with the 

process more appropriately (Chenhall, 1997). That is, they may focus on improving 

the performance to ensure that the targets are achieved. They may also need to adopt 

the process from the superior competitors or try to improve their own process to 

perform better than the competitors’ process (Elmuti & Kathawala, 1997; Voss et al., 

1997). As a result, the internal business process-related performance may increase. 

The present study argues that increased managers’ use of broad scope MAS 

information may be able to assist companies to achieve higher internal business-

related performance. This leads to the following hypothesis. 

 

Hypothesis 5c: There is a positive relationship between the use of broad scope MAS 

information and internal business process-related performance. 
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3.7.4 The Use of Broad Scope MAS Information and Learning and Growth-
related Performance 
 

Managers may use broad scope MAS information with respect to nonfinancial 

measures to determine how well employees perform their tasks (Mia, 1993). They 

may use nonfinancial measures such as productivity level, manufacturing lead-time 

and ratio output to input to evaluate performance of employees in the production 

department. Nonfinancial measures such as customer response time and sales volume 

can be used to determine performance of employees in the marketing department.  

 

As managers use more nonfinancial measures, they may be able to closely evaluate 

employee performance, potentially, obtaining a greater understanding of employee 

performance. They may thus decide more appropriate rewards for the employees 

(Horngren & Foster, 1986; Mia, 1993): employees that perform very well in their 

tasks are likely to obtain greater rewards or incentives, leading to greater employees’ 

job satisfaction (Mia, 1993; Milton et al., 1984; Steer, 1991). In addition, as 

employees may be rewarded more appropriately, they may also be encouraged to 

improve their task performance. This is because the employees may be relatively 

certain that they may obtain greater rewards, if they put more efforts in their tasks.  

 

As discussed in section 3.5, levels of employee satisfaction and employee 

performance are the main indicators of learning and growth-related performance. In 

particular, as companies obtain higher employee satisfaction and performance, they 

are likely to achieve greater learning and growth-related performance. With managers 

using more broad scope MAS information, they are able to reward their employees 

more appropriately. The employees thus become more satisfied with their tasks and 
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are more likely to improve their task performance. Therefore, the present study argues 

that increased use of broad scope MAS information is able to assist companies to 

improve learning and growth-related performance. This leads to the hypothesis below. 

 

Hypothesis 5d: There is a positive relationship between the use of broad scope MAS 

information and learning and growth-related performance. 

 
3.8 Chapter Summary 
 

This chapter has presented a discussion of hypothesised relationships among variables 

in this study. Based on the theoretical explanation, it is proposed that a company 

focusing on a differentiation strategy and/or having more products at early stages of 

PLC may use more broad scope MAS information. In addition, a company that 

focuses on a differentiation strategy and uses more broad scope MAS information 

may achieve both higher financial performance and higher nonfinancial performance 

(customer, internal business process and learning and growth-related performance). 

Moreover, companies having more products in the early stages of PLC may achieve 

higher financial and customer-related performance, while those with more products in 

the later stages of PLC may obtain superior internal business process-related and 

learning and growth-related performance. The following chapter presents the research 

method that is used in this study for testing the proposed hypotheses. 
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CHAPTER 4  
Research Method 

------------------------------------------------------------------------------------------------------- 
 

4.1 Introduction 

 

This chapter discusses the research method used for collecting data for testing the 

hypotheses proposed in Chapter 3.  Section 4.2 presents the rationale for the multi-

method approach used in the current study. Section 4.3 describes the questionnaire 

survey, including participants and the data collection for the study, while section 4.4 

discusses the questionnaire preparation. Section 4.5 presents variable measurements 

and the results of validity and reliability tests of the instruments. Section 4.6 explains 

the administration of in-dept interview and the final section provides the overview of 

this chapter. 

 

4.2 Rationale for Multi-method Approach 

 

A multi-method approach, using both quantitative and qualitative data in a single 

study (Creswell, 2003), was used in the current study. Data were collected, firstly 

through a questionnaire survey, and secondly through in-depth interviews. The multi-

method approach, chosen to confirm and cross-validate findings from different data 

sources, uses qualitative results from interviews to explain and interpret quantitative 

results from the questionnaire survey (Creswell, 2003). This method is especially 

useful for explaining unexpected or surprise results from the survey (Creswell, 2003; 

Morse, 1991) and may provide in-depth understanding of and richer information 
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about the research questions (Brownell, 1995). Therefore, the multi-method approach 

may help researchers build confidence concerning findings (Patiar, 2005). 

 

4.3 Questionnaire Survey Method 

 

The objective of the questionnaire survey was to obtain the data to be used for testing 

the hypotheses. The survey questionnaire was mailed to the companies sampled from 

the food-processing and electronics industries in Thailand. The following sections 

provide details of the participants and data collection. 

 

4.3.1 Participants 

 

As previously noted in section 2.8, the present study selected samples from the food-

processing and electronics industries, in order to examine the effect of uncertainty at 

the industry. The food-processing industry faces relatively low uncertainty, while the 

electronics industry faces relatively high uncertainty. A list of the companies in the 

food-processing and electronics industries was obtained from the database of Ministry 

of Commerce, Thailand. The database was not classified into industries; therefore, 

government officials searched names and descriptions of companies by using 

keywords. For the electronics industry, “electronics” and “computer” were used as 

keywords, while for the food-processing industry, “food” was used as the keyword. 
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Only medium to large companies were included in the sample for the current study. 

Small companies were excluded since they might be reluctant to provide information 

about financial performance (Covin et al., 1990), which was required for the current 

study. According to criteria provided by the Department of Industrial Promotion, 

Ministry of Industry Thailand, medium to large companies must have total fixed 

assets of at least 20 million baht and 50 employees (Thai SMEs, 1999). Since the 

number of employees was not provided by the database, this study used total fixed 

assets to determine the size of company.  

 

Based on the database of Ministry of Commerce, there were 1,047 companies in the 

electronics industry, with only 232 companies classified as manufacturing and 

categorised as medium to large companies. All 232 companies were selected in the 

sample for the study. There were 4,336 companies in the food-processing industry. 

Only 688 companies were medium to large manufacturing companies; the sample of 

232 companies was randomly drawn from these. Therefore, the sample for the study 

consisted of 464 companies; 232 from the electronics industry, and 232 from food-

processing. 

 

Cooper and Schindler (2003) suggested that random sampling has two main 

advantages: 1) reducing or eliminating sampling bias, which enhances the 

researcher’s confidence that the sample is representative of the population from which 

it has been drawn; and 2) reducing the chance of sampling errors. Sekaran (2003, p. 

270) claims that random sampling “has the least bias and offers the most 

generalizability.” Therefore, random sampling was used to select the participants. 
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The participants in the survey were general managers of the sampled companies 

because they were able to provide information about competitive strategy (see 

Chenhall & Langfield-Smith, 1998), product life cycle (see  Magnan, Fawcett, & 

Birou, 1999), the use of broad scope MAS information (see  Chenhall & Morris, 

1986; Chong, 1998; Mia, 2000), and organisational performance. One general 

manager from each company in the sample participated in the survey. 

 

4.3.2 Data Collection 

 

A questionnaire package comprising 1) a cover letter, explaining the purposes of the 

study and confidentiality of the respondents, 2) the questionnaire with a tear-off 

section for respondents to provide their email address or postal address for a request 

of the survey results, and 3) a reply-paid envelope was sent to the general managers of 

the sampled companies.  

 

A week after sending the questionnaire packages, telephone calls were made to make 

sure that the general managers had received the packages and to explain to the 

participants briefly about the objectives of the study. Additional questionnaire 

packages were forwarded to those who had misplaced the original questionnaire 

package. 
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Table 4.1 presents a description of the sample and response rate: 115 questionnaires 

were received from the respondents; five were incomplete. Two other cases (Case 11 

and 107) were also dropped from the data analysis because they were outliers (see 

section 5.3). Therefore, the total number of questionnaires used for data analysis was 

108 (23.28% response rate).  

 
Table 4.1: Sample Description and Response Rate 

 

Description 
Sample Response 

Rate 

Total number of distributed questionnaires 464 100% 
Total number of returned questionnaires 115 24.78% 

Less:   
Number of incomplete questionnaires (missing data) (5)  

Outliers (2)  

Total number of questionnaires used in data analysis 108 23.28% 

Table 4.2 provides further details of the description of sample and response rate based 

on the type of industry. For the food-processing industry, 55 questionnaires were 

received from respondents; four had missing values. Therefore, 51 questionnaires 

from the food-processing industry were usable (21.98% response rate). For the 

electronics industry, 60 questionnaires were returned, with only one incomplete. Two 

cases of questionnaires returned from the electronics industry were dropped, as they 

were outliers, making 57 questionnaires from the electronics industry usable for data 

analysis (24.57% response rate). 
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Table 4.2: Sample Description and Response Rate for Food-processing and 
Electronics Industries 
 

Description 
Food-processing 

Industry 
Electronics 

Industry 
Sample Response 

Rate 
Sample Response 

Rate 

Total number of distributed questionnaires 232 100% 232 100% 
Total number of returned questionnaires 55 23.71% 60 25.86%
Less:     
Number of incomplete questionnaires 
(missing data) 

(4)  (1)  

Outliers   (2)  

Total number of questionnaires used in 
data analysis 

51 21.98% 57 24.57%

4.4 Questionnaire Preparation 

 

Three stages for preparing the survey questionnaire were undertaken. Firstly, a 

literature review was undertaken to construct instruments measuring variables in the 

theoretical model of the present study. From the literature review, instruments used in 

previous studies found to be suitable for the objectives of this study were adapted to 

measure the variables in the model. Secondly, the questionnaire package was 

translated from English to Thai; the professional translator then reviewed the 

translation of the questionnaire. Finally, a pilot study (discussed in section 4.4.1) was 

conducted to test the appropriateness of the instruments (Cooper & Schindler, 2003; 

Dillman, 1978).  
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4.4.1 Pilot Study 
 

The participants in the pilot study questionnaire included academics and general 

managers of the companies. Academics were selected because of their understanding 

of the design and topic of the study. Thus, they were able to assess the suitability of 

the items in the instruments and whether those items could achieve the study’s 

objectives (Van der Stede et al., 2005). General managers were chosen to participate 

in the pilot study, as they could identify problems or possible confusion with 

questions (Van der Stede et al., 2005). 

 

The academics participating in the pilot study comprised academics in Accounting 

and Marketing from Griffith Business School, Australia and academics in 

Accounting, Management and Marketing from the Faculty of Management Science, 

Prince of Songkla University, Thailand. General managers from ten selected 

companies also participated in the pilot study. These companies were chosen from the 

list of companies operating in Songkla province (obtained from the database of the 

Ministry of Commerce). Returned questionnaires from the general managers 

participating in the pilot study were not included in the survey sample.  

 

The academics and managers were contacted by telephone seeking their participation 

in the pilot study. The objectives of the study were briefly explained to them. Six 

academics in Australia, four academics in Thailand and ten general managers in 

Thailand participated in the pilot study. The draft questionnaire package, comprising 

(1) a questionnaire coversheet describing the objectives of the pilot study and the 

main study, and assuring the respondents about anonymity and confidentiality for 

their responses, (2) the questionnaire with a tear-off section for respondents to provide 



Chapter 4: Research Method 

 115

their email address or postal address for a request of the survey results, and (3) a 

reply-paid envelope, was sent to the participants.  Australian academics received the 

questionnaire package in English. They were asked to comment on the instruments in 

the questionnaire. In addition, Thai academics received the questionnaire package in 

both English and Thai. They were asked to comment on the instruments in the 

questionnaire as well as revise the translation from English to Thai. Further, Thai 

managers received the questionnaire package in Thai language. The managers were 

asked to complete the questionnaire and indicate any confusion or problem in the 

questionnaire.  

 

The feedback from academics and managers provided suggestions for improving the 

appropriateness of the questionnaire. The final version of the questionnaire was 

prepared by incorporating these suggestions (see Appendix A2: Questionnaire).  

 

4.5 Reliability and Validity Tests for Variable Measurements 

 

The reliability and validity of instruments were evaluated in order to investigate the 

accuracy of instruments for measuring what was to be measured (Cooper & Schindler, 

2003). “Reliability is the degree to which measures are free from error and therefore 

yield consistent results” (Zikmund, 2003, p. 300). A reliable measure can ensure 

similar results are obtained at different times and across different situations (Cooper 

& Schindler, 2003; Zikmund, 2003). The reliability of instruments can be statistically 

assessed by Cronbach’s (1951) alpha ranging from 0 to 1; the values from 0.60 to 

0.70 are considered the lower limit of acceptability (Hair et al., 1998).  
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The validity of instruments, in terms of both content validity and construct validity, 

were also examined (Page & Meyer, 2000; Winata, 2005). Content validity is defined 

as “the subjective agreement among professionals that a scale logically appears to 

reflect accurately what it purports to measure” (Zikmund, 2003, p. 302). Winata 

(2005) suggested that the requirement of content validity can be met by using the pre-

established instruments. Cooper and Schindler (2003) also suggested that content 

validity can be determined by judgemental or panel evaluation. As mentioned earlier, 

all instruments used in the current study were pre-established instruments; they were 

also revised/evaluated by academics and managers who participated in the pilot study. 

Consequently, it is considered that the content validity of instruments measuring 

variables in this study was fulfilled.  

 

“Construct validity implies that the empirical evidence generated by a measure is 

consistent with the theoretical logic about the concepts” (Zikmund, 2003, p. 303). The 

construct validity of instruments for all variables in the current study was tested by a 

factor analysis (Cooper & Schindler, 2003). By conducting a factor analysis, 

eigenvalues and factor loadings were obtained. The instruments have construct 

validity when the factor analysis produces an eigenvalue greater than one. When the 

factor analysis produces only one factor (construct) with an eigenvalue greater than 

one, the instruments have the character of unidimensionality.13 Further, the size of 

factor loadings indicates the level of pure (valid) measures of instrument (Tabachnick 

& Fidell, 2001). The higher the loading, the more the variable (item) is the pure 

measure of the instrument (Tabachnick & Fidell, 2001). Generally, factor loadings 

from 0.32 and over are considered interpretable (Tabachnick & Fidell, 2001). Comrey 
 
13 Unidimensionality refers to “the existence of one construct underlying a set of items and has been 
recognized as ‘one of the most critical and basic assumptions of measurement theory ” (Steenkamp & 
Van Trijp, 1991 p. 286). 
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and Lee (1992) provided more specific criteria for examining factor loadings by 

suggesting that loadings greater than 0.71 (50% overlapping variance) are excellent; 

and from 0.63 to < 0.71(40% overlapping variance) are very good; from 0.55 to < 

0.63 (30% overlapping variance) are good; 0.45 to < 0.55 (20% overlapping variance) 

are fair; and 0.32 to 0.55 (10% overlapping variance) are poor.   

 

The measurements of the variables and the results of validity and reliability tests of 

instruments measuring the variables in this study are presented in the following 

sections. 

 

4.5.1 Competitive Strategy 

 

As explained in section 2.4.3, in chapter 2, the present study examined the 

competitive strategy based on the extent to which a company employs a 

differentiation strategy. The instrument for assessing the extent to which a company 

employs a differentiation strategy was adapted from Govindarajan (1988). A five-

point Likert-type scale was used, ranging from 1 “significantly lower” to 5 

“significantly higher”, and general managers were asked to identify the perceived 

position of their organisations’ products relative to those of leading competitors under 

the following six items.  

1) product selling price 
2) percentage of sales spent on research and development  
3) percentage of sales spent on marketing expense 
4) product quality 
5) a variety of product features, such as size of products14 
6) brand image 

 
14 The results of the pilot study suggest wording changes were necessary for item six. The original item 
of “product feature” was changed to “a variety of product features, such as size of products” to enhance 
the understanding of the respondents. 
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The score for the competitive strategy was the average of the sum of the scores for to 

each of the six items. A high score indicates that a company employs more of a 

differentiation strategy, while a low score indicates that a company employs less of a 

differentiation strategy or employs more of a cost leadership strategy.  

 

The reliability of the scale was tested using Cronbach alpha. Table 4.3 presents 

Cronbach alpha of 0.779, indicating a satisfactory reliability level for the competitive 

strategy measures for this study (Nunnally & Bernstein, 1994). Other researchers such 

as Govindarajan (1988) and Jermias and Gani (2004) reported Cronbach alphas 

between 0.68 and 0.93, respectively, indicating satisfactory internal reliability for the 

instrument.  

Table 4.3: Reliability Analysis and Correlation Matrix for Instrument 
Measuring the Competitive Strategy 
 

Number of cases = 108; Cronbach α = 0.779 1 2 3 4 5 6

1. Product selling price 1.000      

2. Percentage of sales spent on R&D expense .450 1.000     

3. Percentage of sales spent on marketing   
expense 

.241 .600 1.000    

4. Product quality .287 .334 .318 1.000   

5. A variety of product features .275 .305 .288 .420 1.000  

6. Brand image .226 .368 .425 .581 .478 1.000 
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To test the construct validity for the competitive strategy, an orthogonal Varimax 

rotation factor analysis was performed. The results, presented in Table 4.4, suggest 

that factor analysis extracted a single factor with an eigenvalue greater than one. This 

single factor explained a total of 48.08% of the variance in competitive strategy. 

Table 4.4 also presents Varimax rotated factor loadings of this instrument. Even 

though the factor loading of item one (0.563) was relatively low compared to the 

other items, the loading was considered satisfactory (Comrey and Lee, (1992). Based 

on the above results, the instrument was considered meeting the criteria for construct 

validity. 

 

Table 4.4: Factor Loadings for Instrument Measuring the Competitive Strategy 
 
Items Factor Loadings 

Product selling price .563 

Percentage of sales spent on R&D  .740 

Percentage of sales spent on marketing expense .701 

Product quality .717 

A variety of product features .662 

Brand image .759 

Eigenvalue = 2.885, Variance explained = 48.083 per cent 
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4.5.2 Stages of Product Life Cycle (PLC) 
 

As previously explained, for this study, stages of PLC were classified into two 

groups: early stages (introduction and growth) and later stages (maturity and decline). 

This study focuses on the numbers of products in the early and later stages of PLC. 

The instrument for measuring stages of PLC was adapted from that of Hoque and 

James (2000). The respondents were asked to indicate the percentage of their 

company’s products for each of the four stages of PLC. The total score of all four 

stages of PLC must be 100 per cent (Hoque & James, 2000). The following were 

items in the intrument. 

 
1) Percentage of your products in the introduction stage (products in the 

introduction stage have just been introduced to the market; sales are currently 
low)  

2) Percentage of your products in the growth stage (products in the growth 
stage provide rapid sales growth) 

3) Percentage of your products in the maturity stage (products in the maturity 
stage provide stable income, neither increasing or declining sales, while prices 
remain low). 

4) Percentage of your products in the decline stage (products in the declining 
stage have decreasing profit and sales due to declining consumer interest). 

 
The percentages of a company’s products in each stage of PLC were grouped into one 

variable by using the equation below. 

 
Stages of PLC = [ (%  of products in the introduction stage + %  of products  in the growth 

stage)   -  (% of products in the maturity stage + % of products in the decline 
stage)] / 40 
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Using the above equation, scores for the stages of PLC range from minus (–) 2.5 to 

plus (+) 2.5. That is, if a company has all of its products in the early stages 

(introduction and growth) of PLC, the score for the stages of PLC equals + 2.5. For 

example, a company indicates that 100% of its products are in the introduction stage. 

The score for the stages of PLC can be calculated as follows: 

 

In contrast, if a company has no product in the early stages of PLC (or has 100% of its 

products in the later stages), the score for the stages of PLC equals - 2.5. For instance, 

a company indicates that 100% of its products are in the maturity stage. The score for 

the stages of PLC can be calculated below. 

 

Stages of PLC  = [ (%  of products in the introduction stage + %  of products  in the growth stage)   
- (% of products in the maturity stage + % of products in the decline stage)] / 40 

= [(100 % + 0 % ) – (0% + 0%)] / 40 
= 100 / 40  
= +2.5 

Stages of PLC = [ (%  of products in the introduction stage + %  of products  in the growth stage)   
- (% of products in the maturity stage + % of products in the decline stage)] / 40 

= [(0% + 0% ) – (100% + 0%)] / 40 
= –100 / 40 
= –2.5 
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Therefore, the scale of stages of PLC goes from low (–2.5) to high (+2.5). This can be 

graphically explained in Figure 4.1 below. 
 

Figure 4.1: Scale of Stages of PLC 
 

4.5.3 The Use of Broad Scope MAS Information 
 

To measure the use of broad scope MAS information, the instrument was adapted 

from Chenhall and Morris (1986). The original instrument of Chenhall and Morris’s 

(1986) study asked the respondents to indicate their perception of usefulness of broad 

scope MAS information in each of the six items. However, researchers have criticised 

the appropriateness of the assessment of perceived usefulness of broad scope MAS 

information (Chong, 1996; Mia & Chenhall, 1994; Patiar, 2005). These researchers 

argued that the perceived usefulness of broad scope MAS information may not be 

able to provide satisfactory explanation of the link between broad scope MAS 

information and performance. Patiar (2005, p. 154), for example, mentioned that 

“managers may perceive a certain type of MAS information to be highly useful, but 

until they actually use the particular information they would not know its worth”. As a 

result, instead of assessing the perceived usefulness of broad scope MAS information, 

the present study aimed to measure the managers’ use of broad scope MAS 

information. 

0% products           100% products  
in the early stages            in the early stages 
 
Score: –2.5 +2.5 
 
Or 
100% products  
in the later stages 
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The following were items in the instrument. 

1) Information relating to future events (in next year), e.g. expected material 
price or expected sales volume in next year 

2) Information relating to the likelihood of future events occurring 
(probability estimate), e.g. probability of an increase in material price 

3) Noneconomic information, e.g. customer preferences, employee attitudes 
and competitive threats 

4) Information on broad factors external to your company, e.g. economic 
conditions, population growth, GDP growth rate 

5) Nonfinancial production information, e.g. output rate, scrap levels, 
machine efficiency 

6) Nonfinancial market information, e.g. market size, market growth 

The general managers were asked to indicate the extent to which they use information 

under each of the six items for their decision-making. All six items were measured 

using a five-point Likert scale, ranging from 1 “not used at all” to 5 “used to a great 

extent”. The score for the use of broad scope MAS information was the average of the 

scores for each of the six items indicated by the managers. 

 

The reliability of the instrument was tested using Cronbach alpha. The results in Table 

4.5 reveal Cronbach’s alpha of this instrument was .669, indicating a satisfactory 

reliability level, although relatively low (Nunnally, 1967 as cited in Mia 2000). Other 

previous studies had repeatedly used/adapted Chenhall and Morris’s (1986) 

instrument (e.g., Chong, 1996; Chong & Chong, 1997; Gul, 1991; Gul & Chia, 1994; 

Mia & Chenhall, 1994; Winata & Mia, 2004). Chong and Chong (1997) and Winata 

and Mia (2004), for example, reported Cronbach’s alpha of 0.92 and 0.83, 

respectively, indicating high internal reliability for the instrument.  
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Table 4.5: Reliability Analysis and Correlation Matrix for Instrument 
Measuring the Use of Broad Scope MAS Information 
 

Number of cases = 108;  
Cronbach α = .669 

1 2 3 4 5 6

1. Information on future events 1.000      

2. Information on probability estimate .446 1.000     

3. Noneconomic Information .215 .247 1.000    

4. Information on broad external factors .262 .131 .267 1.000   

5. Nonfinancial production information .315 .136 .111 .192 1.000  

6. Nonfinancial market information .383 .201 .330 .217 .284 1.000 

The construct validity of the instrument was tested using an orthogonal Varimax 

rotation factor analysis. The results in Table 4.6 indicate that the instrument was 

unidimensional because all six items loaded onto a single factor extracted with 

eigenvalue greater than one. This single factor explained 38.172% of the variance. 

Table 4.6 also presents the factor loadings of this instrument. Even though the factor 

loading of item five (.528) was relative low, it was considered acceptable for the 

instrument (Comrey & Lee, 1992).  
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Table 4.6: Factor Loadings for Instrument Measuring the Use of Broad Scope 
MAS Information 
 

Items Factor Loadings 

Information on future events .745 

Information on probability estimate .587 

Noneconomic Information .573 

Information on broad external factors .553 

Nonfinancial production information .528 

Nonfinancial market information .691 

Eigenvalue = 2.290, Variance explained = 38.172 per cent 

4.5.4 Organisational Performance 
 

As explained in section 2.6, the present study measured organisational performance 

following the 1996 adjusted version of BSC. Organisational performance was 

evaluated by using financial and nonfinancial measures in four perspectives, namely 

(1) financial, (2) customer, (3) internal business process, and (4) learning and growth 

(Kaplan & Norton, 1996a). The instruments measuring organisational performance in 

each of the four perspectives were adapted from Hoque and James’s (2000) study. 

These instruments were tested for reliability and validity. The results of these tests are 

presented in the following sections. 
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4.5.4.1 Financial Performance 
 

Financial performance in this study was defined as how well organisations achieve the 

financial objectives of improving profitability, increasing revenues and enhancing 

assets utilisations (Kaplan & Norton, 1996a). The instrument for assessing financial 

performance of companies was adapted from that of Hoque and James (2000). The 

following were items in the instrument.  

1) sales growth;  
2) operating income15; and  
3) return of investment16 

These three items were chosen because they are able to represent companies’ 

achievement with regard to the financial objectives. Improving profitability can be 

measured by item two “operating incomes”; increasing revenues can be measured by 

item one “sales growth”; while asset utilisation can be measured by item three “return 

of investment”. The general managers were asked to indicate their performance, 

ranging from (1) ‘much lower’ to (5) ‘much higher’, on the three items relative to 

those of their leading competitors. The average of these three items was taken to 

represent the financial performance of organisations. 

 

The reliability of this instrument was tested using Cronbach alpha to determine the 

internal consistency of the items. As seen in Table 4.7, a check of reliability test 

yielded a Cronbach’s Alpha of 0.785, indicating a satisfactory reliability level for the 

instrument (Hair et al., 1998; Nunnally & Bernstein, 1994). The results support that 

the instrument for measuring financial performance met criteria for reliability. Other 

 
15 Operating income = Sales revenue – Cost (fixed and variable expenses) (Hansen & Mowen, 2000). 
Therefore, it is relevant to both sales and cost. 
16 Return on Investment (ROI) = Operating income/Average operating assets (Hansen & Mowen, 
2000). 
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researchers such as Hoque and James (2000) reported Cronbach’s alpha of 0.75 

indicating a satisfactory internal reliability level for the instrument. 

 

Table 4.7: Reliability Analysis and Correlation Matrix for Instrument 
Measuring Financial Performance 
 

Number of cases = 108; Cronbach α = .785 1 2 3

1. Operating Income 1.000   

2. Sales Growth  .672 1.000  

3. Return on Investment (ROI) .540 .426 1.000 

To test the construct validity of this instrument, an orthogonal Varimax rotation factor 

analysis was performed. The results, presented in Table 4.8, indicate that a factor 

analysis yielded one factor extracted with eigenvalue greater than one, suggesting that 

this instrument was unidimensional and this factor accounted for 69.947% of the 

variance. Given eigenvalue greater than one and a relatively high percentage of 

variance explanation, these results support that the instrument met the criteria of 

construct validity. 

Table 4.8: Factor Loadings for Instrument Measuring Financial Performance 
 
Items Factor Loadings 

Operating Income .893 

Sales Growth .844 

Return on Investment (ROI) .767 

One component extracted 
Eigenvalue = 2.098, Variance explained = 69.947 per cent 



Chapter 4: Research Method 

 128

4.5.4.2 Customer-related Performance 
 

The original instrument of Hoque and James’s 2000 study comprised eight items: 

survey of customer satisfaction, number of customer complaints, market share, on-

time delivery, warranty repair cost; customer response time, and cycle time from 

order to delivery. From the results of the pilot study, the present study dropped four of 

these items from the scale: cycle time from order to delivery, percentage shipments 

returned due to poor quality, warranty repair cost, and customer complaints. This is 

because the managers participating in the pilot study suggested that their companies 

did not have competitors’ information relating to “cycle time from order to delivery,” 

“number of customer complaints,” and “percentage shipments returned due to poor 

quality”. Four out of ten managers participating in the pilot study were found not to be 

able to indicate their performance on these items relative to their competitors. In 

addition, managers of the food-processing companies suggested that “warranty repair 

costs” is not applicable for the food-processing industry.  

 
As a result, the present study used the following four items to measure customer-

related performance.  

1) Market share 
2) Customer response time 
3) On-time delivery of your product 
4) Customer satisfaction17 

The general managers were asked to indicate their performance in these four items 

relative to those of their leading competitors, using a five-point Likert scale where 1 

indicated  “much lower” and 5 indicated “much higher”. The score of the customer-
 
17 The original item of “survey of customer satisfaction” has been changed to “customer satisfaction.” 
The managers participating in the pilot study argued the term “survey of customer satisfaction” is 
confusing. Winata (2005) also found that this term was not clear for business unit’s managers. The 
change of the wording is consistent with Kaplan and Norton’s (1996a) theory, which suggests that 
customer satisfaction is a core measure of customer-related performance. 
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related performance was the average of the sum of the scores for each of the four 

items. 

 

The reliability was tested using Cronbach alpha to estimate the internal consistency of 

the four items. As presented in Table 4.9, Cronbach’s alpha coefficient was 0.773, 

suggesting a satisfactory reliability level (Hair et al., 1998; Nunnally & Bernstein, 

1994). Previous studies also reported satisfactory reliability levels of this instrument. 

Hoque and James (2000) reported Cronbach’s alpha of 0.76, while Winata (2005) 

reported Cronbach’s alpha of 0.82.  

 

Table 4.9: Reliability Analysis and Correlation Matrix for Instrument 
Measuring Customer-related Performance 
 

Number of cases = 108; Cronbach α = .773 1 2 3 4

1. Market share 1.000    

2. Customer response time .444 1.000   

3. On-time delivery .275 .622 1.000  

4. Customer satisfaction .393 .466 .637 1.000 

The construct validity of the instrument assessing customer-related performance was 

tested by using an orthogonal Varimax rotation factor analysis. The results, presented 

in Table 4.10, indicate that factor analysis yielded a single factor with an eigenvalue 

greater than one, suggesting that this measure was unidimensional. The factor 

accounted for 60.933% of the total variance.  This statistics also provide a higher 

account of the variance compared to 53% achieved by Winata’s (2005) 
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unidimentional factor. With an eigenvalue greater than one and a high percentage of 

variance explanation, it can be concluded that the instrument met the criteria for 

construct validity. 

 

Table 4.10: Factor Loadings for Instrument Measuring Customer-related 
Performance 
 

Items Factor Loadings 

Market share .636 
Customer response time .821 

On-time delivery .837 

Customer satisfaction .811 

Eigenvalue = 2.437, Variance explained = 60.933 per cent 

4.5.4.3 Internal Business Process-related Performance 
 

Internal business process-related performance refers to performance of three sub-

processes within organisations: innovation, operations and post-sales service (Kaplan 

& Norton, 1996). The present study used the following five items to assess this 

performance. 

1) number of new products 
2) percentage of good output to total output (effectiveness of production) 
3) material efficiency 
4) post-sale service quality 
5) post-sale service efficiency 

 
These five items were chosen for the following reasons. The “number of new 

products” can be used to assess the performance of the innovation process (Hoque & 

James, 2000; Kaplan & Norton, 1996a). Both “percentage of good output to total 

output” and “material efficiency” can be used to assess the performance of the 
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operations process (Hoque & James, 2000). The items of “post-sale service quality” 

and “post-sale service efficiency” can be used to assess the performance of post-sale 

service process (Kaplan & Norton, 1996a). 

 

The general managers were asked to indicate their performance in these five items 

relative to those of their leading competitors. A five-point Likert-type scale ranging 

from (1) ‘much lower’ to (5) ‘much higher’ was attached to each item. The score for 

the internal business process-related performance was the average of the sum of the 

scores for each of the five items. 

 

Cronbach alpha was used to test the reliability of the instrument measuring internal 

business process-related performance. The results in Table 4.11 present a Cronbach’s 

alpha of 0.785, indicating a satisfactory reliability level of the instrument (Hair et al., 

1998; Nunnally & Bernstein, 1994).  

 

Table 4.11: Reliability Analysis and Correlation Matrix for Instrument 
Measuring Internal Business Process-related Performance 
 

Number of cases = 108;  
Cronbach α = .785 

1 2 3 4 5

1. Number of new products 1.000     

2. Percentage of good output to total output .393 1.000    

3. Material efficiency .272 .678 1.000   

4. Post-sale service quality .412 .499 .347 1.000  

5. Post-sale service efficiency .409 .339 .286 .590 1.000 
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An orthogonal Varimax factor rotation analysis was also performed to test the 

construct validity of the instrument. It can be observed from Table 4.12 that factor 

analysis yielded a single factor with eigenvalue greater than one, suggesting that this 

measure is unidimensional. The factor explained 54.053% of the total variance. The 

above results supported the instrument meeting the criteria for reliability and 

construct validity. 

 
Table 4.12: Factor Loadings for Instrument Measuring Internal Business 
Process-related Performance 
 
Items Factor Loadings 

Number of new products  .660 

Percentage of good output to total output .805 

Material efficiency .706 

Post-sale service quality .786 

Post-sale service efficiency .710 

Eigenvalue = 2.703, Variance explained = 54.053 per cent 

4.5.4.4 Learning and Growth-related Performance 
 

Learning and growth-related performance is essential to an organisation’s long-term 

growth and improvement (Kaplan & Norton, 1996b). Performance of this perspective 

of BSC focuses on the capabilities of people and information systems within 

organisations. The present study used the following three items to measure learning 

and growth-related performance. 

1. Employee efficiency 
2. Employee satisfaction 
3. Computerised information system 
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A five-point Likert scale ranging from (1) ‘much lower’ to (5) ‘much higher’ was 

used. The general managers were asked to indicate their performance in these three 

items relative to those of their leading competitors. The score for the learning and 

growth-related performance was the average of the sum of the scores for each of the 

three items indicated by the managers.  

 

The reliability of the instrument was tested using Cronbach alpha to estimate the 

consistency of the three items within the instrument. According to the results 

presented in Table 4.13, the Cronbach’s alpha coefficient is 0.693, considered a 

satisfactorily reliable instrument (Hair et al., 1998; Nunnally & Bernstein, 1994).  

 

Table 4.13: Reliability Analysis and Correlation Matrix for Instrument 
Measuring Learning and Growth-related Performance 
 

Number of cases = 108; Cronbach α = .693 1 2 3

1. Employee satisfaction 1.000  

2. Labour efficiency  .661 1.000  

3. Computerised information system .312 .399 1.000 

In addition, the construct validity was tested using an orthogonal Varimax rotation 

factor analysis. From the results presented in Table 4.14, the factor analysis yielded 

one factor with an eigenvalue greater than one, suggesting the measure was 

unidimensional. This factor accounted for 64.425% of the total variance. By having 

an eigenvalue greater than one, and a relatively high variance explanation, this 

instrument can be seen to have met the criteria for construct validity. 
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Table 4.14: Factor Loadings for Instrument Measuring Learning and Growth-
related Performance 
 

Items Factor Loadings 

Employee satisfaction .847 
Employee efficiency .883 
Information system .661 

Eigenvalue = 1.933, Variance explained = 64.425 per cent 

4.6 In-depth Interviews 

 

The present study also conducted in-depth interviews to supplement the results of the 

survey because interviews allow researchers to ask for clarification of issues relating 

to results obtained through the survey (Patiar, 2005). For this study, the interviews 

focused on the clarification for issues relating to the survey results of the following 

relationships from general managers in the food-processing and electronics industries. 

 
1. the competitive strategy and the use of broad scope MAS information 
2. the stages of PLC and the use of broad scope MAS information 
3. the competitive strategy and organisational performance 
4. the stages of PLC and organisational performance 
5. the use of broad scope MAS information and organisational performance 

 
The interview data were used to identify the differences in the above relationships 

between food-processing (facing relatively low uncertainty) and electronics (facing 

relatively high uncertainty) industries. This improved an understanding of the impact 

of uncertainty at the industry on the above relationships. 
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In the survey questionnaire, general managers were asked to indicate whether they 

were willing to participate in an interview to be conducted later. A total of eight 

managers indicated their willingness to participate in the interview. Therefore, 

qualitative data were collected from eight general managers: five from food-

processing industry and three from electronics.  

 

Open-ended questions relating to each of the variables in the present study were used 

in the interviews. A copy of these questions is provided in Appendix B. During the 

interview, brief notes were taken; the interview was also recorded by using audio-

tape, which was later transcribed. The interview took approximately 40 to 60 minutes. 

The demographic details of each company are presented in Figure 4.15. The results of 

the interviews are discussed in Chapter 6.   
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Table 4.15: Interview Data: Demographic Details and Content Theme

Company Company A Company B Company C Company D
Demographic details
Industry Electronics Electronics Electronics Food-processing
Product Parts of hard disk drives (HDD) Hard disk drives (HDD) Semiconductors Canned seafood
Average sales per year (in
million baht)

>1,000 >1,000 750–1,000 >1,000

Total fixed assets (in million
baht)

>1,000 750–1,000 750–1,000 >1,000

No. of employees 650 > 5,000 500 5,000
% of export sales to total sales Export: 30% Export: 0% or Local: 100% Export: 0% or Local: 100% Export 95%
Content theme
Competitive strategy Differentiation strategy based

on quality and on-time delivery
Differentiation strategy based
on innovation
(two new products launched
every year)

Cost leadership strategy
(less changes in technology,
no-frill products, no variety in
products)

Differentiation strategy based
on quality
More competitors have entered
the market from China and
Vietnam, which possess lower
labour cost; the company has to
move towards differentiation
position to survive.

Stages of PLC More products in the growth
stage

More products in the early
stages

More products in the later
stages

More products in the later
stages

The use of broad scope MAS
information

- The level of use of broad
scope MAS information is
high.

- Manager focuses on external
information relating to
customer expectation and
satisfaction, and on
nonfinancial performance
measures relating to
manufacturing process.

- The extent of use of broad
scope MAS information is
relatively high.

- Manager focuses on external
information relating to
customer expectations and
market environment, as well
as nonfinancial performance
measures relating to
manufacturing process and
customer satisfaction.

- The use of nonfinancial
performance measures is
relatively low.

- Manager does not use
nonfinancial measure as a
controlling tool because
the inefficiency resulted
from the manufacturing
process can be transferred
to customers.

- Manager places more
emphasis on financial and
internal information than
broad scope MAS
information.
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Company Company E Company F Company G Company H

Demographic details
Industry Food-processing Food-processing Food-processing Food-processing
Product Canned seafood Canned seafood Canned soup Meatballs
Sales per year (in million baht) >1,000 500–750 200–250 >1,000
Total fixed assets (in million
baht)

>1,000 500–750 500–750 250–500

No of employees >2,000 600 120 >2,000
% of export sales to total sales Export 95% Export 30% Export 10% Export 60%
Content theme
Competitive strategy Differentiation strategy based

on quality, on-time delivery,
aftersales service and new
packaging

Differentiation strategy based
on product quality

Differentiation strategy based
on brand image

Differentiation strategy based
on product quality

Stages of PLC The number of products in the
early and later stages is similar.

More products in the later stages More products in the later
stages

More products in the later
stages

The use of broad scope MAS
information

- The company collects
nonfinancial measures
relating to manufacturing
process and customers.

- However, manager relies
more on financial and
internal information than on
broad scope MAS
information.

- The level of use of broad
scope MAS information is
about average.

- Manager normally uses the
budget (in Baht) and few
nonfinancial measures (e.g.
material yield and no. of
products produced per hour)
to monitor performance.

- The level of the use of
broad scope MAS
information is relatively
low

- Manager focuses on the
use of financial
information, i.e. budget
(in Baht).

- Budget is used to
determine the
performance of
manufacturing process.

- The extent of the use of
broad scope MAS
information is relatively
low.

- Manager focuses on the
use of financial
information such as
budget.

- Budgeting is a crucial tool
for monitoring
performance of each
department.
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4.7 Overview of the Chapter 

 

Chapter 4 provides details of data collection used for testing the hypotheses proposed 

in the present study. The processes of sample selection, data collection, questionnaire 

preparation and pilot study were described. The tests of validity and reliability of 

instruments were performed. The results of the tests reveal that the instruments for 

measuring relevant variables in the model of the study met the criteria for reliability 

and validity. The Chonbach alpha coefficients of the relevant instruments met the 

satisfactory level and the instruments were unidimensional. In the next chapter, the 

results of testing the hypotheses are presented. 
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CHAPTER 5 
Results 

------------------------------------------------------------------------------------------------------- 
 

5.1 Introduction 

 

Chapter 5 presents the results for this study. This chapter comprises five sections. 

Section 5.2 presents results of descriptive statistics. In section 5.3, path analysis, a 

statistical method used for testing the proposed hypotheses in the study, is described. 

Results of hypotheses tests for the full data are presented in section 5.4. Finally, a 

comparison of the results of the food-processing industry and the electronics industry 

is provided in section 5.5.  

 

5.2  Results of Descriptive Statistics 

 

Table 5.1 provides descriptive statistics of variables in the study. The mean of the 

competitive strategy in this study was 3.11, with an actual minimum score of 1.83 and 

an actual maximum score of 4.67. The theoretical range was one to five, where one 

indicates a low differentiation strategy (a strong cost leadership), and five indicates a 

strong differentiation strategy. Based on a frequency table of the differentiation 

strategy, produced by SPSS FREQUENCY, 51.9% of the respondents placed more 

emphasis on a differentiation strategy; 10.2% of them focused equally on both cost 

leadership strategy and differentiation strategy, while 38% of them placed less 

emphasis on a differentiation strategy but more emphasis on a cost leadership 

strategy. 
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Table 5.1: Descriptive Statistics 
 

Variable Minimum 
(Actual) 

Maximum 
(Actual) 

Mean Stand 
Deviation 

Skewness Kurtosis 

The competitive strategy 1.83 4.67 3.11 .54 .04 .06 

Stages of product life cycle -2.50 2.50 .09 1.23 -.35 -.34 

The use of broad scope 
MAS information 2.50 4.83 3.70 .45 .05 -.07 

Financial performance 1.33 4.67 2.97 .68 -.04 -.27 

Customer-related 
performance 2.25 4.75 3.32 .60 .11 -.43 

Internal business process-
related performance 2.40 4.80 3.37 .54 .40 -.13 

Learning and growth-related 
performance 

2.00 4.67 3.33 .54 -.16 -.23 

The results presented in Table 5.1 show that the mean of the stages of PLC is 0.09, 

with an actual minimum score of minus (–) 2.50 and an actual maximum score of plus 

(+) 2.50. The score of –2.50 indicates a company had 100% of the product at later 

stages of PLC, while the score of +2.50 indicates that a company had 100% of 

product at early stages of PLC. The frequency table of PLC, produced by SPSS 

FREQUENCY, shows 56.5% of the respondents have more products in the early 

stages of PLC; 10.2% of the respondents have products equally in the early and later 

stages; and 33.3% of them have more products in the later stages of PLC. 

 

In addition, the result in Table 5.1 illustrates that the mean of the use of broad scope 

MAS information was 3.70, with an actual minimum score of 2.50 and an actual 

maximum score of 4.83. The theoretical range was from one to five, where one 

indicates a company does not use broad scope MAS information for decision-making, 

and five indicates a company uses broad scope MAS information to a great extent. 
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The frequency table of MAS information, produced by SPSS FREQUENCY, shows 

that more than 90% of respondents indicated greater than average use of broad scope 

MAS information. 

 

The mean of financial performance was 2.97, with an actual minimum score of 1.33 

and an actual maximum score of 4.67. The theoretical scale was from one to five, 

where one refers to much lower financial performance than leading competitors, while 

five refers to much higher financial performance than leading competitors. The 

frequency table performed by SPSS FREQUENCY suggests that 34.3% of the 

respondents indicated their average financial performance to be higher than their 

leading competitors’, while 25.9% indicated their financial performance to be similar 

to their leading competitors’; 39.8% of the respondents indicated lower financial 

performance than that of their leading competitors.  

 

The mean of customer-related performance was 3.32 (see Table 5.1), with an actual 

minimum score of 2.25 and an actual maximum score of 4.75. The theoretical range 

of customer-related performance was from one to five, where one refers to much 

lower customer-related performance than leading competitors, while five refers to 

much higher customer-related performance than leading competitors. The frequency 

table of customer-related performance shows that 61.1% of the respondents indicated 

higher customer-related performance than their competitors, while 27.8% of the 

respondents indicated lower customer-related performance than their competitors. 

Only 11.1% of the respondents indicated similar customer-related performance to 

their competitors. 
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According to the results in Table 5.1, the mean of internal business process-related 

performance was 3.37, with an actual minimum score of 2.40 and an actual maximum 

score of 4.80. The theoretical scale spanned from one to five, where one indicates 

much lower performance than leading competitors, and five indicates much higher 

performance than leading competitors. The frequency table of internal business 

process-related performance shows that 61.1% of the respondents indicated higher 

internal business process-related performance than their competitors; 15.7% of the 

respondents indicated similar internal business process-related performance to their 

competitors; and 23.2% of the respondents indicated lower internal business process-

related performance than their competitors. 

 

The mean of learning and growth-related performance was 3.33, with an actual 

minimum score of 2.00 and an actual maximum of 4.67. The theoretical score ranged 

from one to five, where one refers to much lower learning and growth-related 

performance than leading competitors, while five refers to much higher performance 

than leading competitors. The results of the frequency table of learning and growth-

related performance as performed by SPSS FREQUENCY suggest that 57.4% of the 

respondents indicated higher learning and growth-related performance than their 

competitors; 26.9% indicated similar learning and growth-related performance to their 

competitors; and 15.7% indicated lower learning and growth-related performance than 

their competitors.  
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5.3  Path Analysis 
 

Technically, it [path analysis] is the same as conventional multiple 
regression methods. However, as a pattern of interpretation, path 
analysis makes explicit the rationale for a set of regression 
calculations (Mia, 1984, p. 136).  
 

Path analysis is “a method for studying direct and indirect effects of variables 

hypothesized as causes of variables treated as effects” (Pedhazur, 1997, p. 769). 

Therefore, path analysis can provide a clearer understanding of the investigated 

relationships (Asher, 1983; Mia, 1984). The path diagram (see Figure 5.1) graphically 

explains the hypothesised causal relationship between a set of variables (Pedhazur, 

1997). Xs are “the measured variables for which data have been collected” (Asher, 

1983, p. 14), while Ri is “residual or error or disturbance terms that represent those 

factors not actually measured that impinge upon the endogenous variables” (Asher, 

1983, p. 13). Two types of arrows appear in the diagram, a one-way arrow leading 

each independent variable to each dependent variable, and a two-headed arrow 

indicating unanalysed correlations between variables not dependent on others in the 

model (Duncan, 1966). 
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Figure 5.1: Theoretical Model of this Study
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The path diagram (see Figure 5.1) includes two types of variables, namely 

independent (exogenous) and dependent (endogenous) (Pedhazur, 1997). Independent 

variables are affected by causes outside the hypothesised model, so the causes of 

variation of these variables are not studied. On the other hand, dependent variables are 

affected by the independent variables or other dependent variables (Pedhazur, 1997). 

As presented in Figure 5.1, the competitive strategy (X1) and stages of PLC (X2) are 

independent variables affecting the dependent variable, the use of broad scope MAS 

information (X3). Next, the competitive strategy (X1), stages of PLC (X2) and the use 

of broad scope MAS information (X3) are taken as independent variables affecting the 

dependent variables financial performance (X4a), customer-related performance (X4b), 

internal business process-related performance (X4c), and learning and growth-related 

performance (X4d).  

 

The current study thus comprises five dependent variables: the use of broad scope 

MAS information, financial performance, customer-related performance, internal 

business process-related performance and learning and growth-related performance. 

“Each endogenous (dependent) variable in the model has been represented by an 

equation consisting of variables upon which it is assumed to be dependent and a term 

representing the residuals” (Mia, 1984, p. 139). Regression equations 5.1 to 5.5 

represent these five dependent variables. 

 
X3 = P31X1 + P32X2 + P3uRu Equation  (5.1) 

X4a = P4a1X1 + P4a2X2 + P4a3X3 + P4av Rv (5.2) 
 X4b = P4b1X1 + P4b2X2 + P4b3X3 + P4bwRw (5.3) 
 X4c = P4c1X1 + P4c2X2 + P4c3X3 + P4cy Ry (5.4) 
 X4d = P4d1X1 + P4d2X2 + P4d3X3 + P4dzRz (5.5) 
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According to the above equations, a path coefficient (Pij) refers to the degree of 

change of the dependent variable j due to a unit change in the independent variable i

(Mia, 1984). Path coefficients (Pijs) are equivalent to standardised β coefficients of the 

relations between independent and dependent variables (Chenhall & Morris, 1986; 

Hoque, 2004). Pedhazur (1997, p. 772) suggested that “a path coefficient indicates the 

direct effect of a variable hypothesized as a cause of a variable taken as an effect.” 

Residuals (Ri where i = u, v, w, y and z) refer to unmeasured variables or variables not 

included in the model that affect endogenous variables (X3, X4a, X4b, X4c and X4d 

respectively) (Asher, 1983). All variables and residuals were assumed to be expressed 

in standard score (see Mia, 1984; Pedhazur, 1997). 

 

To obtain the path coefficients, multiple regressions of dependent (endogenous) 

variables against independent (exogenous) variables were performed (Asher, 1983). 

Firstly, regressing of the use of broad scope MAS information (X3) against the 

competitive strategy (X1) and stage of PLC (X2) was performed. Path coefficients 

from the competitive strategy and stages of PLC to the use of broad scope MAS 

information were then obtained (P31 and P32 respectively). Secondly, the regression of 

the competitive strategy (X1), stages of PLC (X2) and the use of broad scope MAS 

information (X3) on financial performance (X4a) was performed to obtain the path 

coefficients from the competitive strategy, stages PLC and the use of broad scope 

MAS information to financial performance (P4a1, P4a2, and P4a3 respectively).  
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Thirdly, the regression of the competitive strategy (X1), stages of PLC (X2) and the 

use of broad scope MAS information (X3) on customer-related performance (X4b) was 

performed to obtain the path coefficients from the competitive strategy, stages of PLC 

and the use of broad scope MAS information to customer-related performance (P4b1,

P4b2, and P4b3 respectively). Fourthly, multiple regression of the competitive strategy 

(X1), stages of PLC (X2) and the use of broad scope MAS information (X3) on internal 

business process-related performance (X4c) was conducted to obtain path coefficients 

from the competitive strategy, stages of PLC and MAS information to internal 

business process-related performance (P4c1, P4c2, and P4c3 respectively).  

 

Finally, the regression of the competitive strategy (X1), stages of PLC (X2) and the 

use of broad scope MAS information (X3) on learning and growth-related 

performance (X4d) was performed to obtain path coefficients from the competitive 

strategy, stages of PLC and the use of broad scope MAS information to learning and 

growth-related performance (P4d1, P4d2, and P4d3 respectively). 

 

The path coefficient of correlation between R (residual) and dependent variable (Xi)

equals ji,2R-1 , where R2i, j refers to the squared multiple correlation of dependent 

variable i with independent variable j. The path coefficients from residuals to 

dependent variables in the models of this study can be calculated as follows. 

P3u = 1.2 3,2R-1
P4av = 1.2.3 4a,2R-1
P4bw = 1.2.3 4b,2R-1
P4cy = 1.2.3 4c,2R-1
P4dz = 1.2.3 4d,2R-1
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By using the results of the path coefficients, direct and indirect effects of independent 

variables on dependent variables are obtained below. 
 
Table 5.2: Direct and Indirect Effects of Independent Variables on Dependent 
Variables 
 

Combination of Variables Direct Effects Indirect Effects 
X1 with X3 P31 

X2 with X3 P32 

X1 with X4a  P4a1 P31P4a3 

X2 with X4a  P4a2 P32P4a3 

X3 with X4a P4a3 

X1 with X4b  P4b1 P31 P4b3 

X2 with X4b  P4b2 P32 P4b3 

X3 with X4b P4b3 

X1 with X4c  P4c1 P31 P4c3 

X2 with X4c P4c2 P32 P4c3 

X3 with X4c P4c3 

X1 with X4d  P4d1 P31 P4d3 

X2 with X4d  P4d2 P32 P4d3 

X3 with X4d  P4d3 

Pedhazur (1997) claims that by incorporating path coefficients and zero order 

correlation coefficients, the correlations between variables can be decomposed into 

not only direct effect (DE) and indirect effect (IE), but also unanalysed effect (U) due 

to the correlation cause and spurious effect (S) due to the common cause. The 

calculation of the decomposition of correlations is presented in Appendix C. 
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5.4 Appropriateness of Path Analysis 

 

Data analyses for testing the proposed hypotheses in the present study are based on 

path analysis. The data set is required to be analysed for its compatibility with the 

assumptions of the path analysis method. Thus, procedures to assess compatibility of 

data for the path analyses were undertaken in relation to the following ten 

assumptions. 

 
Assumption 1:  
 

Relations among the variables in the model are causal (Pedhazur, 1997). As in Figure 

5.1, the model of this study has theoretical support for its causation. Based on theory 

developed in Chapter 3, this study proposed that the competitive strategy and stage of 

PLC cause the change in the use of broad scope MAS information. The competitive 

strategy, stage of PLC and the use of broad scope MAS information cause the change 

in financial, customer-related, internal business process-related, and learning and 

growth-related performance.  

 
Assumption 2 
 

“There is a one-way causal flow in the system” (Pedhazur, 1997, p. 771) (no 

reciprocal causation between variables). The model of this study fulfilled this 

assumption. Figure 5.1 indicates that this study’s model has unidirectional flow from 

left to right. 
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Assumption 3 
 

According to Pedhazur (1997, p. 771), “The variables are measured on an interval 

scale”. As explained in Chapter 4, the scales of instruments measuring variables for 

the model are interval scales. Therefore, this assumption was fulfilled. 

 

Assumption 4 
 

“Each residual is not correlated with the variables that precede it in the model” 

(Pedhazur, 1997, p. 771). This statement implies that “all relevant variables are 

included in the model being tested” (p. 771) to be able to examine the correlations of 

residuals (relevant variables, which were not included in the study) with proposed 

variables in the model of this study. Pedhazur suggested that this assumption is 

untenable. This is because “all (true) variables are ‘unobserved’” (Duncan, 1975, p. 

113). 

 
Assumption 5 
 

“The variables are measured without error” (Pedhazur, 1997, p. 771). However, 

Pedhazur (1997) suggested that assumption 5 is untenable. As argued by Duncan 

(1975, p. 113),  

all observation is fallible, no matter how refined the measuring 
instrument and no matter how careful the procedure of applying 
it. In a strict sense, therefore, we never measure exactly the true 
variables discussed in our theories.  

 

Further, in order to calculate path coefficients, multiple regression was performed 

(Pedhazur, 1997). Therefore, the assumptions of multiple regression analysis were 
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applied in path analysis (Asher, 1983; Pedhazur, 1997). Tabachnick and Fidell (2001) 

provided the following assumptions (assumptions 6-10) for multiple regression. 

 

Assumption 6: Sample size  

 

Steven (1996, p. 72) suggested that “for social science research, about 15 subjects per 

predictor are needed for a reliable equation.” Since the current study has three 

predictors (independent variables), forty-five (45) cases are sufficient to perform 

multiple regression. Therefore, the current study has a sufficient sample size because 

the total number of cases used in data analysis is 108. Consequently, the current study 

has met this assumption. 

 

Assumption 7: Absence of outliers among the independent variables and on 
dependent variables 
 

Univariate and multivariate outliers were examined. “Univariate outliers are cases 

with an extreme value on one variable; multivariate outliers are cases with an unusual 

combination of scores on two or more variables” (Tabachnick & Fidell, 2001, p. 67). 

Standardized scores (Z score) were used to identify univariate outliers. “Cases with 

standardized scores in excess of 3.29 (p < .001, two-tailed test) are potential outliers” 

(Tabachnick & Fidell, 2001, p. 67). The result from SPSS DESCRIPTIVES indicates 

that case 107 has Z score on learning and growth-related performance at minus (–) 

3.46, indicating a univariate outlier. This univariate outlier (Case 107) was deleted 

from the analysis (see Tabachnick & Fidell, 2001). 
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To identify multivariate outliers, Mahalanobis distance was performed through SPSS 

REGRESSION. Critical Chi-square value at p < .001, using number of independent 

variables as degree of freedom, determines the multivariate outliers (Pallant, 2005). 

The cases with a value of a Mahalanobis distance in excess of critical value are 

multivariate outliers (Tabachnick & Fidell, 2001). The regression of the competitive 

strategy and stages of PLC on the use of broad scope MAS information has two 

independent variables. The critical Chi-square value for this regression should be 

13.28 (p < .001) (Pallant, 2005). SPSS REGRESSION produced Mahalanobis 

distance values ranging from 0.02 to 9.02, which are less than a critical Chi-square 

value of 13.28, and therefore indicate no multivariate outlier for this regression.  

 

For the regressions of the competitive strategy, the stages of PLC, and the use of 

broad scope MAS information on financial, customer-related, internal business 

process-related, and learning and growth-related performance, there are three 

independent variables. Thus the critical Chi-square value for these regressions is 

16.27 (Pallant, 2005). Case 11 was indicated as a multivariate outlier because it has a 

Mahalanobis distance value of 23.00 (which is greater than a critical chi-square 

value). Therefore, this case was deleted from the study.18 

With two outliers (Cases 11 and 107) deleted, the assumption of absence of outliers 

among the independent variables and on dependent variables was fulfilled. 

 

18 Before deleting the multivariate outliers, the number of samples and how the deletion would limit 
generalizability should be examined. In the situation that the proportion of the outlier to total sample is 
small, the deletion of the outlier is acceptable (Tabachnick & Fidell, 2001). 
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Assumption 8: Absence of multicollinearity and singularity 

 

Multicollinearity occurs when the correlation between independent variables is too 

high (Tabachnick & Fidell, 2001). Singularity occurs when “an independent variable 

is perfectly predicted (i.e. correlation of 1.0) by another independent variable (or more 

than one)” (Hair et al., 1998, p. 143). Multicollinerity and singularity cause redundant 

variables, which in turn affect regression analysis (Tabachnick & Fidell, 2001). 

Logically, there is no need for researchers to include redundant variables in the 

analysis because this causes inflation of size of error terms that weakens the analysis 

(Tabachnick & Fidell, 2001).  

 

Tabachnick and Fidell (2001) raised the concern of combining two independent 

variables with bivariate correlation of 0.7 (or above) in the same analysis. The results 

in Table 5.3 indicate that in the present study, there is no bivariate correlation of 0.7 

(or more) between independent variables. Therefore, all independent variables 

(including competitive strategy, stages of PLC and MAS information) were retained 

in the model of the current study.  
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Table 5.3: Pearson Correlation Coefficients 
 

1 2 3 4 5 6 7

1. Competitive strategy 1

2. Stages of PLC .084 1      

3. The use of broad scope 
MAS information .257** .250** 1     

4. Financial performance .416** .266** .330** 1    

5. Customer-related 
performance .534** .116 .371** .691** 1   

6. Internal business process-
related performance .451** .103 .403** .596** .745** 1  

7. Learning and growth-
related performance .350** .025 .221* .403** .516** .595** 1 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 (2-tailed) 

Assumption 9:  Normality, Linearity, Homoscedasticity of Residuals 

(a) Normality 

Normality refers to “shape of the data distribution for an individual metric variable 

and its correspondence to the normal distribution” (Hair et al., 1998, p. 70). Based on 

statistical method, skewness and kurtosis were used to examine the normality of 

individual variables. Skewness refers to “the symmetry of the distribution; a skewed 

variable is a variable whose mean is not in the center of the distribution.” Kurtosis 

refers to “the peakedness of a distribution: a distribution is either too peaked (with 

short, thick tails) or too flat (with long, thin tails)” (Tabachnick & Fidell, 2001, p. 73). 

The rule of thumb is the Z score of skewness and kurtosis in excess of critical value (±

2.58) at 0.01 probability level, indicating nonnormality (Hair et al., 1998). The Z 

score can be calculated as follows (Hair et al., 1998):  



Chapter 5: Results 

 155

Z score of 
skewness 

= skewness
√6/N 

 Z score of 
kurtosis 

= kurtosis
√24/N 

 
Where N = sample size 

 

By using values of skewness and kurtosis presented in Table 5.2, the calculated values 

of Z scores were less than ±2.58 (critical value), which indicates that each of the 

variables in the model of the current study was normally distributed. 

 

In the regression analysis, the assumption of normality also includes “that residuals 

(differences between obtained and predicted DV scores) are normally distributed 

about the predicted DV scores” (Tabachnick & Fidell, 2001, p. 119). Based on 

graphical method, normal probability plots were performed. The concept of normal 

probability is that a straight diagonal line represents normal distribution. The plotted 

residuals are compared with the line (Hair et al., 1998). Plotted residuals lying in a 

reasonably straight diagonal line contribute a normal distribution (Pallant, 2005). It 

can be observed from Figures 5.2 to 5.6 that the residual lines of regressions of all 

five equations (Equations 5.1–5.5) lie close to the diagonal line, indicating that 

residuals from the five equations were normally distributed about the predicted DV 

scores. From the above discussion, the assumption of normality was considered to 

have been met. 
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Figure 5.2: Normality Test for Regression of the Competitive Strategy and 
Stages of PLC and Use of Broad Scope MAS Information (Equation 5.1) 

1.00.80.60.40.20.0
Observed Cum Prob

1.0

0.8

0.6

0.4

0.2

0.0

Ex
pe

cte
dC

um
Pr

ob

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: The use of broad scope MAS information

 

Figure 5.3: Normality Test for Regression of the Competitive Strategy, Stages of 
PLC and Use of MAS Information and Financial Performance (Equation 5.2) 
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Figure 5.4: Normality Test for Regression of the Competitive Strategy,  
Stages of PLC, Use of Broad Scope MAS Information and Customer-related 
Performance (Equation 5.3) 
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Figure 5.5: Normality Test for Regression of the Competitive Strategy, Stages of 
PLC, Use of Broad Scope MAS Information and Internal Business Process-
related Performance (Equation 5.4) 
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Figure 5.6: Normality Test for Regression of the Competitive Strategy, Stages of 
PLC, Use of Broad Scope MAS Information, and Learning and Growth-related 
Performance (Equation 5.5) 
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(b) Linearity 

 

The assumption of linearity is “that residuals have a straight-line relationship with 

predicted DV scores” (Tabachnick & Fidell, 2001, p. 119). This assumption was 

assessed by residual scatterplot. If linearity is present, the overall shape of the residual 

scatterplot is rectangular. On the other hand, if the assumption of linearity is violated, 

the overall shape of the residual scatterplot is curved instead of rectangular 

(Tabachnick & Fidell, 2001). Figures 5.7 to 5.11 show the overall shape of the 

residual was roughly rectangular instead of curved. Therefore, no violation of this 

assumption was evident.  
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Figure 5.7: Linearity, Homoscedasticity and Independence of Error of the 
Variable Test for the Regression of the Competitive Strategy, Stages of PLC and 
Use of Broad Scope MAS Information (Equation 5.1) 
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Figure 5.8: Linearity, Homoscedasticity and Independence of Error of the 
Variable Test for the Regression of the Competitive Strategy, Stages of PLC, Use 
of Broad Scope MAS Information and Financial Performance (Equation 5.2) 
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Figure 5.9: Linearity, Homoscedasticity and Independence of Error of the 
Variable Test for the Regression of the Competitive Strategy, Stages of PLC, Use 
of Broad Scope MAS Information and Customer-related Performance (Equation 
5.3) 
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Figure 5.10: Linearity, Homoscedasticity and Independence of Error of the 
Variable Test for the Regression of the Competitive Strategy, Stages of PLC, Use 
of Broad Scope MAS Information and Internal Business Process-related 
Performance (Equation 5.4) 
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Figure 5.11: Linearity, Homoscedasticity and Independence of Error of the 
Variable Test for the Regression of the Competitive Strategy, Stages of PLC, Use 
of Broad Scope MAS Information and Learning and Growth-related 
Performance (Equation 5.5) 
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(c) Homoscedasticity 

 

Homoscedasticity occurs when “the standard deviations of errors of prediction are 

approximately equal for all predicted DV (dependent variable) scores” (Tabachnick & 

Fidell, 2001, p. 121). In this study, homoscedasticity was assessed by scatterplot.  

When the band enclosing residual is approximately equal in width at all values of the 

predicted dependent variable, homoscedasticity occurs. In contrast, heteroscedasticity 

occurs when the band is wider as the values of predicted variable becomes higher 

(Tabachnick & Fidell, 2001). From Figures 5.7 to 5.11, there is no evidence indicating 

that the band enclosing residuals becomes wider at larger predicted variable values. 

Therefore, the assumption of homoscedasticity was not violated. 
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Assumption 10: Independence of errors 
 

Independence of errors occurs when “errors of prediction [are] independent of one 

another” (Tabachnick & Fidell, 2001, p. 121). “If the residuals (errors) are 

independent, the pattern of the scatterplot should appear random” (Hair et al., 1998, p. 

175). Figures 5.7 to 5.11 indicate that the patterns of scatterplots are considered 

random, as opposed to systematic patterns. Therefore, it is considered that the 

assumption of independence of errors was not violated. 

 

From the above discussion, it can be concluded that there is no evidence indicating a 

violation of any tenable assumptions of path analysis. Consequently, the path analysis 

can be performed. The following section shows the results of path analysis. 
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5.5       Results of Hypotheses Tests 

5.5.1    Test of Hypotheses 1 and 2  

 

Hypothesis 1: The more a company employs a differentiation strategy, the 
greater is the use of broad scope MAS information 
 
Hypothesis 2: The more products a company has in the early stages of the 
PLC, the greater is the use of broad scope MAS information  

 

Hypotheses 1 and 2 are presented as a graphical model in Figure 5.12. The hypotheses 

were tested by using Equation 5.1. This equation treated the competitive strategy and 

the stages of PLC as the independent variables, and the use of broad scope MAS 

information as the dependent variable.  

 

X3 = P31X1 + P32 X2 + P3uRu (5.1) 
 Where 

X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS 

information 
Ru = Residual error 
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Figure 5.12: The Relationships between the Competitive Strategy, Stages of PLC and Use of Broad Scope MAS Information
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The results presented in Table 5.4 reveal that the effect of the competitive strategy 

(P31 = 0.238) on the use of broad scope MAS information was positive and significant 

at p < 0.011, providing support for Hypothesis 1 (H1). The results also suggest that the 

effect of stages of PLC (P32 = 0.230) on the use of broad scope MAS information was 

positive and significant at p < 0.014; therefore, Hypothesis 2 (H2) was supported. The 

model explained 10.2% of variation in the use of broad scope MAS information (X3)

(adjusted R2 = 0.102, F = 7.071, p < 0.001). 

 

Table 5.4: Results of Multiple Regression Analysis for the Use of Broad Scope 
MAS Information on the Competitive Strategy and Stages of PLC (Hypotheses 1 
and 2) 
 

Variables Hypothesis 
Path 

Coefficient β (Beta) t Sig. 

The competitive strategy (X1) H1 P31 .238 2.585 .011 

Stages of PLC (X2) H2 P32 .230 2.506 .014 

R square = .119 
Adjusted R square = .102 
F (2,105) = 7.071 
Sig. <  .001 
N = 108
Dependent variable: The use of broad scope MAS information 
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5.5.2 Test of Hypotheses 3a, 4a and 5a  
 

Hypothesis 3a: The more a company employs a differentiation strategy, the 
greater is its financial performance 
 
Hypothesis 4a: The more products a company has in the early stages of PLC, 
the greater is its financial performance  
 
Hypothesis 5a: There is a positive relationship between the use of broad scope 
MAS information and financial performance 

 

Hypotheses 3a, 4a and 5a are presented as a graphical model in Figure 5.13. To test 

these hypotheses, Equation 5.2 was developed. Equation 5.2 treated the competitive 

strategy, the stages of PLC and the use of broad scope MAS information as the 

independent variables and financial performance as the dependent variable.  

 

X4a = P4a1X1 + P4a2X2 + P4a3X3 + P4av Rv (5.2) 

 
Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS 
information 
X4a= Financial performance  
Rv = Residual error 
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Figure 5.13: The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad Scope MAS Information and
Financial Performance

P32 = .230

Competitive
Strategy

X1

Stages of PLC
X2

H4a
P4a2 = .189

H5a

P4a3 =.194

Ru

H3a
P4a1 = .347

Financial
Performance

X4a

r12*= .084

*r12 refers to the correlation coefficient between X1 and X2

H1

H2

P31 = .238
Use of broad
scope MAS
information

X3

Rv



Chapter 5: Results 

 168

The results presented in Table 5.5 indicate that the relationship between the 

competitive strategy and financial performance was positive and significant (P4a1 = 

0.347, p < 0.00), thereby supporting Hypothesis 3a. The relationship between stages 

of PLC and financial performance was also positive and significant (P4a2 = 0.189, p < 

0.033); thus, Hypothesis 4a was supported. Further, the results indicate a positive and 

significant relationship between the use of broad scope MAS information and 

financial performance (P4a3 =0.194, p < 0.034); therefore, Hypothesis 5a was 

supported. The results presented in Table 5.5 also suggest that the model explained 

23.6% of the variance in an organisation’s financial performance (adjusted R2 =

0.236, F = 12.015, p < 0.000). 

 

Table 5.5: Results of Multiple Regression Analysis for Financial Performance on 
the Competitive Strategy, Stages of PLC and Use of Broad Scope MAS 
Information (Hypotheses 3a, 4a and 5a) 
 

Variables Hypothesis
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3a P4a1 .347 3.969 .000 

Stages of PLC (X2) H4a P4a2 .189 2.161 .033 

The use of broad scope MAS 

(X3)

H5a P4a3 .194 2.151 .034 

R square = .257 
Adjusted R square = .236 
F (3,104) = 12.015 
Sig. <  .000 
N = 108
Dependent variable: Financial performance 
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By using the results in Tables 5.4 and 5.5, the calculation of the direct and indirect 

effects of the competitive strategy and stages of PLC on financial performance is 

presented in Table 5.6 below.  

 

Table 5.6: Direct and Indirect Effects of Competitive Strategy and Stages of PLC 
on Financial Performance 
 

The competitive strategy 
and financial performance 

Stages of PLC and financial 
performance 

Direct effect 

 

P4a1 .347 P4a2 .189 

Indirect effect 
through the use 
of broad scope 
MAS information 
 

P4a3*P31 

(.194*.238) 

.046 P4a3*P32 

(.194*.230) 

.044

Total direct and 
indirect effects 
 

.393 .233

According to Bartol (1983), the coefficients of 0.06 or less are meaningless. The 

coefficient of indirect effects of the competitive strategy and stages of PLC on 

financial performance were 0.046 and 0.044, therefore considered as being 

meaningless. 

 

The calculation of decomposition of correlations between independent and dependent 

variables is illustrated in Appendix C. Summary decomposition of correlations is 

presented in Table 5.13. 
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5.5.3  Test of Hypotheses 3b, 4b and 5b  
 

Hypothesis 3b: The more a company employs a differentiation strategy, the 
greater is its customer-related performance 
 
Hypothesis 4b: The more products a company has in the early stages of PLC, 
the greater is its customer-related performance 
 
Hypothesis 5b: There is a positive relationship between the use of broad 
scope MAS information and customer-related performance 

 

Hypotheses 3b, 4b and 5b are presented as a graphical model in Figure 5.14. The 

hypotheses were tested by using regression Equation 5.3, which treated customer-

related performance as the dependent variable and the competitive strategy, stages of 

PLC and the use of broad scope MAS information as the independent variables.  

 

X4b = P4b1X1 + P4b2X2 + P4b3X3 + P4bwRw (5.3)

Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS information 
X4b= Customer-related performance  
Rw = Residual error 
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Figure 5.14: The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad Scope MAS Information and
Customer-related Performance
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The results presented in Table 5.7 indicate that the relationship between the 

competitive strategy and customer-related performance (P4b1 = 0.470) was positive 

and significant at p < 0.001, providing support for Hypothesis 3b. In addition, the 

results reveal the relationship between the use of broad scope MAS information and 

customer-related performance was positive and significant (P4b3 = 0.247, p < 0.005), 

thereby supporting Hypothesis 5b. However, the effect of stages of PLC on customer-

related performance was not significant at the conventional level of significance (P4b2 

= 0.015, p < 0.858); therefore, Hypothesis 4b was not supported. The model 

accounted for 32.5% of variance in customer-related performance (adjusted R2 =

0.325, F = 18.186, p < 0.000). 

 

Table 5.7: Results of Multiple Regression Analysis for Customer-related 
Performance on the Competitive Strategy, Stages of PLC and the Use of Broad 
Scope MAS Information (Hypotheses 3b, 4b and 5b) 
 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3b P4b1 .470 5.714 .000 

Stages of PLC (X2) H4b P4b2 .015 .180 .858 

The use of broad scope MAS (X3) H5b P4b3 .247 2.915 .004 

R square = .344 
Adjusted R square = .325 
F (3,104) = 18.186 
Sig. =  .000 
N = 108
Dependent variable: Customer-related performance 
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By using the results in Tables 5.4 and 5.7, the calculation of the direct and indirect 

effects of the competitive strategy and stages of PLC on customer-related 

performance is presented in Table 5.8 below. 

 

Table 5.8: Direct and Indirect Effects of Competitive Strategy and Stages of PLC 
on Customer-related Performance 
 

The competitive strategy and   
customer-related 

performance 

Stages of PLC and customer-
related performance 

Direct effect P4b1 .470 P4b2 .015 

Indirect effect 
through the use of 
broad scope MAS 
information 

P4b3*P31 
(.247*.238) 

.059 P4b3*P32 
(.247*.230) 

.057

Total direct and 
indirect effects 

 .529 .072

The results, presented in Table 5.8, reveal that both direct and indirect effects of 

stages of PLC on customer-related performance were very low. Further, even though 

the coefficients of indirect effects of competitive strategy and stages of PLC on 

customer-related performance were significant, they were below 0.06, considered as 

being meaningless (Bartol, 1983). 

 

The calculation of decomposition of correlations between independent and dependent 

variables is illustrated in Appendix C. A summary of the decomposition of the 

correlations is presented in Table 5.13. 
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5.5.4  Test of Hypotheses 3c, 4c and 5c  
 

Hypothesis 3c: The more a company employs a differentiation strategy, the 
greater is its internal business process-related performance 
 
Hypothesis 4c: The more products a company has in the later stages of PLC, 
the greater is its internal business process-related performance 
 
Hypothesis 5c: There is a positive relationship between the use of broad scope 
MAS information and internal business process-related performance 

 

Hypotheses 3c, 4c and 5c are presented as a graphical model in Figure 5.15. These 

hypotheses were tested using regression equation 5.4, treating the competitive 

strategy, the stages of PLC and the use of broad scope MAS information as the 

independent variables and internal business process-related performance as the 

dependent variable. 

 

X4c = P4c1X1 + P4c2X2 + P4c3X3 + P4cy Ry (5.4)

Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS information 
X4c = Internal business process-related 

performance  
Ry = Residual error 
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Figure 5.15: The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad Scope MAS Information and
Internal Business Process-related Performance
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The results, presented in Table 5.9, indicate a positive relationship (P4c1 = 0.372, p < 

0.000) between the competitive strategy and internal business process-related 

performance; Hypotheses 3c was thus supported. The results also reveal a positive 

relationship between the use of broad scope MAS information and internal business 

process-related performance (P4c3 = 0.309, p < 0.001), providing support for 

Hypothesis 5c. However, the relationship between the stages of PLC and internal 

business process-related performance was not significant (P4c2 = -0.005, p < 0.949). 

Consequently, Hypothesis 4c was not supported. The model explained 27.2% of the 

variation in internal business process-related performance (adjusted R2 = 0.272, F =

14.302, p < 0.000). 

 

Table 5.9: Results of Multiple Regression Analysis for Internal Business Process-
related Performance on the Competitive Strategy, Stages of PLC, and Use of 
Broad Scope MAS Information (Hypotheses 3c, 4c and 5c) 
 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3c P4c1 .372 4.362 .000 

Stages of PLC (X2) H4c P4c2 -.005 -.064 .949 

The use of broad scope MAS (X3) H5c P4c3 .309 3.514 .001 

R square = .292 
Adjusted R square = .272 
F (3,104) = 14.302 
Sig. <  .000 
N = 108
Dependent variable: Internal business process-related performance 
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Using the results in Tables 5.4 and 5.9, the direct and indirect effects of the 

competitive strategy and stages of PLC on internal business process-related 

performance are calculated in Table 5.10 below. 

 

Table 5.10: Direct and Indirect Effects of the Competitive Strategy and Stages of 
PLC on Internal Business Process-related Performance 
 

The competitive strategy and 
internal business process-

related performance 

Stages of PLC and internal 
business process-related 

performance 

Direct effect P4c1 .372 P4c2 -.005. 

Indirect effect 
through the use of 
broad scope  
MAS information 

P4c3*P31 
(.309*.238) 

.074 P4c3*P32 
(.309*.230) 

.071

Total direct and 
indirect effects 

.446 .066

Based on the results presented in Table 5.10, the indirect effects of the competitive 

strategy and stages of PLC on internal business process-related performance were 

significant and higher than 0.06; therefore, these indirect effects were considered as 

being meaningful (Bartol, 1983).  

 

The calculation of decomposition of correlations between independent and dependent 

variables is also illustrated in Appendix C. Table 5.13 shows a summary of the 

decomposition of the correlations. 
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5.5.5  Test of Hypotheses 3d, 4d and 5d  
 

Hypothesis 3d: The more a company employs a differentiation strategy, the 
greater is its learning and growth-related performance 
 
Hypothesis 4d: The more products a company has in the later stages of PLC, 
the greater is its learning and growth-related performance 
 
Hypothesis 5d: There is a positive relationship between the use of broad 
scope MAS information and learning and growth-related performance 

 

Hypotheses 3d, 4d and 5d are presented as a graphical model in Figure 5.16. 

Regression equation 5.5 was used to test these three hypotheses. Equation 5.5 treated 

the competitive strategy, the stages of PLC and the use of broad scope MAS 

information as the independent variables, and learning and growth-related 

performance as the dependent variable. 

 

X4d = P4d1X1 + P4d2X2 + P4d3X3 + P4dzRz (5.5)

Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS information 
X4d = Learning and growth-related performance 
Rz = Residual error 
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Figure 5.16: The Relationships between the Competitive Strategy, Stage of PLC, Use of Broad Scope MAS Information and
Learning and Growth-related Performance
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The results, presented in Table 5.11, indicate that the relationship between the 

competitive strategy and learning and growth-related performance was positive and 

significant at p<0.001, supporting Hypothesis 3d. The relationship between the 

competitive strategy and learning and growth-related performance was not significant 

at the conventional level (p<.676). Thus, Hypothesis 4d was not supported. Further, 

the relationship between the use of broad scope MAS information and learning and 

growth-related performance was not significant; therefore, Hypothesis 5d was not 

supported. The model explained 11.8% of the variance in learning and growth-related 

performance (adjusted R2 = 0.118, F = 5.758, p < 0.001). 

 

Table 5.11: Results of Multiple Regression Analysis for Learning and Growth-
related Performance on the Competitive Strategy, Stages of PLC and the Use of 
Broad Scope MAS Information (Hypotheses 3d, 4d and 5d) 
 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3d P4d1 .315 3.352 .001 

Stages of PLC (X2) H4d P4d2 -.039 -.419 .676 

The use of broad scope MAS 
(X3)

H5d P4d3 .150 1.548 .125 

R square = .142 
Adjusted R square = .118 
F-Ratio = 5.758 
Sig. <  .001 
N = 108
Dependent variable: Learning and growth-related performance 
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By using the results in Tables 5.4 and 5.11, the calculation of the direct and indirect 

effects of the competitive strategy and stages of PLC on learning and growth-related 

performance is presented in Table 5.12 below.  

 

Table 5.12: Direct and Indirect Effects of the Competitive Strategy and Stages of 
PLC on Learning and Growth-related Performance 
 

The competitive strategy 
and learning and growth-

related performance 

Stages of PLC and learning 
and growth-related 

performance 

Direct effect P4d1 .315 P4d2 -.039 

Indirect effect through 
the use of broad scope 
MAS information 

P31* P4d3 
(.238*.150) 

.036 P32* P4d3 
(.230*.150) 

.035

Total effect 
 

.351 .004

The results shown in Table 5.12 reveal that the indirect effects of the competitive 

strategy and stages of PLC on learning and growth-related performance were not 

significant because the relationship between the use of broad scope MAS information 

and learning and growth-related performance was not significant at the conventional 

level (P4d3 = 0.150, p < 0.125). These indirect effects were also meaningless as the 

coefficients were less than .06 (Bartol, 1983). The full calculation of decomposition of 

correlations between independent and dependent variables is shown in Appendix C. 

Table 5.13 presents summary decomposition of correlation. 
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Table 5.13: Decomposition of Correlations

Combination of variables Zero-order
Correlation Direct effects Indirect effects Spurious Unanalysed Total

correlation
X1 (strategy) with X2 (PLC) (r12) .084 .084 .084

X1 (strategy) with X3 (MAS information) .257 .238 .019 .257

X2 (PLC) with X3 (MAS information) .250 .230 .020 .250

X1 (strategy) with X4a (Financial Performance) .413 .347 .046 .020 .413

X2 (PLC) with X4a (Financial Performance) .266 .189 .044 .033 .266
X3 (MAS information) with X4a (Financial
Performance) .330 .194 .136 .330

X1 (strategy) with X4b (Customer-related
Performance) .534 .470 .058 .006 .534

X2 (PLC) with X4b (Customer-related
Performance) .116 .015 .057 .044 .116

X3 (MAS information) with X4b(Customer-
related Performance) .371 .247 .124 .371

X1 (strategy) with X4c (Internal business
process-related Performance) .451 .372 .074 .005 .451

X2 (PLC) with X4c (Internal business process-
related Performance) .103 -.005 .071 .037 .103

X3 (MAS information) with X4c (Internal
business process-related Performance) .403 .309 .094 .403

X1 (strategy) with X4d (Learning and growth-
related Performance) .350 .315 .035 -.000 .350

X2 (PLC) with X4d (Learning and growth-
related Performance) .025 -.039 .035 .029 .025

X3 (MAS information) with X4d (Learning and
growth-related Performance) .221 .150 .071 .221
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Table 5.14: Summary of Results of Testing Hypotheses 
 

No. Hypotheses Results 
H1 The more a company employs a differentiation strategy, 

the greater is the use of broad scope MAS information 
Supported 

H2 The more products a company has in early stages of the 
PLC, the greater is the use of broad scope MAS 
information  

Supported 

H3a The more a company employs a differentiation strategy, 
the greater is its financial performance 

Supported 

H3b The more a company employs a differentiation strategy, 
the greater is its customer-related performance 

Supported 

H3c The more a company employs a differentiation strategy, 
the greater is its internal business process-related 
performance 

Supported 

H3d The more a company employs a differentiation strategy, 
the greater is its learning and growth-related performance 

Supported 

H4a The more products a company has in the early stages of 
the PLC, the greater is its financial performance 

Supported 

H4b The more products a company has in the early stages of 
the PLC, the greater is its customer-related performance 

Not supported 

H4c The more products a company has at the later stages of the 
PLC, the greater is its internal business process-related 
performance 

Not supported 

H4d The more products a company has in the later stages of the 
PLC, the greater is its learning and growth-related 
performance 

Not supported 

H5a There is a positive relationship between the use of broad 
scope MAS information and financial performance 

Supported 

H5b There is a positive relationship between the use of broad 
scope MAS information and customer-related performance 

Supported 

H5c There is a positive relationship between the use of broad 
scope MAS information and internal business process -
related performance 

Supported 

H5d There is a positive relationship between the use of broad 
scope MAS information and learning and growth-related 
performance 

Not supported 
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5.6 The Results of the Food-processing Industry and the Electronics Industry 
 

The present study also investigated the difference in the results (if any) of the 

proposed hypotheses between the food-processing and electronics industries. 

Therefore, the data were divided into two data sets (the food-processing and 

electronics industries). In this section, the data analyses for each data set were 

performed. In Chapter 6, the results of such analyses for the two data sets were 

compared. 

 

5.6.1 Results of Descriptive Statistics 
 

The Competitive Strategy 

 

The results shown in Table 5.15 indicate that in the food-processing industry, the 

mean of the competitive strategy was 3.17, with an actual minimum score of 1.83 and 

an actual maximum score of 4.50 and the theoretical range spanning from one to 

five.19 The frequency table of the competitive strategy, produced by SPSS 

FREQUENCY, shows 54.9% of the respondents employing more of a differentiation 

strategy; 35.3% of them employing less of a differentiation strategy or more of a cost 

leadership strategy; and 5.9% of them placing equally emphasis on both a 

differentiation and a cost leadership strategy.  

 

19 One indicates a strong cost leadership strategy, while five indicates a strong differentiation strategy. 
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Table 5.15: Descriptive Statistics for the Food-processing Industry 
 

Variable Minimum 
(Actual) 

Maximum 
 

(Actual) 
Mean Stand 

Deviation 
Skewness Kurtosis

The competitive strategy 1.83 4.50 3.17 .59 -.173 -.373 

Stages of product life 
cycle -2.50 2.50 -.10 1.34 -.160 -.780 

Broad Scope MAS 
information 2.67 4.50 3.74 .45 -.199 -.390 

Financial performance 1.33 4.00 2.95 .64 -.245 -.478 

Customer-related 
performance 2.25 4.75 3.33 .59 -.035 -.334 

Internal business process-
related performance 2.40 4.60 3.37 .48 .102 -.282 

Learning and growth- 
related performance 

2.00 4.33 3.26 .52 -.058 .051 

The results presented in Table 5.16 reveal that, in the electronics industry, the mean of 

the competitive strategy was 3.06, with an actual minimum score of 1.83 and an actual 

maximum score of 4.67. A total of 49.1% of the respondents placed more emphasis on 

a differentiation strategy; 40.4% of them placed more emphasis on a cost leader 

strategy; and 10.5% of them placed equal emphasis on both a differentiation and a 

cost leadership strategy. 
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Table 5.16: Descriptive Statistics for the Electronics Industry 
 

Variable Minimum 
(Actual) 

Maximum 
 

(Actual) 
Mean Stand 

Deviation 
Skewness Kurtosis 

The competitive strategy 1.83 4.67 3.06 .49 .223 .956 

Stages of product life 
cycle -2.50 2.50 .26 1.12 -.453 .402 

Broad Scope MAS 
information 2.50 4.83 3.66 .46 .278 .436 

Financial performance 1.33 4.67 2.98 .72 .082 -.164 

Customer-related 
performance 2.25 4.75 3.31 .62 .240 -.417 

Internal business process-
related performance 2.40 4.80 3.36 .59 .542 -.171 

Learning and growth- 
related performance 

2.00 4.67 3.40 .56 -.291 -.263 

Stages of PLC 

 

From the results in Table 5.15, in the food-processing industry, it can be seen that the 

mean of stages of PLC was −0.10, with an actual minimum score of –2.50 and an 

actual maximum score of +2.50. The theoretical range was from one to five.20 The 

frequency table of stages of PLC, produced by SPSS FREQUENCY, reveals 43.1% of 

the respondents having more products in later stages of PLC, and 47.1% of them 

having more products in early stages of PLC.  

 

20 As explained in Chapter 4, a score of –2.50 indicates that a company has 100 per cent of product at 
later stages of PLC, while a score of 2.50 indicates that a company has 100 per cent of product at early 
stages of PLC. 
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The results presented in Table 5.13 illustrate that in the electronics industry, the mean 

of stages of PLC was 0.26, with an actual minimum score of –2.50 and an actual 

maximum score of +2.50. A total of 64.9% of the respondents indicated that their 

companies had more products in the early stages of PLC, while 24.6% indicated that 

their companies had more products in the later stages of PLC.  

 

The Use of Broad Scope MAS Information 

 

The results presented in Table 5.15 reveal that, in the food-processing industry, the 

mean of the use of broad scope MAS information was 3.74, with an actual minimum 

score of 2.67 and an actual maximum score of 4.50. The theoretical range is from one 

to five.21 Based on the frequency table of the use of broad scope MAS information, 

produced by SPSS FREQUENCY, 92.2 per cent of the respondents used broad scope 

MAS information more than average. From the results presented in Table 5.16, it can 

be seen that in the electronics industry, the mean of the use of broad scope MAS 

information was 3.66, with an actual minimum score of 2.50 and an actual maximum 

score of 4.83, while 91.2 per cent of respondents had more than average use of broad 

scope MAS information. 

 

21 One indicates that a company does not use broad scope MAS information for making decisions; 
while five indicates that a company uses broad scope MAS information to a great extent. 
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Financial Performance 

 

The results presented in Table 5.15 indicate that, in the food-processing industry, the 

mean of financial performance was 2.95, with an actual minimum score of 1.33 and 

an actual maximum score of 4.00. The theoretical range was from one to five22. On 

the frequency table of financial performance produced by SPSS FREQUENCY, 

58.8% of the respondents indicated their financial performance was higher than their 

leading competitors; 21.6% indicated their financial performance was similar to their 

leading competitors; and 41.2% indicated their financial performance was lower than 

their leading competitors. 

 

In the electronics industry, the results presented in Table 5.16 suggest that the mean of 

financial performance was 2.98, with an actual minimum score of 1.33 and an actual 

maximum score of 4.67. Here, 31.6% of the respondents indicated their financial 

performance was than their leading competitors; 29.8% indicated their financial 

performance was similar to their leading competitors; and 38.6% indicated their 

financial performance was lower than their leading competitors. 

 

22 One refers to much lower financial performance than leading competitors, while five refers to much 
higher financial performance than leading competitors. 
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Customer-related Performance 

 

The results in Table 5.15 show that in the food-processing industry the mean of 

customer-related performance is 3.33, with an actual minimum score of 2.25 and an 

actual maximum score of 4.75. The theoretical range spans from one to five.23 The 

frequency table of customer-related performance, produced by SPSS FREQUENCY, 

reveals that 66.7% of the respondents from the food-processing industry indicated 

higher customer-related performance than their leading competitors; 7.8% of the 

respondents indicated similar performance to their leading competitors; and 25.5% of 

them indicated lower customer-related performance than their leading competitors. 

 

The results presented in Table 5.16 indicate that in the electronics industry the mean 

of customer-related performance was 3.31, with an actual minimum score of 2.25 and 

an actual maximum score of 4.75. The frequency table of customer-related 

performance, produced by SPSS FREQUENCY, suggests that 56.1% of the 

respondents indicated higher customer-related performance than their leading 

competitors; 14% of them indicated similar customer-related performance to their 

leading competitors; and 29.8% indicated lower customer-related performance than 

their leading competitors. 

 

23 One refers to much lower customer-related performance than leading competitors, while five refers 
to much higher customer-related performance than leading competitors. 
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Internal Business Process-related Performance  

 

The results presented in Table 5.15 indicate that in the food-processing industry, the 

mean of internal business process-related performance was 3.37, with an actual 

minimum score of 2.40 and an actual maximum score of 4.60. The theoretical range 

was from one to five.24 The frequency table of internal business process-related 

performance, produced by SPSS FREQUENCY, illustrates that 64.7% of the 

respondents from the food-processing industry indicated their internal business 

process-related performance was higher than their leading competitors, while 17.6% 

of the respondents indicated their internal business process-related performance was 

similar to their leading competitors; 17.6% of them indicated lower internal business 

process-related than their leading competitors. 

 

The results, shown in Table 5.16, indicate that in the electronics industry the mean of 

internal business process-related performance was 3.36, with an actual minimum 

score of 2.40 and an actual maximum score of 4.80. A total of 57.9% of the 

respondents of the electronics industry indicated higher internal business process-

related performance than their leading competitors; 14% indicated similar internal 

business process-related performance to their competitors; and 28.1% indicated lower 

internal business process-related than their leading competitors. 

 

24 One refers to much lower internal business process-related performance than leading competitors; 
while five refers to much higher internal business process-related performance than leading 
competitors. 
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Learning and Growth-related Performance 

 

From the results in Table 5.15, in the food-processing industry, it can be seen that the 

mean of learning and growth-related performance was 3.26, with an actual minimum 

score of 2.00 and an actual maximum score of 4.33. The theoretical range spans from 

one to five25. Based on the frequency table of learning and growth-related 

performance, produced by SPSS FREQUENCY, 49% of the respondents from the 

food-processing industry indicated higher learning and growth-related performance 

than their leading competitors, 35.3% indicated similar performance to their leading 

competitors; and 15.7% indicated lower performance than their leading competitors. 

 

The results presented in Table 5.16, reveal that, in the electronics industry, the mean 

of learning and growth-related performance was 3.40, with an actual minimum score 

of 2.00 and an actual maximum score of 4.67. A total of 64.9% of the respondents 

indicated higher learning and growth-related performance than their leading 

competitors; 19.3% indicated similar performance to their leading competitors; and 

15.8% indicated lower performance than their leading competitors.  

 

25 One refers to much lower learning and growth-related performance than leading competitors, while 
five refers to much higher learning and growth-related performance than leading competitors. 
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5.6.2 Results of Path Analysis for the Food-processing and Electronics Industries 
 

As the present study aimed to examine the difference between the results of the food-

processing and electronics industries, the data were divided into two sets: the food-

processing and electronics industries. Data analyses for testing the proposed 

hypotheses for both industries were done using path analysis. Therefore, the two data 

sets are required to be analysed for their compatibility with the assumptions of the 

path analysis method. The examination of the underlying assumptions for the path 

analysis was undertaken as presented in Appendix D. From such an examination, the 

violation of the tenable assumptions of the path analysis for both data sets was not 

evident. As a result, the present study was able to conduct the path analysis to 

examine the results of the hypotheses proposed in Chapter 3 for the two sets of data: 

the food-processing and electronics industries. The results of the path analysis for 

both industries are presented below. 
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5.6.2.1 Test of Hypotheses 1 and 2 in the Food-processing and Electronics 
Industries  

 

Hypothesis 1: The more a company employs a differentiation strategy, the 
greater is the use of broad scope MAS information 
 
Hypothesis 2: The more products a company has in the early stages of PLC, 
the greater is the use of broad scope MAS information  

 

Figure 5.17 represents a graphical model of Hypotheses 1 and 2 in the food-

processing industry, while Figure 5.18 represents that in the electronics industry. 

Equations 5.1(f) and 5.1(e) were used to test Hypotheses 1 and 2 in the food-

processing industry and the electronics industry respectively. Equations 5.1 (f) and 5.1 

(e) treated the use of broad scope MAS information as the dependent variable, and the 

competitive strategy and stages of PLC as the independent variables.  

 

X3 = F31X1 + F32 X2 + F3uRu

X3 = E31X1 + E32 X2 + P3uRu

(5.1)(f) 
(5.1)(e) 

 Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS information 
Ru = Residual error 
Fij = Path coefficient from exogenous variable j 

to endogenous variable i of food-
processing industry 

Eij =   Path coefficient from exogenous variable j 
to endogenous variable i of electronics 
industry 
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Figure 5.17: Food-processing Industry – The Relationships between the Competitive Strategy, Stages of PLC and Use of Broad
Scope MAS Information
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Figure 5.18: Electronics Industry –The Relationships between the Competitive Strategy, Stages of PLC and Use of Broad Scope
MAS Information
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The results presented in Table 5.17 indicate that, in the food-processing industry, the 

model was significant at p < .085, not at the conventional level, and explained 6% of 

variance in the use of broad scope MAS information (adjusted R2 = 0.060, F = 2.590, 

p < 0.085). The results also indicate that the relationship between the competitive 

strategy and the use of broad scope MAS information was not significant at the 

conventional level of significance (F31 = 0.170, p < 0.229). The results reveal an 

insignificant relationship between stages of PLC and the use of broad scope MAS 

information (F32 = 0.233, p < 0.102). Therefore, in the case of food-processing 

industry, Hypotheses 1 and 2 were not supported. 

 

Table 5.17:  Food-processing Industry – Results of Multiple Regression Analysis 
for the Use of Broad Scope MAS Information on the Competitive Strategy and 
Stages of PLC (Hypotheses 1 and 2)  
 

X3 = F31X1 + F32 X2 + F3uRu (5.1)(f) 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H1 F31 .170 1.217 .229 

Stages of PLC (X2) H2 F32 .233 1.669 .102 

R square = .097 
Adjusted R square = .060 
F (2,48) = 2.590 
Sig. <  .085 
N = 51
Dependent variable: The use of broad scope MAS information 
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According to the results presented in Table 5.18, in the electronics industry the model 

was significant at p < 0.009, and explained 13 % of the variance in the use of broad 

scope MAS information (adjusted R2 = 0.130, F = 5.199, p < 0.009). The results 

reveal that effects of the competitive strategy and stages of PLC on the use of broad 

scope MAS information (E31= 0.294 and E32 = 0.275) were positive and significant at 

p < 0.022 and p < 0.032 respectively. As a result, in the case of the electronics 

industry, Hypotheses 1 and 2 were supported. 

 

Table 5.18: Electronics Industry – Results of Multiple Regression Analysis for 
the Use of Broad Scope MAS Information on the Competitive Strategy and 
Stages of PLC (Hypotheses 1 and 2)  
 

X3 = E31X1 + E32 X2 + E3uRu (5.1) (e) 

Variables Hypothesis 
Path 

Coefficient β (Beta) t Sig. 

The competitive strategy (X1) H1 E31 .294 2.363 .022 

Stages of PLC (X2) H2 E32 .275 2.205 .032 

R square = .161 
Adjusted R square = .130 
F (2,54) = 5.199 
Sig. < .009 
N = 57
Dependent variable: The use of broad scope MAS information 
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5.6.2.2 Test of Hypotheses 3a, 4a and 5a in the Food-processing and Electronics 
Industries  

 

Hypothesis 3a: The more a company employs a differentiation strategy, the 
greater is its financial performance 
 
Hypothesis 4a: The more products a company has in the early stages of PLC, 
the greater is its financial performance  
 
Hypothesis 5a: There is a positive relationship between the use of broad scope 
MAS information and financial performance 

 

The graphical model for these hypotheses in the food-processing industry is presented 

in Figure 5.19, while the graphical model for the electronics industry is presented in 

Figure 5.20. Equations 5.2 (f) and 5.2 (e) were used to test the above hypotheses in 

the food-processing industry and the electronics industry respectively. 

 

X4a = F4a1X1 + F4a2X2 + F4a3X3 + F4av Rv (5.2)(f) 

X4a = E4a1X1 + E4a2X2 + E4a3X3 + E4av Rv (5.2)(e) 
 

Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS information 
X4a= Financial performance  
Rv = Residual error 
Fij = Path coefficient from exogenous variable j 

to endogenous variable i of food-
processing industry 

Eij =   Path coefficient from exogenous variable j 
to endogenous variable i of electronics 
industry 
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Figure 5.19: Food-processing Industry – The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad Scope
MAS Information and Financial Performance
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Figure 5.20: Electronics Industry – The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad Scope MAS
Information and Financial Performance
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The results shown in Table 5.19 reveal that, in the food-processing industry, the 

model explained 15% of variation in financial performance (adjusted R2 = 0.150, F = 

3.931, p < 0.014). The effect of the competitive strategy on financial performance 

(F4a1 = 0.393) was positive and significant at p < 0.005, providing support for 

Hypothesis 3a. The effects of stages of PLC and the use of broad scope MAS 

information on financial performance were not significant (F4a2 = 0.130, p < 0.347; 

F4a3 = 0.039, p < 0.780); therefore, in the case of the food-processing industry, 

Hypotheses 4a and 5a were not supported. 

 

Table 5.19: Food-processing Industry – Results of Multiple Regression Analysis 
for Financial Performance on the Competitive Strategy and Stages of PLC and 
Use of Broad Scope MAS Information (Hypotheses 3a, 4a and 5a)  
 

X4a = F4a1X1 + F4a2X2 + F4a3X3 + F4av Rv ( 5.2)(f)

Variables Hypothesis 
Path 

Coefficient 
β

(Beta) t Sig. 

The competitive strategy (X1) H3a F4a1 .393 2.920 .005 

Stages of PLC (X2) H4a F4a2 .130 .950 .347 

The use of broad scope MAS 

(X3)

H5a F4a3 .039 .281 .780 

R square = .201 
Adjusted R square = .150 
F (2,48) = 3.931 
Sig. <  .014 
N = 51
Dependent variable: Financial performance 
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According to the results presented in Table 5.20, in the electronics industry the model 

explained 32.5% of variation in financial performance (adjusted R2 = 0.325, F =

9.978, p < 0.000). The relationship between competitive strategy and financial 

performance (E4a1 = 0.329) was positive and significant at p < 0.006, providing 

support for Hypothesis 3a in the electronics industry. Additionally, the results indicate 

a positive and significant relationship between stages of PLC and financial 

performance (E4as = 0.241, p < 0.040), thereby supporting Hypothesis 4a. The results 

also reveal a positive and significant effect of the use of broad scope MAS 

information on financial performance (E4a3 = 0.308, p < 0.013), supporting Hypothesis 

5a. Thus, in the case of the electronics industry, focusing on a differentiation strategy, 

having more products in the early stages of PLC, and/or using broad scope MAS 

information can help companies improve their financial performance.  

 
Table 5.20: Electronics Industry – Results of Multiple Regression Analysis for 
Financial Performance on the Competitive Strategy and Stages of PLC and Use 
of Broad Scope MAS Information (Hypotheses 3a, 4a and 5a)  
 

X4a = E4a1X1 + E4a2X2 + E4a3X3 + E4av Rv ( 5.2) (e)

Variables Hypothesis 
Path 

Coefficient 
β

(Beta) t Sig. 

The competitive strategy (X1) H3a E4a1 .329 2.856 .006 

Stages of PLC (X2) H4a E4a2 .241 2.101 .040 

The use of broad scope MAS 
(X3)

H5a E4a3 .308 2.570 .013 

R square = .361 
Adjusted R square = .325 
F (2,54) = 9.978 
Sig. <  .000 
N = 57
Dependent variable: Financial performance 
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The calculation of the direct and indirect effects of the competitive strategy and stages 

of PLC on financial performance is illustrated in Tables 5.21 and 5.22 below. 

 

Table 5.21: The Direct and Indirect Effects of the Competitive Strategy on 
Financial Performance in Food-processing and Electronics Industries 
 

Food-processing Industry Electronics Industry 

Direct effect 
 

F4a1 .393 
 

E4a1 .329 

Indirect effect 
through the use of 
broad scope MAS 
information 
 

F4a3*F31 
(.039*.170) 

.006 E4a3*E31 

(.308*.294) 
.090

Total direct and 
indirect effects 
 

.399 .419

Table 5.22: The Direct and Indirect Effects of the Stages of PLC on Financial 
Performance in Food-processing and Electronics Industries 
 

Food-processing Industry Electronics Industry 

Direct effect 
 

F4a2 .130 E4a2 .241 

Indirect effect through 
the use of broad scope 
MAS information 
 

F4a3*F32 

(.039*.233) 
.009 E4a3*E32 

(.308*.275) 
.084

Total direct and 
indirect effects 
 

.139 .325
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According to the results showed in Tables 5.21 and 5.22, the direct effects of the 

competitive strategy and stage of PLC on financial performance are considered 

stronger than the indirect effects through the use of broad scope MAS information in 

both the food-processing industry and the electronics industry. The full calculation of 

decomposition of correlation between independent and dependent variables is shown 

in Appendix C. Summary decomposition of correlation is presented in Tables 5.35 

and 5.36. 

 

5.6.2.3 Test of Hypotheses 3b, 4b and 5b in the Food-processing and the 
Electronics Industries  
 

Hypothesis 3b: The more a company employs a differentiation strategy, the 
greater is its customer-related performance 
 
Hypothesis 4b: The more products a company has in the early stages of PLC, 
the greater is its customer-related performance 
 
Hypothesis 5b: There is a positive relationship between the use of broad 
scope MAS information and customer-related performance 

 

The graphical model for Hypotheses 3b, 4b and 5b in the food-processing industry is 

presented in Figure 5.21, while that for the electronics industry is presented in Figure 

5.22. Equation 5.3 (f) and Equation 5.3 (e) below were used to test these hypotheses 

in the food-processing industry and the electronics industry respectively. Equation 5.3 

(f) and 5.3 (e) treated the competitive strategy, stages of PLC and use of broad scope 

MAS information as the independent variables, and customer-related performance as 

the dependent variable. 

 



Chapter 5: Results 

 205

X4b = F4b1X1 + F4b2X2 + F4b3X3 + F4bwRw (5.3) (f) 

X4b = E4b1X1 + E4b2X2 + E4b3X3 + E4bwRw (5.3) (e) 
 

Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS information 
X4b  = Customer-related performance  
Rw = Residual error 
Fij = Path coefficient from exogenous variable j 

to endogenous variable i of food-
processing industry 

Eij = Path coefficient from exogenous variable j 
to endogenous variable i of electronics 
industry 
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Figure 5.21: Food-processing Industry –The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad Scope
MAS Information and Customer-related Performance
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Figure 5.22: Electronics Industry – The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad Scope
MAS Information and Customer-related Performance
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Table 5.23 presents the results of path coefficients in the food-processing industry. In 

this industry, the model accounted for 40.4% of variance in customer-related 

performance (adjusted R2 = 0.404, F = 12.304, p < 0.000). The results reveal a 

positive and significant relationship between the competitive strategy and customer-

related performance (F4b1 = 0.657, p < 0.000), providing support for Hypothesis 3b. 

However, the relationship between stages of PLC and customer-related performance 

was insignificant (p < 0.354). Therefore, Hypothesis 4b was not supported in this 

industry. The effect of the use of broad scope MAS information on customer-related 

performance was also not significant (p < 0.521); therefore, in the case of the food-

processing industry, Hypotheses 5b was not supported. 

 

Table 5.23: Food-processing Industry – Results of Multiple Regression Analysis 
for Customer-related Performance on the Competitive Strategy, Stages of PLC 
and Use of Broad Scope MAS Information (Hypotheses 3b, 4b and 5b)  
 

X4b = F4b1X1 + F4b2X2 + F4b3X3 + F4bwRw (5.3)(f) 

Variables Hypothesis 
Path 

Coefficient 
β

(Beta) t Sig. 

The competitive strategy (X1) H3b F4b1 .657 5.831 .000 

Stages of PLC (X2) H4b F4b2 -.107 -.936 .354 

The use of broad scope MAS 
(X3)

H5b F4b3 .074 .646 .521 

R square = .440 
Adjusted R square = .404 
F (2,48) = 12.304 
Sig. < .000  
N = 51
Dependent variable: Customer-related performance 
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The findings presented in Table 5.24 reveal that the model for the electronics industry 

explained 37.2% of variance in customer-related performance (adjusted R2 = 0.327, F

= 10.063, p < 0.000). Additionally, the findings indicate positive and significant 

effects of the competitive strategy and the use of broad scope MAS information on 

customer-related performance (E4b1 = 0.302, p < 0.011 and E4b3 = 0.409, p < 0.001), 

supporting Hypotheses 3b and 5b in the electronics industry. Nevertheless, the effect 

of stages of PLC on customer-related performance was not significant (E4b2 = 0.100, p 

< 0.387), indicating that in this industry, Hypothesis 4b was not supported.  

 

Table 5.24: Electronics Industry – Results of Multiple Regression Analysis for 
Customer-related Performance on the Competitive Strategy, Stages of PLC and 
Use of Broad Scope MAS Information (Hypotheses 3b, 4b and 5b) 
 

X4b = E4b1X1 + E4b2X2 + E4b3X3 + E4bwRw (5.3)(e) 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3b E4b1 .302 2.618 .011 
Stages of PLC (X2) H4b E4b2 .100 .873 .387 
The use of broad scope MAS 
(X3)

H5b E4b3 .409 3.418 .001 

R square = .363 
Adjusted R square = .327 
F (2,54) = 10.063 
Sig. < .000  
N = 57
Dependent variable: Customer-related performance 
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The calculation of the direct and indirect effects of the competitive strategy and stages 

of PLC on customer-related performance is presented in Tables 5.25 and 5.26 below. 
 

Table 5.25: The Direct and Indirect Effects of the Competitive Strategy on 
Customer-related Performance in Food-processing and Electronics Industries 
 

Food-processing Industry Electronics Industry 
Direct effect F4b1 .657 E4b1 .302 

Indirect effect 
through the use of 
broad scope MAS 
information 

F4b3*F31 

(.074*.170) 
.012 E4b3*E31 

(.409*.294) 
.120

Total direct and 
indirect effects 

 .669 .422

Table 5.26: The Direct and Indirect Effects of the stages of PLC on Customer-
related Performance in Food-processing and Electronics Industries 
 

Food-processing Industry Electronics Industry 
Direct effect 
 

F4b2 -.107 E4b2 .100 

Indirect effect 
through the use of 
broad scope MAS 
information 

F4b3*F32 

(.074*.233) 
.017 E4b3*E32 

(.409*.275) 
.112

Total direct and 
indirect effects 

 -.090 .212

The results presented in Tables 5.25 and 5.26 suggest that the indirect effects of 

competitive strategy and stages of PLC on customer-related performance were 

significant and meaningful for the electronics industry only (Bartol, 1983). The details 

of calculation of decomposition of correlations between independent and dependent 
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variables are presented in Appendix C. A summary of the decomposition of the 

correlations is provided in Tables 5.35 and 5.36. 

5.6.2.4 Test of Hypotheses 3c, 4c and 5c in the Food-processing Industry and 
Electronics Industry  
 

Hypothesis 3c: The more a company employs a differentiation strategy, the 
greater is its internal business process-related performance 
 
Hypothesis 4c: The more products a company has in the later stages of PLC, 
the greater is its internal business process -related performance 
 
Hypothesis 5c: There is a positive relationship between the use of broad scope 
MAS information and internal business process -related performance 

 

Equations 5.4 (f) and 5.4 (e) were used to analyse Hypotheses 3c, 4c and 5c in the 

food-processing and electronics industries respectively. Hypotheses 3c, 4c and 5c in 

the food-processing industry and the electronics industry are presented as graphical 

models in Figures 5.23 and 5.24 respectively. 

 

X4c = F4c1X1 + F4c2X2 + F4c3X3 + F4cy Ry (5.4) (f) 

X4c = E4c1X1 + E4c2X2 + E4c3X3 + E4cy Ry (5.4) (e)

Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS information 
X4c = Internal business process-related 

performance  
Ry = Residual error 
Fij = Path coefficient from exogenous variable 

j to endogenous variable i of food-
processing industry 

Eij = Path coefficient from exogenous variable j 
to endogenous variable i of electronics 
industry 
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Figure 5.23: Food-Processing Industry – The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad
Scope MAS Information and Internal Business Process-related Performance
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Figure 5.24: Electronics Industry – The Relationships between the Competitive Strategy, Stages of PLC, Use of Broad Scope
MAS Information and Internal Business Process-related Performance
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The results shown in Table 5.27 indicate that in the food-processing industry, the 

model explained 30.3% of variance in internal business process-related performance 

(adjusted R2 = 0.303, F = 8.254, p < 0.000). The results also indicate a positive and 

significant relationship between the competitive strategy and internal business 

process-related performance (F4c1 = 0.556, p < 0.000), providing support for 

Hypothesis 3c in this industry. However, the effect of stages of PLC on internal 

business process-related performance was negative (F4c2= –0.150) and not significant 

at the conventional level of significance (p < 0.230); thus, Hypotheses 4c was not 

supported. Further, the effect of the use of broad scope MAS information on internal 

business process-related performance was not significant (F4c3 = 0.146, p < 0.245). 

Therefore, Hypotheses 5c was not supported.  

 
Table 5.27: Food-processing Industry – Results of Multiple Regression Analysis 
for Internal Business Process-related Performance on the Competitive Strategy, 
Stages of PLC, and Use of Broad Scope MAS Information (Hypotheses 3c, 4c 
and 5c)  
 

X4c = F4c1X1 + F4c2X2 + F4c3X3 + F4cy Ry (5.4) (f) 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3c F4c1 .556 4.557 .000 

Stages of PLC (X2) H4c F4c2 -.150 -1.217 .230 

The use of broad scope MAS 
(X3)

H5c F4c3 .146 1.177 .245 

R square = .345 
Adjusted R square = .303  
F (2,48) = 8.254 
Sig. < .000   
N = 51
Dependent variable: Internal business process-related performance 
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The results presented in Table 5.28 suggest that in the electronics industry, this model 

explained 30.9% of the change in internal business process-related performance 

(adjusted R2 = 0.309, F = 9.360, p < 0.000). The results indicate a positive and 

significant relationship between the competitive strategy and internal business 

process-related performance (E4c1 = 0.250, p < 0.037), thereby supporting Hypothesis 

3c in this industry. The results also reveal a positive and significant relationship 

between the use of broad scope MAS information and internal business process-

related performance (E4c3 = 0.437, p < 0.001), providing support for Hypothesis 5c. 

However, the relationship between stages of PLC and internal business process-

related performance was not significant at the conventional level (E4c2 = 0.090, p <

0.442); thus Hypothesis 4c was not supported in the electronics industry. 

 
Table 5.28: Electronics Industry – Results of Multiple Regression Analysis for 
Internal Business Process-related Performance on the Competitive Strategy, 
Stages of PLC, and Use of Broad Scope MAS Information (Hypotheses 3c, 4c 
and 5c)  
 

X4c = E4c1X1 + E4c2X2 + E4c3X3 + E4cy Ry (5.4) (e) 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3c E4c1 .250 2.141 .037 

Stages of PLC (X2) H4c E4c2 .090 .775 .442 

The use of broad scope MAS 
(X3)

H5c E4c3 .437 3.600 .001 

R square = .346 
Adjusted R square = .309 
F (2,54) = 9.360 
Sig. < .000  
N = 57
Dependent variable: Internal business process-related performance 
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The calculation of the direct and indirect effects of the competitive strategy and stages 

of PLC on internal business process-related performance in both industries is 

illustrated in Tables 5.29 and 5.30 below. 

Table 5.29: The Direct and Indirect Effects of the Competitive Strategy on 
Internal Business Process-related Performance in Food-processing and 
Electronics Industries 
 

Food-processing Industry Electronics Industry 

Direct effect 
 

F4c1 .556 E4c1 .250 

Indirect effect 
through the use of 
broad scope MAS 
information 

F4c3*F31 

(.146*.170) 
.025 E4c3*E31 

(.437*.294) 
.128

Total direct and 
indirect  effects 

 .581 .378

Table 5.30: The Direct and Indirect Effects of the Stages of PLC on Internal 
Business Process-related Performance in Food-processing and Electronics 
Industries 
 

Food-processing Industry Electronics Industry 

Direct effect 
 

F4c2 -.150 E4c2 .090 

Indirect effect 
through the use of 
broad scope MAS 
information 

F4c3*F32 

(.146*.223) 
.034 E4c3*E32 

(.437*.275) 
.120

Total direct and 
indirect  effects 

-.116 .210
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The above results revealed that the competitive strategy had sizable total effects on 

internal business process-related performance in both the food processing and 

electronics industries. The details about the decomposition of the effects are further 

presented in Appendix C, while a summary of the decomposition is provided in 

Tables 5.35 and 5.36. 

5.6.2.5 Test of Hypotheses 3d, 4d and 5d in the Food-processing and Electronics 
Industries  
 

Hypothesis 3d: The more a company employs a differentiation strategy, the 
greater is its learning and growth-related performance 
 
Hypothesis 4d: The more products a company has in the later stages of PLC, 
the greater is its learning and growth-related performance 
 
Hypothesis 5d: There is a positive relationship between the use of broad 
scope MAS information and learning and growth-related performance 

 

These hypotheses in the food-processing industry and the electronics industry are 

graphically presented in Figures 5.25 and 5.26 respectively. Equations 5.5 (f) and 5.5 

(e) were used to test these hypotheses in the food-processing industry and the 

electronics industry. These equations treated the competitive strategy, stages of PLC 

and broad scope MAS information as the independent variables, and learning and 

growth-related performance as the dependent variable.  
 

X4d = F4d1X1 + F4d2X2 + F4d3X3 + F4dzRz (5.5) (f) 
X4d = E4d1X1 + E4d2X2 + E4d3X3 + E4dzRz (5.5) (e) 
Where 
X1 = The competitive strategy 
X2 = Stages of product life cycle (PLC)  
X3 = The use of broad scope MAS information 
X4d = Learning and growth-related performance 
Rz = Residual error 
Fij = Path coefficient from exogenous variable j to  

endogenous variable i of food-processing industry 
Eij =  Path coefficient from exogenous variable j to endogenous 

variable i of electronics industry 
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Figure 5.25: Food-processing Industry – The Relationships between the Competitive Strategy, Stage of PLC, Use of Broad Scope
MAS Information and Learning and Growth-related Performance
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Figure 5.26: Electronics Industry – The Relationships between the Competitive Strategy, Stage of PLC, Use of Broad Scope MAS
Information and Learning and Growth-related Performance
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The results shown in Table 5.31 indicate that in the food-processing industry the 

model was not significant at the conventional level, with adjusted R2 of 4.7 per cent 

(adjusted R2 = 0.047, F = 1.819, p < 0.157). The relationship between the competitive 

strategy and learning and growth-related performance (F4d1 = 0.303) in this industry 

was positive and significant at p < 0.039, supporting Hypothesis 3d. However, the 

effects of the stages of PLC and use of broad scope MAS information on learning and 

growth-related performance were not significant at the conventional level (F4d2 = –

0.054, p < 0.708; F4d3 = 0.083, p < 0.570). Therefore, for the food-processing industry 

Hypotheses 4d and 5d were not supported.  

 
Table 5.31: Food-processing Industry – Results of Multiple Regression Analysis 
for Learning and Growth-related Performance on the Competitive Strategy, 
Stages of PLC and Use of Broad Scope MAS Information (Hypotheses 3d, 4d and 
5d)  
 

X4d = F4d1X1 + F4d2X2 + F4d3X3 + F4dzRz (5.5) (f) 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3d F4d1 .303 2.126 .039 

Stages of PLC (X2) H4d F4d2 -.054 -.377 .708 

The use of broad scope MAS 
(X3)

H5d F4d3 .083 .572 .570 

R square = .104 
Adjusted R square = .047  
F (2,48) =  1.819 
Sig. < .157   
N = 51
Dependent variable: Learning and growth-related performance 
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The results shown in Table 5.32 reveal that the model for the electronics industry 

explained 18.5% of variance in learning and growth-related performance (adjusted R2

= 0.185, F = 5.245, p < 0.003). The results also indicate a positive and significant 

relationship between the competitive strategy and learning and growth-related 

performance (E4d1 = 0.363, p < 0.006), thereby supporting the Hypothesis 3d in this 

industry. However, the effect of the stages of PLC on learning and growth-related 

performance was not significant at the conventional level (p < 0.574), suggesting that 

Hypothesis 4d was not supported. Further, the relationship between MAS information 

and learning and growth-related performance (E4d3 = 0.229) was positive and 

significant at, p < 0.089, therefore providing a weak support for Hypothesis 5d in the 

electronics industry.  

 
Table 5.32: Electronics Industry – Results of Multiple Regression Analysis for 
Learning and Growth-related Performance on the Competitive Strategy, Stages 
of PLC and Use of Broad Scope MAS Information (Hypotheses 3d, 4d and 5d)  
 

X4d = E4d1X1 + E4d2X2 + E4d3X3 + E4dzRz (5.5) (e) 

Variables Hypothesis 
Path 

Coefficients 
β

(Beta) t Sig. 

The competitive strategy (X1) H3d E4d1 .363 2.864 .006 

Stages of PLC (X2) H4d E4d2 -.071 -.565 .574 

The use of broad scope MAS 
(X3)

H5d E4d3 .229 1.735 .089 

R square = .229 
Adjusted R square = .185  
F (2,54) =  5.245 
Sig. < .003   
N = 57
Dependent variable: Learning and growth-related performance 
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The calculation of the direct and indirect effects of the competitive strategy and stages 

of PLC on learning and growth-related performance is presented in Tables 5.33 and 

5.34 below. 

 

Table 5.33: The Direct and Indirect Effects of the Competitive Strategy on 
Learning and Growth-related Performance in Food-processing and Electronics 
Industries 
 

Food-processing Industry Electronics Industry 
Direct effect 
 

F4d1 .303 E4d1 .363 

Indirect effect 
through the use of 
broad scope MAS 
information 

F4d3*F31 

(.083*.170) 
.014 E4d3*E31 

(.229*.294) 
.067

Total direct and 
indirect  effects 

.317 .430

Table 5.34: The Direct and Indirect Effects of the Stages of PLC on Learning 
and Growth-related Performance in Food-processing and Electronics Industries 
 

Food-processing Industry Electronics Industry 
Direct effect 
 

F4d2 -.054 E4d2 -.071 

Indirect effect 
through the use of 
the broad scope 
MAS information 

F4d3*F32 

(.083*.233) 
.019 E4d3*E32 

(.229*.275) 
.063

Total direct and 
indirect  effects 

-.035 -.008
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Based on the results in Tables 5.33 and 5.34, in the food-processing industry and the 

electronics industry, the direct effects of the competitive strategy and stages of PLC 

on learning and growth-related performance were higher than the indirect effects 

through the use of broad scope MAS information. In both industries, the effect of 

stage of PLC on learning and growth-related performance is low. The details of 

decomposition of correlations between independent and dependent variables are 

presented in Appendix C, and the summary of decomposition is presented in Tables 

5.35 and 5.36. 
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Table 5.35: Decomposition of Correlations of the Food-processing Industry

Combination of variables Zero-order
Correlation Direct effects Indirect effects Spurious Unanalysed Total correlation

X1 (strategy) with X2 (PLC) (r12) .182 .182 .182

X1 (strategy) with X3 (MAS information) .212 .170 .042 .212

X2 (PLC) with X3 (MAS information) .264 .233 .031 .264

X1 (strategy) with X4a (Financial Performance) .425 .393 .007 .025 .425

X2 (PLC) with X4a (Financial Performance) .211 .130 .009 .072 .211
X3 (MAS information) with X4a (Financial
Performance) .156 .039 .117 .156

X1 (strategy) with X4b (Customer-related
Performance) .654 .657 .013 -.016 .654

X2 (PLC) with X4b (Customer-related Performance) .032 -.107 .017 .122 .032

X3 (MAS information) with X4b(Customer-related
Performance) .186 .074 .112 .186

X1 (strategy) with X4c (Internal business process-
related Performance) .559 .556 .024 -.021 .559

X2 (PLC) with X4c (Internal business process-
related Performance) -.010 -.150 .034 .106 -.010

X3 (MAS information) with X4c (Internal business
process-related Performance) .225 .146 .079 .225

X1 (strategy) with X4d (Learning and growth-related
Performance) .311 .303 .014 -.006 .311

X2 (PLC) with X4d (Learning and growth-related
Performance) .023 -.054 .019 .058 .023

X3 (MAS information) with X4d (Learning and
growth-related Performance) .133 .083 .050 .133
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Table 5.36: Decomposition of Correlations of the Electronics Industry

Combination of variables Zero-order
Correlation Direct effects Indirect effects Spurious Unanalysed Total correlation

X1 (strategy) with X2 (PLC) (r12) -.004 -.004 -.004

X1 (strategy) with X3 (MAS information) .293 .294 -.001 .293

X2 (PLC) with X3 (MAS information) .273 .275 -.001 .273

X1 (strategy) with X4a (Financial Performance) .419 .329 .091 -.001 .419

X2 (PLC) with X4a (Financial Performance) .324 .241 .084 -.001 .324
X3 (MAS information) with X4a (Financial
Performance) .471 .308 .162 .470

X1 (strategy) with X4b (Customer-related
Performance) .421 .302 .120 -.001 .421

X2 (PLC) with X4b (Customer-related Performance) .210 .100 .112 -.002 .210

X3 (MAS information) with X4b(Customer-related
Performance) .525 .409 .116 .525

X1 (strategy) with X4c (Internal business process-
related Performance) .377 .250 .128 -.001 .377

X2 (PLC) with X4c (Internal business process-
related Performance) .208 .090 .120 -.002 .208

X3 (MAS information) with X4c (Internal business
process-related Performance) .534 .437 .097 .534

X1 (strategy) with X4d (Learning and growth-related
Performance) .430 .363 .067 .000 .430

X2 (PLC) with X4d (Learning and growth-related
Performance) -.010 -.071 .063 -.002 -.010

X3 (MAS information) with X4d (Learning and
growth-related Performance) .315 .229 .086 .315
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Table 5.37: Summary of Results of Testing Hypotheses 
 

Hypotheses Food-
processing 

Electronics 

H1 The more a company employs a differentiation 
strategy, the greater is the use of broad scope 

Not supported Supported 

H2 The more products a company has in the early stages 
of the PLC, the greater is the use of broad scope 
MAS information 

Not supported Supported 

H3a The more a company employs a differentiation 
strategy, the greater is its financial performance 

Supported Supported 

H3b The more a company employs a differentiation 
strategy, the greater is its customer-related 
performance 

Supported Supported 

H3c The more a company employs a differentiation 
strategy, the greater is its internal business process-
related performance 

Supported Supported 

H3d The more a company employs a differentiation 
strategy, the greater is its learning and growth-related 
performance 

Supported Supported 

H4a The more products a company has in the early stages 
of the PLC, the greater is its financial performance 

Not supported Supported 

H4b The more products a company has in the early stages 
of the PLC, the greater is its customer-related 
performance 

Not supported Not supported 

H4c The more products a company has in the later stages 
of the PLC, the greater is its internal business 
process-related performance 

Not supported Not supported 

H4d The more products a company has in the later stages 
of the PLC, the greater is its learning and growth-
related performance 

Not supported Not supported 

H5a There is a positive relationship between the use of 
broad scope MAS information and financial 
performance 

Not supported Supported 

H5b There is a positive relationship between the use of 
broad scope MAS information and customer-related 
performance 

Not supported Supported 

H5c There is a positive relationship between the use of 
broad scope MAS information and internal business 
process -related performance 

Not supported Supported 

H5d There is a positive relationship between the use of 
broad scope MAS information and learning and 
growth-related performance 

Not supported Weakly 
supported 
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CHAPTER 6 
 

Discussion of Results, Contributions, 
Limitations and Conclusions 

 
------------------------------------------------------------------------------------------------------- 
 

6.1 Introduction 

 

Section 6.2 discusses the findings for each hypothesis. This section also compares 

these findings between the food-processing and electronics industries. The results of 

the interviews with the managers of companies in both industries are incorporated in 

the discussion (see Table 4.15 for demographic information).  In addition, a 

discussion of the contributions of this study is undertaken in section 6.3. In section 

6.4, the limitations of the study and a number of suggestions for future research are 

provided. Finally, the conclusion of the study is presented. 

 

6.2 Discussion of Results 

6.2.1 Competitive Strategy and the Use of Broad Scope MAS Information 

6.2.1.1 Hypothesis 1 

The more a company employs a differentiation strategy, the greater is its use of broad 
scope MAS information. 

The results in Table 5.4 in chapter 5 show that the competitive strategy was positively 

and significantly related to the extent of use of broad scope MAS information.  As a 

result, Hypothesis 1 was supported. 
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An interpretation of the results is that broad scope MAS information is more crucial 

for companies employing more of a differentiation strategy. As explained in section 

3.3, by using broad scope MAS information on external information relating to 

customers and competitors, managers are able to gain a better understanding of 

customer needs and expectations as well as of competitors’ product features (Narver 

& Slater, 1990; Pelham & Wilson, 1996). With such an understanding, they are able 

to determine the right product characteristics that meet or exceed customer needs and 

expectations and that are more superior to those of competitors (Mia & Clarke, 1999). 

This in turn may assist companies to sustain competitive advantage of product 

differentiation. The results of this study are consistent with the findings of previous 

studies (e.g. Han, Kim, & Srivastava, 1998; Menguc et al., 2007; Slater & Narver, 

1996) that an understanding of customers and competitors is very important for 

companies employing a differentiation strategy.  

 

In addition, the results suggest that broad scope MAS information on nonfinancial 

measures is more useful for companies employing more of a differentiation strategy. 

As mentioned in section 3.3, managers in companies employing a differentiation 

strategy are required to use nonfinancial measures such as product quality, product 

reliability, number of customer complaints and number of returned products in order 

to monitor how well they provide superior quality products to customers (Baines & 

Langfield-Smith, 2003; Eccles, 1991; Fisher, 1992). With close monitoring on such 

measures, companies are likely to sustain their competitive advantage of product 

differentiation. The results are consistent with the argument of Sim and Killough 

(1998) that to ensure superior product quality, companies need nonfinancial measures 

such as defect, rework and customer complaints in their management accounting 
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systems. The results also accord with the argument of Baines and Langfield-Smith 

(2003), that as companies move towards a differentiation strategy, they tend to shift 

from financial measures (cost and efficiency-based measures) to nonfinancial 

measures relating to quality and service.   

 

6.2.1.2 Hypothesis 1: A Comparison between Food-processing and Electronics 
Industries 
 

According to Tables 5.17 and 5.18, for the food-processing industry, a relationship 

between the competitive strategy and the use of broad scope MAS information was 

positive, but not significant, while for the electronics industry, this relationship was 

positive and significant. An interpretation of the results is that broad scope MAS 

information is more useful for differentiators in the electronics industry than for those 

in the food-processing industry.   

 

In the electronics industry, the implementation of a new technology in electronics 

products means that the products have higher product performance/advantage (Hua & 

Wemmerlov, 2006). To sustain their competitive position as superior product 

providers in the electronics industry, companies may continuously introduce new 

products with the latest technology (Hua & Wemmerlov, 2006). Apple, for example, 

introduced many new versions of iMac computer during 1999–2000: iMac 266 

(January 1999), iMac 333 (April 1999), iMac DV (October 1999) and iMac DV+ 

(July 2000) (Domingo, 2001; Hua & Wemmerlov, 2006). Thus, iMac has been 

improved from the original model with a 4 GB hard drive and 15-inch monitor to the 

model with 160 GB and 20-inch wide display monitor (Domingo, 2001; Hua & 

Wemmerlov, 2006). As noted in section 2.8, the technology of the electronics industry 
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changes rapidly; differentiators in this industry may thus introduce new products more 

frequently (Cottrell & Nault, 2004; Nadkarni & Narayanan, 2007; Nerkar & Roberts, 

2004).  

 

As discussed in section 3.3, broad scope MAS information can provide knowledge 

about changes in customer needs and competitor products; therefore, it may help 

companies to introduce new products that customers perceive as being unique and that 

are different from those of competitors (Mia & Clarke, 1999). Because companies 

employing a differentiation strategy in the electronics industry have more new 

products, they may need broad scope MAS information to a greater extent.  

 

The results of interviews suggest that to be able to introduce new products, managers 

in the electronics companies need broad scope MAS information relating to 

customers, such as customer requirements of products, to determine characteristics of 

new products that meet customer needs and expectations. For example, the manager 

of Company B (see Table 4.15), producing HDD, mentioned that  

 
before our customers (computer companies) introduced new models 
of PCs and laptops, they informed us about when they planned to 
introduce the new models and [which] characteristics of new HDD 
they required for the new models. [By obtaining such information], 
we were able to offer new HDD that meets customer needs by the 
time that customers expected. 
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In addition, the manager of Company A (see Table 4.15), producing parts of HDD, 

noted that  

our customers (computer companies) participated in designing our 
new products. They provided [information on] basic ideas of 
characteristics of new parts of HDD [that would be suitable for their 
new computer models]. We then developed the new parts that could 
fulfil the requirement of customers.  
 

As ascertained during the interviews, computer companies (customers of companies A 

and B) introduce new products every six months. When the computer companies 

launch new products, they normally change the configurations of parts and HDD. 

Thus companies A and B have to introduce at least two new products (new parts of 

HDD and HDD) per year to meet the changes in the needs of computer companies. 

With more new products introduced, the managers in these companies are required to 

use more customer information.  

 

On the other hand, the technology of the food-processing industry changes more 

slowly than in the electronics industry (Henderson et al., 2006). Customer needs and 

tastes in the food-processing industry also show slower change. Therefore, compared 

with those in the electronics industry, differentiators in the food-processing industry 

have fewer new products. From the results of the interviews, Company G (see Table 

4.15), producing canned soups, launch a new product every two years, while 

Company F (see Table 4.15), producing canned seafood, introduces only one new 

product a year.  
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According to the results of the interviews, managers of food-processed companies use 

broad scope MAS information for monitoring competitor products to ensure that their 

new products are superior to those of their competitors, in order to sustain the 

competitive advantage of differentiation. However, as mentioned earlier, the 

companies in this industry are likely to introduce fewer new products so with fewer 

new products, the managers’ use of broad scope MAS information is unlikely to be 

very high. The following comment made by the manager of Company G (see Table 

4.15), producing canned soup, demonstrates this view.   

 
We monitored its (competitor’s) product features. We used 
[information on] the weakness of the competitor’s product to 
improve our own products. We introduced new products that 
overcame the competitor’s weakness. [For example], we claimed that 
the container of the competitors’ products is more difficult to open; 
we [thus] differentiated our products by using containers that are 
easier to open. [However,] such monitoring of competitors’ products 
has not been conducted all the time because the competitors have not 
frequently modified [or redeveloped] their products. [Their products] 
have remained the same for many years.  

 

6.2.2 Stages of PLC and the Use of Broad Scope MAS Information 

6.2.2.1 Hypothesis 2:  

 
The more products a company has in the early stages of PLC, the greater is its use of 
broad scope MAS information. 

The results in Table 5.4 in chapter 5 show that the stages of PLC were positively and 

significantly associated with the extent of use of broad scope MAS information.  

Consequently, Hypothesis 2 was supported. An interpretation for the results is that 

broad scope MAS information is more useful for a product in the early stages of PLC 

(new product) than in the later stages. As discussed in section 3.22, the reactions of 

customers and competitors towards new products are more unpredictable (Atuahene-
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Gima, 1995; Eng & Wong, 2006; Kohli, 2001; Shank & Govindarajan, 1993). 

Whether customers are satisfied with new products or how competitors respond to 

companies’ new product launches is unlikely to be certain. In the unpredictable 

environment in the early stages, the use of broad scope MAS information is important 

for companies to gain more understanding of the market, customers and competitors, 

which in turn may help them to deal with such reactions more appropriately (Chenhall 

& Morris, 1986; Gul, 1991; Mia, 1993). 

 

The results are consistent with Wong and Ellis’s arguments (2007) that the 

understanding of competitors and customers is more important during the early stages 

of PLC, when the market is more turbulent. The results of the present study accord 

with Atuahene-Gima’s (1995) findings that the knowledge of external factors 

including customers, competitors and markets is important for companies in 

improving their performance in the early stages of PLC. Further, the results agree with 

Olleros’s (1986) findings that lack of understanding of the market in the early stages 

of PLC may damage companies because they may lose their competitive advantage to 

others who can offer a better performing product with a new technology.  
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6.2.2.2 Hypothesis 2: A Comparison between Food-processing and Electronics 
Industries 
 

The results in Tables 5.17 and 5.18 reveal that the relationship between the stages of 

PLC and the use of broad scope MAS information was positive and significant for the 

electronics industry, while this relationship was positive, but not significant, for the 

food-processing industry. Therefore, hypothesis 2 was supported for the electronics 

industry, but not for the food-processing industry. An explanation for the results is 

that broad scope MAS information is more important for new products (products in 

the early stages) in the electronics industry than for those in the food-processing 

industry. This is because the introduction of new electronics products creates higher 

financial risk for the companies than that of new food-processed products. Managers 

in the electronics industry thus extensively use broad scope MAS information to 

ensure the success of the new products. The following presents a more detailed 

discussion of the results. 

 

In the electronics industry, the introductions of new products may cause obsolescence 

of existing products (Wu et al., 2006). This is because new electronics products with 

the latest technology normally perform better than those of the existing products (Hua 

& Wemmerlov, 2006). When the new products are launched, the customers are no 

longer demanding the existing products. For example, when the new Intel Pentium 4 

was launched, customers ceased demanding computers with the existing ‘Intel 

Pentium 3’ technology.  The demand for the existing products may decline 

significantly. As such, the sales and profit of the existing products may drop 

dramatically. Sales and profits of new products, on the other hand, may become more 

important to organisational performance, and thus may create a very significant 
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financial risk. That is, if the new products fail to build customer satisfaction and 

manufacturing efficiency, companies may lose their competitive advantage as well as 

their sales and growth to their competitors, which in turn may make a significant loss 

for companies.   

 

As new products create a high financial risk for companies, the success of such 

products is very critical for the performance. To ensure that their new products will 

succeed, the electronics companies may place more emphasis on the use of broad 

scope MAS information. This information, with respect to nonfinancial measures, can 

provide early feedback of whether appropriate decisions relating to products in the 

early stages have been made (Hoque & James, 2000). This may allow managers to 

solve problems earlier (Hoque & James, 2000). 

 

According to the results of interviews with the manager of Company B (see Table 

4.15), to monitor the manufacturing process of the new products, nonfinancial 

measures (such as manufacturing lead-time and defect rate) and targets for each step 

of manufacturing process were specially designed to suit the manufacturing process of 

the new products. A trial manufacturing (before the actual manufacturing), which is 

operated by trained employees with a smaller lot of production, was then conducted. 

During the trial manufacturing, the manager received a special report, the 

‘manufacturing readiness review of the new products’. This report provides a 

comparison between the trial performance and targets. If the performance is 

unfavourable, the manager tries to find out the cause of the problem as quickly as 

possible. As noted by the manager of Company B, “for example, the standard (target) 

of manufacturing time of a particular stage is fifteen seconds. If we cannot meet the 
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standard, we have to identify the cause of it. Is it because of employee skills or 

capability of machines?” The company thus tries to solve the problem in the 

manufacturing process before the actual manufacturing. For this company, the trial 

manufacturing takes around one month. Therefore, once the company actually 

manufactures new products, it could produce the new products efficiently.  

 

As found out during the interview with the manager of Company B (see Table 4.15), 

external information such as economic situations and customer preferences on 

desktop and laptop computers in the various markets (i.e., USA, Europe and Asia) 

where the company’s customers (computer companies) sell their products has been 

used in order to plan the production budget of new products. As noted by the 

manager, “in today’s market, customers in the US have changed their preferences 

from desktop computers to laptop computers”. By using such information, the 

company can predict more accurate demand among its customers (computer 

companies) for HDD in each type of new products (desktop and laptop). Therefore, 

the company is able to supply sufficient new products to its customers and avoids 

overproducing new products. 

 

However, in the food-processing industry, introduction of a new product may not 

have a great effect on the obsolescence of the existing products.  This is because the 

customer tastes and needs are relatively stable. Coca-Cola Amatil (2006), for 

example, launched a new product “Coca-Cola Zero” in 2006. Coca-Cola Zero boosted 

market share of Coca-Cola in the carbonated beverage market by only two per cent. 

However its existing product, “Coca-Cola” (original), is still in great demand. As a 

result, compared with those in electronics companies, new products of food-
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processing companies may create a lower financial risk. Companies in the food-

processing industry may not pay attention to the success of new products as much as 

those in the electronics industry. The companies, therefore, may not place a great 

emphasis on the use of broad scope MAS information. 

 

Unlike companies in the electronics industry, the results of the interviews with the 

managers of Company D, F and H (see Table 4.15) in the food-processing industry 

indicate that there is no additional use of broad scope MAS information for 

monitoring the performance of the manufacturing process of the new product. For 

example, the manager of Company H, producing meatballs, mentioned that “[we] do 

not privilege the monitoring of the new products”, while the manager of Company D 

(see Table 4.15) producing canned seafood mentioned that “we monitor the 

performance of new and old products by the same performance measures and means.”  

 

6.2.3 Competitive Strategy and Organisational Performance 

6.2.3.1 Hypothesis 3a:  

The more a company employs a differentiation strategy, the greater is its financial 
performance. 

The results presented in Table 5.5 reveal that the relationship between competitive 

strategy and financial performance was positive and significant. Therefore, 

Hypothesis 3 was supported. An interpretation of the results is that, as companies are 

focusing more on a differentiation strategy by providing superior products such as 

high quality products, they are likely to achieve greater financial performance. The 

reason for this is that companies providing unique products and services to customers 

may be rewarded with a high profit margin as they are able to sell products at 
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premium prices (Porter, 1980, 1985) with decreasing costs resulting from employees’ 

learning experience (Phillips et al., 1983).  By offering unique products, which are 

more favourable, companies also gain a large market share (Annacker & Hildebrandt, 

2004; Jacobson & Aaker, 1987; Kroll et al., 1999; Phillips et al., 1983). Because 

companies employing more of a differentiation strategy are able to gain a higher profit 

margin and a larger market, they are able to obtain higher financial performance. 

 

Consistent with evidence from many empirical studies, the literature suggests a 

positive relationship between the differentiation strategy and financial performance. 

For instance, by using the Profit Impact of Marketing Strategy (PIMS) database, prior 

studies found that high product quality is positively associated with profitability 

(Buzzell et al., 1975; Jacobson & Aaker, 1987; Phillips et al., 1983; Schoeffler et al., 

1974). A longitudinal study by Mosakowski (1993) revealed that the adoption of 

differentiation strategy in terms of customer service and research and development 

was positively and significantly related to net income and revenue.  

 

Moreover, Kim and Lim (1988) found that in the competitive market environment, a 

company employing a differentiation strategy outperforms other companies in sales 

growth, return on equity (ROE) and return on assets (ROA). A more recent study by 

Annacker and Hildebrandt (2004, pp. 515-6) also empirically found that “quality 

drives ROI by increasing market share, which in turn has a positive direct effect on 

profitability.”  
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6.2.3.2 Hypothesis 3b:  

The more a company employs a differentiation strategy, the greater is its customer-
related performance 
 

The results in Table 5.7, chapter 5, indicate that the competitive strategy was 

significantly and positively related to customer-related performance. Therefore, 

Hypothesis 3b was supported. An interpretation of the results is that the companies 

that differentiate their products from competitors by offering unique product attributes 

(e.g. superior quality) are able to achieve high customer-related performance. 

 

The results are consistent with the American Customer Satisfactory Index (ACSI), 

which was examined using the level of customer satisfaction of companies in seven 

major economic sectors in the US, including manufacturing/nondurable; 

manufacturing/durable; transportation; retail; finance; service; and public 

administration (Fornell et al., 1996). The index indicates that customer satisfaction is 

primarily driven by quality and performance of the products (Fornell et al., 1996). 

This implies that companies providing higher quality products may obtain more 

customer satisfaction.  

 

The results are also consistent with findings of many previous studies (Anderson & 

Sullivan, 1993; Carmeli & Tishler, 2005), which suggest that as the companies offer 

high quality products, they are able to obtain high customer satisfaction. The results 

support the findings of prior studies (Annacker & Hildebrandt, 2004; Jacobson & 

Aaker, 1987; Kroll et al., 1999; Phillips et al., 1983) that the product quality of a 

company is positively associated with its market share. 
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The results of the present study extend previous studies conducted in advanced 

industrialised countries such as USA) by offering an explanation of the relationship 

between the competitive strategy and customer-related performance in the context of a 

newly industrialised country, Thailand. The consistent results between previous 

studies and the present study indicate that in today’s global competitive market, 

whether companies are operating in an advanced industrialised country or a newly 

industrialised country, the employment of a differentiation strategy is very important 

for them to improve their customer satisfaction and market share. 

 

6.2.3.3 Hypothesis 3c:  

The more a company employs a differentiation strategy, the greater is its internal 
business process-related performance 
 

The results, presented in Table 5.9, reveal that the relationship between the 

competitive strategy and the internal business process-related performance was 

positive and significant. Hypothesis 3c was thus supported. As internal business 

process-related performance includes performance in three aspects 1) innovation, 2) 

operations process and 3) post-sales service, the interpretations of this relationship can 

be explained in three aspects. 

 

An interpretation for the results is that companies employing more of a differentiation 

strategy are more innovative. As discussed in section 3.5.3, uniqueness of products is 

not long lasting, as customer needs and expectations change over time (Hua & 

Wemmerlov, 2006). The companies, therefore, need to continually redevelop their 

products to meet the changing needs in order to sustain their competitive advantage 

(Liao & Cheung, 2002). The results are consistent with arguments of Govindarajan 
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and Shank (1992) and Miller (1986), that companies employing a differentiation 

strategy need to focus on innovation. The results of the present study support Prajogo 

et al.’s (2007) study of manufacturing companies in Thailand, which reported a 

positive relationship between the differentiation strategy and innovation performance.  

 

In addition, the results also indicate that as companies employ more of a 

differentiation strategy, they are able to achieve higher operations process 

performance.  The results appear consistent with arguments by Deming (1982) and 

Gale and Klavans (1985) that companies can improve product quality, while reducing 

costs through increasing production efficiency. The results are consistent with Maani 

et al.’s study (1994) that the improvement in the quality may lead to a reduction of 

manufacturing costs, resulting from an increase in production process efficiency. 

 

Further, the results indicate that companies employing more of a differentiation 

strategy may achieve higher performance post-sales services. This is because superior 

post-sales service is one of the sources of uniqueness that companies can use to gain 

the competitive advantage of differentiation (Porter, 1980, 1985). Companies focusing 

on a differentiation strategy may, therefore, try to improve the quality of their 

services. IBM, for example, has focused on improving customer services (such as 

faster support for multinational customers) to sustain its competitive differentiation 

(Cohen et al., 2006; Loomba, 1998). IBM is thus able to achieve high performance 

post-sales services. In The Financial Times, November 18, 2005, IBM was ranked at 

the top for high quality of customer service in the computer industry (Newing, 2005). 
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6.2.3.4 Hypothesis 3d:  

The more a company employs a differentiation strategy, the greater is its learning and 
growth-related performance 
 

The results presented in Table 5.11 indicate that the competitive strategy was 

positively associated with learning and growth-related performance. As predicted, 

hypothesis 3d was supported. An interpretation of the results is that companies 

employing more of a differentiation strategy are likely to gain higher employee 

satisfaction and efficiency. The results are consistent with the findings of Guthrie et 

al. (2002) that companies adopting more of a differentiation strategy can achieve high 

employee productivity through the utilisation of employee participation. 

 

The present study examined the direct effect of the employment of a differentiation 

strategy, and employee satisfaction and efficiency, while the study by Guthrie et al. 

(2002) examined the interaction effect of the differentiation strategy and employee 

participation on the productivity. Previous studies reported the presence of (a) the 

effect of the differentiation strategy (through offering high quality products) on 

employee participation (Arthur, 1992; Bayo-Moriones & Merino-Díaz de Cerio, 2004; 

Youndt et al., 1996) and (b) the effect of employee participation on performance 

(employee satisfaction and productivity) (Wagner, 1994). Perhaps there is an 

interaction effect of the differentiation strategy and participation on employee 

performance. However, the level of employee participation was beyond the scope of 

the present study.  
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6.2.3.5 The Competitive Strategy and Organisational Performance (H3a to 3d): 
A Comparison between the Food-processing and Electronics Industries 
 

The following section from Table 5.37 in chapter 5 presents the results of testing 

hypotheses 3a to 3d comparing the food-processing and electronics industries (Table 

6.1).  

 Table 6.1: Section H3a-3d of the Results of Testing Hypotheses 
Hypotheses Food-processing Electronics 

H3a The more a company employs a 
differentiation strategy, the greater is  its 
financial performance 

Supported Supported 

H3b The more a company employs a 
differentiation strategy, the greater is its 
customer-related performance 

Supported Supported 

H3c The more a company employs a 
differentiation strategy, the greater is its 
internal business process-related 
performance 

Supported Supported 

H3d The more a company employs a 
differentiation strategy, the greater is its 
learning and growth-related performance 

Supported Supported 

The above findings indicate that the employment of a differentiation strategy can help 

organisations in both the food-processing industry (low uncertain industry) and the 

electronics industry (highly uncertain industry) to improve performance in all 

perspectives of BSC. Thus, it is arguable that uncertainty at the industry level does not 

affect the relationship between competitive strategy and organisational performance. 

 

The impacts of the competitive strategy on financial performance (H3a), customer-

related performance (H3b), internal business process-related performance (H3c), and 

learning and growth-related performance (H3d) for the food-processing and 

electronics industries are discussed below. 
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6.2.3.5 (a): Hypothesis 3a – A Comparison between the Food-processing and 
Electronics industries 
 

The results, shown in Tables 5.19 and 5.20, indicate that the relationship between 

competitive strategy and financial performance was positive and significant for both 

the food-processing and electronics industries. The results indicate that, as companies 

in both industries employ more of a differentiation strategy, they are able to achieve 

higher financial performance. These results are supported by the interviews with the 

managers. 

 

The interviews with the managers of Companies D and F (see Table 4.15), producing 

canned seafood, indicated that in the past few years, more competitors from China, 

Vietnam and Indonesia have entered the canned seafood market. These competitors 

are able to gain a higher cost advantage as the labour costs in these countries are 

lower than in Thailand. Therefore, Thai companies need to move towards a 

differentiation strategy by offering higher quality products and implementing more 

advanced packaging technologies. By offering higher quality products, these 

companies are able to sell products at higher prices, resulting in increased profit 

margins and profits.   

 

Consistent with the food-processing industry, the managers of Companies A and B 

(see Table 4.15) indicated that the market in the electronics industry is also 

competitive. To be able to sustain their sales and profits, these companies have 

provided high quality products and services that meet customer expectations.  
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6.2.3.5 (b): Hypothesis 3b – A Comparison between the Food-processing and 
Electronics Industries 
 

As illustrated in Tables 5.23 and 5.24, the relationship between competitive strategy 

and customer-related performance was positive and significant for both the food-

processing and electronics industries. Hypothesis 3b was supported in both industries. 

This indicates that the adoption of the differentiation strategy can help companies 

across the industries to achieve high customer-related performance. The results are 

supported by the information collected through the interviews with the managers. The 

findings of the interviews suggest that by offering high quality products, food-

processing and electronics companies are able to achieve high customer satisfaction 

and market share. For example, the managers of Company G (see Table 4.15) in the 

food-processing industry noted as follows: 

 
Our company possesses a largest share in the market because it has 
been producing superior quality products for more than twenty years. 
We have a brand image of high quality. Customers are [thus] loyal to 
our products and continue to purchase them.  

 

Further, the manager of Company A (see Table 4.15), in the electronics industry also 

mentioned that 

 
... as our company focuses on improving the quality of product and 
the performance of on-time delivery and after-sales service, 
customers are satisfied with our products and services. They perceive 
our company as a reliable supplier. So, we are able to obtain long-
term contracts from our customers and secure our market share. 
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6.2.3.5 (c): Hypothesis 3c – A Comparison between the Food-processing and 
Electronics Industries 
 

The results in Tables 5.27 and 5.28 indicate that the relationship between the 

differentiation and the internal business process-related performance was positive and 

significant for both the food-processing and electronics industries. Hypothesis 3c was 

supported in both industries. This can be interpreted as confirming that companies 

focusing more on a differentiation strategy in both electronics and food-processing 

industries are able to achieve higher internal business process-related performance.  

 

Consistent with the results of the questionnaire survey, the findings of the interviews 

with managers show that the companies employing more of a differentiation strategy 

are likely to achieve higher internal business process-related performance. For 

example, according to the interview with the manager of Company F (see Table 4.15), 

which produces canned seafood, this company focuses on providing superior quality. 

In this company, a tight control for the quality of raw materials has been 

implemented. This is because the company requires high quality raw materials to be 

able to offer such superior quality products to customers. The managers mentioned 

that “costs of wastes and defects have dropped since the company has used higher 

quality materials.” Therefore, the efficiency of the manufacturing process has 

improved. 

 

As found during the interview with the manager of Company A (see Table 4.15), 

producing parts of HDD, this company differentiates itself from competitors by 

providing high quality products as well as on-time delivery. The company has 

implemented the just-in-time (JIT) system to ensure that it can deliver high quality 
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products to the customers in time. In the JIT environment, there is little or no slack of 

resources available for inefficient production process (Mia, 2000). This company 

focuses on a tight control for production process. This helps the company to improve 

efficiency of the manufacturing process. As noted by the manager of Company A,  

 
…I receive reports relating to the performance of production process, 
twice a day… [With such close monitoring of the production 
process] so far, the levels of waste and defective products have 
reduced. 
 

6.2.3.5 (d): Hypothesis 3d – A Comparison between the Food-processing and 
Electronics Industries 
 

Tables 5.31 and 5.32 illustrate that the relationship between competitive strategy and 

learning and growth-related performance was positive and significant in both the 

food-processing and electronics industries. The results indicate that companies 

employing a differentiation strategy in both industries are able to achieve high 

employee efficiency and satisfaction. The findings of the interviews with the 

managers support such results. For example, according to the interview with the 

manager of Company E (see Table 4.15), producing canned seafood, in order to 

sustain its high quality products, the company attempts to maintain its skilled 

employees. It has tried to improve the quality of the working environment and 

employee welfare in order to enhance employee satisfaction and persuade the 

employees to continue working with the company. The manager found that the 

employee turnover of this company is lower than the industry average.  
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Further, the findings of the interview with the manager of Company A (see Table 

4.15), producing parts of HDD, support the results. As explained by the manager, 

 
… in order to produce superior products for customers, our company 
requires skilled employees. We [thus] focus on recruiting and 
training employees. The employees working in the production lines 
need to hold high school certificates. They are trained for two weeks 
before starting their jobs. After that, they will be retrained yearly. 
Our employees are retrained approximately eight hours a year… [By 
focusing on training employees], the productivity per head has been 
increasing.  
 

6.2.4 Stages of PLC and Organisational Performance 

6.2.4.1 Hypothesis 4a:  

The more products a company has in the early stages of PLC, the greater is its 
financial performance 

The results in Table 5.5 show that the relationship between the stages of PLC and 

financial performance was positive and significant. As a result, Hypothesis 4a was 

supported. An interpretation of the results is that products in the early stages of PLC 

may generate higher financial performance than those in the later stages. The results 

are consistent with the sales pattern across the stages of PLC, as explained by many 

prior studies in marketing literature (Kotler, 2003; Miller & Layton, 2000; Rink & 

Swan, 1979). According to the sales pattern, a rate of sales growth in the early stages 

of PLC is higher than in the later stages: sales of a product grow rapidly in the early 

stages, then become more stable, and decline in the later stages. The results are also 

consistent with Golder and Tellis’s (2004) findings about sales growth across the 

stages of PLC in 30 product categories. They reported that on average, rates of sales 

growth in the introduction and growth stages are 31 % and 45% per year respectively. 
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However, the rate of sales growth during the maturity stage is –25% per year on 

average (sales decline by 25% per year) (Golder & Tellis, 2004).  

 

6.2.4.2 Hypothesis 4b:

The more products a company has in the early stages of PLC, the greater is its 
customer-related performance. 
 

The results, presented in Table 5.7, indicate a non-significant relationship between the 

stages of PLC and customer-related performance. Therefore, hypothesis 4b was not 

supported. An interpretation of the non-significant results is that stages of PLC may 

not be directly associated with customer-related performance. A plausible reason for 

non-significant results is explained by the findings of Anderson and Zeithaml (1984) 

that the relationship between stages of PLC and market share (customer-related 

performance) is affected by strategic attributes. They found that companies with 

products in either the early or the later stages of PLC may be able to achieve high 

market share, depending on the strategic attributes (e.g. advertising strategy, R&D 

investment strategy and market penetration strategy) that they implement.  

 

This explanation is consistent with the findings of many previous studies, that 

strategic attribute has significant impact on the relationship between stages of PLC 

and market share (Buzzell & Wiersema, 1981b; Hamermesh et al., 1978). For 

example, Buzzell and Wiersema (1981b) suggested that to build market share during 

the maturity stage, companies had to focus on increasing product quality and 

expenditure on advertising and sales promotion. In sum, the evidence in the previous 

studies suggests that strategic attribute may have an effect on the relationship between 

stages of PLC and customer-related performance. However, such an effect of strategic 
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attribute is beyond the scope of the present study. The analysis of this possible effect, 

therefore, was not undertaken. 

 

6.2.4.3: Hypothesis 4c:  

 
The more products a company has in the later stages of PLC, the greater is its 
internal business process-related performance. 
 

The results in Table 5.9 show a non-significant relationship between the stages of 

PLC and internal business process-related performance. Hypothesis 4c was not 

supported. An interpretation of the results is that stages of PLC may not directly affect 

the efficiency and effectiveness of processes within organisations. The reasons for the 

non-significant results will be further discussed in section 6.2.4.5 (results of a 

comparison between the electronics and food-processing industries). 

 

6.2.4.4 Hypothesis 4d:  

 
The more products a company has in the later stages of PLC, the greater is its 
learning and growth-related performance. 
 

The results, shown in Table 5.11 in chapter 5, indicate that the relationship between 

the stages of PLC was not significantly associated with learning and growth-related 

performance. Therefore, hypothesis 4d was not supported. An interpretation of the 

results is that the stage of PLC may not directly affect the level of employee 

performance and satisfaction. The reasons for non-significant relationship will be 

discussed in section 6.2.4.5 (results of a comparison between the electronics and food-

processing industries). 
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6.2.4.5 The Stage of PLC and organisational performance (H4a to 4d):                 
A comparison between the food-processing and electronics industries 
 

The following section from Table 5.37 in chapter 5 presents the results of testing 

hypotheses 4a to 4d comparing the food-processing and electronics industries (Table 

6.2).  

 Table 6.2: Section H4a-4d of the Results of Testing Hypotheses 
Hypotheses Food-processing Electronics 

H4a The more products a company has in the 
early stages of the PLC, the greater is its 
financial performance 

Not supported Supported 

H4b The more products a company has in the 
early stages of the PLC, the greater is its 
customer-related performance 

Not supported Not supported 

H4c The more products a company has in the 
later stages of the PLC, the greater is its 
internal business process-related 
performance 

Not supported Not supported 

H4d The more products a company has in the 
later stages of the PLC, the greater is its 
learning and growth-related performance 

Not supported Not supported 

The effects of the stages of PLC on financial performance (H4a), customer-related 

performance (H4b), internal business process-related performance (H4c), and learning 

and growth-related performance (H4d) in the food-processing and the electronics 

industries are discussed below. 
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6.2.4.5 (a): Hypothesis 4a – A Comparison between the Food-processing and 
Electronics Industries 
 

The results, presented in Tables 5.19 and 5.20, show a significant relationship 

between the stage of PLC and financial performance for the electronics industry, but 

not for the food-processing industry. Thus Hypothesis 4a was supported for the 

electronics industry, but not for the food-processing industry. This can be interpreted 

as new electronics products being able to generate higher financial performance than 

new food-processed products. A plausible reason for this finding is that in the early 

stages of PLC, sales of electronics products grow faster than those of food-processed 

products; therefore, the electronics products can create a higher sales growth rate.  

 

The results are consistent with Miller and Layton’s explanation (2000) of patterns of 

PLC of electronics and food-processed products. The life cycle of electronics products 

such as digital audio is considered as a fad life cycle, the life cycle of a product that 

has a relatively short period of time; that becomes popular very quickly (Miller & 

Layton, 2000). Sales of electronics products in the early stages thus grow very fast 

(Miller & Layton, 2000), leading to a high sales growth rate. On the other hand, the 

life cycle of food-processed products such as canned carbonated soft drinks is 

considered as an indefinite maturity stage life cycle (Miller & Layton, 2000). This life 

cycle has a very long maturity stage. In the early stages, sales of food-processed 

products grow slowly (Miller & Layton, 2000), resulting in a relatively low sales 

growth rate.  
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The results of the interviews with the managers also support that in the early stages of 

PLC, sales growth of electronics products is higher than that of the food-processed 

products. According to the manager of Company A (see Table 4.15), sales growth of 

new parts of HDD in 2003 and 2004 was approximately 200 and 100 per cent 

respectively. On the other hand, the manager of Company D (see Table 4.15) 

indicated that sales growth of new canned seafood was approximately ten per cent. 

 
6.2.4.5 (b): Hypothesis 4b – A Comparison between the Food-processing and 
Electronics Industries 
 

The results in Tables 5.23 and 5.24 reveal that in both the electronics and food-

processing industries, the relationship between the stages of PLC and customer-

related performance was not significant. Hence, hypothesis 4b was not supported in 

either industry. An interpretation of the results is that customer-related performance is 

not different at the different stages of PLC. 

 

The results are consistent with the findings of the in-depth interviews with the 

managers. For example, according to the manager of Company G, which produces 

canned soup (see Table 4.15), the levels of market share and customer satisfaction of 

the new and old products are similar. This is because new and old products of this 

company target different groups of customers. The older customers are more satisfied 

with the original flavours (old products), while the younger customers (in their 20s 

and 30s) are more satisfied with the new flavours (new products). In addition, the 

manager of Company C, which manufactures semiconductors, explained that “both 

new and old products are able to fulfil the needs of the customers. [Therefore], the 
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levels of customer satisfaction and market share of the new products are not higher 

than those of the old products.” 

 

6.2.4.5 (c): Hypothesis 4c – A Comparison between the Food-processing and 
Electronics Industries 
 

The results in Tables 5.27 and 5.28 reveal that the relationship between the stages of 

PLC and internal business process-related performance was not significant in either 

the electronics or food-processing industry, indicating that hypothesis 4b was not 

supported in either industry. This can be interpreted that internal business process-

related performance is not different at the different stages of PLC because companies 

may manufacture the new products (in the early stages) as efficiently as they 

manufacture the old products (in the later stages of PLC).  

 

Companies are able to manufacture the new products efficiently through the 

utilisation of advanced manufacturing technologies. By implementing CAD 

(computer-aid-design) and CAM (computer-aid-manufacturing), new products can be 

designed to avoid unnecessary components (Boothroyd & Dewhurst, 1991). With 

fewer components, assembly activities are then reduced (Whitney, 1988; 1995), 

leading to simpler manufacturing process. Companies are thus likely to manufacture 

the new product efficiently (Boothroyd & Dewhurst, 1991). For example, the manager 

of Company B (see Table 4.15) mentioned that “by using CAD and CAM, 

manufacturing processes for new products are simpler. We can manufacture products 

faster. Employees are likely to make fewer mistakes. [As a result,] the defect rates and 

manufacturing lead-time for new products have dropped.” 
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As explained in section 3.6.3, companies are also able to manufacture old products (in 

the later stages of PLC) efficiently. This is because in the later stages, the companies 

have more experience in operating the manufacturing process. Their engineers are 

likely to detect and solve problems such as bottlenecks in the process early (Adler & 

Clark, 1991; Macher & Mowery, 2003). Additionally, in these stages, employees have 

been producing the same products for a long time; they are likely to have higher skill 

(Adler & Clark, 1991; Franceschini & Galetto, 2004). They may be able to work 

faster with fewer mistakes. This may result in reductions of defect rate and 

manufacturing lead-time. The efficiency of their manufacturing process is likely to 

increase. The manager of Company C (see Table 4.15), producing semiconductors, 

mentioned that “in producing old products, employees have more experience and they 

are likely to be more skilful. They can set up the machine faster as well as can work 

faster.”  

 

According to the manager of Company D (see Table 4.15), producing canned seafood, 

there is no difference in the efficiency of manufacturing process between new and old 

products. According to the manager, “the levels of defects, waste and manufacturing 

lead-time in manufacturing process of the old products are similar to those of the new 

products”. 
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6.2.4.5 (d): Hypothesis 4d – A Comparison between the Food-processing and 
Electronics Industries 
 

The results presented in Tables 5.31 and 5.32 indicate that the relationship between 

the stages of PLC and learning and growth-related performance in both the electronics 

and food-processing industry was not significant. Therefore, hypothesis 4d was not 

supported in either industry. An interpretation of the results is that learning and 

growth-related performance is not different at the different stages of PLC. There may 

not be difference in employee efficiency and satisfaction at different stages of PLC 

because in both stages, companies are able to achieve high employee efficiency and 

satisfaction. 

 

As explained in section 6.2.4.5 (c), by using advanced manufacturing technologies 

such as CAD and CAM, manufacturing processes of the new products (in the early 

stages) are likely to be simpler (Boothroyd & Dewhurst, 1991). Employees’ tasks 

become less difficult. Employees are able to work faster, so their productivity may 

increase. The manager of Company B (see Table 4.15), producing HDD, explained 

that “[with simpler manufacturing process], it is easier for employees to perform their 

tasks. They are able to work faster. For example, in the past, employees can produce 

only 10 new products a day; however, today our employees can produce up to 20.” As 

explained in section 3.6.4, employees working efficiently are likely to receive better 

rewards. They may thus become more satisfied with their jobs (Bagozzi, 1980; 

Greene, 1972; Karatepe & Tekinkus, 2006). Therefore, employee satisfaction in the 

early stages of PLC may improve.  
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In the later stages of PLC, employees have built up their experience in manufacturing 

products (Adler & Clark, 1991; Franceschini & Galetto, 2004) (see section 3.6.4). The 

employees become more skilful and are likely to work faster. The employee 

productivity may thus increase (Franceschini & Galetto, 2004). They may be able to 

receive high rewards, resulting in increased employee satisfaction. 

 

6.2.5 The use of broad scope MAS information and organisational performance 

6.2.5.1 Hypothesis 5a:  
 
There is a positive relationship between the use of broad scope MAS information and 
financial performance. 

Results of the multiple regression analysis used to test this hypothesis are presented in 

Table 5.5. The results show a positive and significant path coefficient, indicating that 

Hypothesis 5a was supported. An interpretation of this result is that the use of broad 

scope MAS information is able to assist companies to improve their financial 

performance. As explained in section 3.7.1, broad scope MAS information provides 

an understanding of the external factors such as customers and competitors. Managers 

using more broad scope MAS information are able to gain a better understanding of 

such factors. They may therefore respond to them more appropriately; for example, 

providing products that meet more customer needs and expectations and that are more 

competitive than those of the competitors (Kohli & Jaworski, 1990; Narver & Slater, 

1990; Pelham, 1997). This in turn may improve companies’ sales, leading to greater 

profitability (Dawes, 2000; Day & Wensley, 1988).  
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The results are consistent with the findings of previous studies. Dawes (2000) found 

that an understanding of customers (customer needs and expectations) is positively 

related to profitability. The results are also consistent with the findings of Noble et al. 

(2002) that an understanding of competitors’ strengths, weakness and capabilities 

(competitor orientation) is positively associated with financial performance with 

respect to ROI (return on investment) and ROS (return on sales). 

 

6.2.5.2 Hypothesis 5b:  
 

There is a positive relationship between the use of broad scope MAS information and 
customer-related performance 
 

The results, shown in Table 5.7, indicate that the use of broad scope MAS information 

was significantly and positively related to customer-related performance. Thus, 

Hypothesis 5b was supported. An interpretation of the results is that the use of broad 

scope MAS information can help companies improve customer-related performance. 

As mentioned in section 3.7.2 the broad scope MAS information (such as customer 

expectations) can provide an understanding of customer needs and preferences (Kohli 

& Jaworski, 1990). Managers are able to offer products that are meet more needs of 

customers (Mia & Clarke, 1999). Customers become more satisfied with companies 

products and continue to purchase the products (Jaworski & Kohli, 1993; Kohli & 

Jaworski, 1990; Pelham & Wilson, 1996). This in turn results in the improvement of 

levels of customer satisfaction and market share (Ge & Ding, 2005). 
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The results are consistent with Lin and Germain’s findings (2003) that the use of 

knowledge about customers (e.g. customer expectation on product quality) was 

positively related to increased market share and sales growth. The results also accord 

with the argument of Pelham and Wilson (1996) that greater understanding of 

customers and competitors enables companies to make marketing decisions more 

effectively, and this may result in greater market share. Moreover, the results are 

consistent with Ge’s (2003) findings that the companies that understand customer 

needs and try to create products to satisfy them are likely to achieve higher market 

performance (i.e. market share and customer satisfaction). 

 

6.2.5.3 Hypothesis 5c: 

 
There is a positive relationship between the use of broad scope MAS information and 
internal business process-related performance 

The results in Table 5.9 show a positive and significant relationship between the use 

of broad scope MAS information and internal business process-related performance. 

Hypothesis 5c was therefore supported. These results suggest that the use of broad 

scope MAS information is able to assist companies to improve their internal business 

process-related performance. As explained in section 3.7.3, managers can use broad 

scope MAS information on nonfinancial measures such as wastage rate, percentage of 

defects and manufacturing lead-time to monitor companies’ actual performance in 

relation to the achievement of targets and to competitor performance (Hoque, 2003; 

Mia, 2000). Such monitoring is able to alert the managers about weaknesses 

(problems) within the internal business process. Managers are then able to solve the 

problems within the process (Chenhall, 1997; Mia, 2000). This results in the 

improvement of internal business process-related performance. 
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The results are consistent with Mia’s (2000) arguments that broad scope MAS 

information is crucial for JIT (just in time) organisations, focusing on the 

improvement of the efficiency of the manufacturing process through reduction of 

defective raw materials, defective products, and production errors. The results are also 

consistent with Chenhall’s (1997) study that manufacturing performance measures 

(nonfinancial measures) can help companies to successfully implement TQM (total 

quality management), which focuses on improving efficiency of production process 

by eliminating wastes and defects and reducing  manufacturing lead-time.  

 

6.2.5.4 Hypothesis 5d:  

 
There is a positive relationship between the use of broad scope MAS information and 
learning and growth-related performance. 
 

The results presented in Table 5.11 show that the use of broad scope MAS 

information was not significantly associated with learning and growth-related 

performance. An interpretation of the results is that the use of broad scope MAS 

information may not help companies to improve their learning and growth-related 

performance. The results are consistent with Mia (1993) that there is no relationship 

between the use of MAS information and job satisfaction. He explained that job 

satisfaction is more likely to be influenced by other factors like salary, bonus, 

promotion, working environment and interpersonal relationship. 
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6.2.5.5 The use of broad scope MAS information and organisational performance 
(H5a to 5d): A comparison between food-processing and electronics industries 
 

The following section from Table 5.37 in chapter 5 presents the results of testing 

hypotheses 5a to 5d comparing the food-processing and electronics industries (Table 

6.3).  

 

Table 6.3: Section H5a-5d of the Results of Testing Hypotheses 
Hypotheses Food-processing Electronics 

H5a There is a positive relationship between 
the use of broad scope MAS information 
and financial performance 

Not supported Supported 

H5b There is a positive relationship between 
the use of broad scope MAS information 
and customer-related performance 

Not supported Supported 

H5c There is a positive relationship between 
the use of broad scope MAS information 
and internal business process -related 
performance 

Not supported Supported 

H5d There is a positive relationship between 
the use of broad scope MAS information 
and learning and growth-related 
performance 

Not supported Weakly 
supported 

The effects of the use of broad scope MAS information on financial performance 

(H5a), customer-related performance (H5b), internal business process-related 

performance (H5c), and learning and growth-related performance (H5d) in both 

industries are discussed below. 

 



Chapter 6: Discussion of Results, 
 Contributions, Limitations and Conclusions  

 262

6.2.5.5 (a): Hypothesis 5a – A Comparison between Food-processing and 
Electronics Industries 
 

The results presented in Tables 5.19 and 5.20 reveal that the relationship between the 

use of broad scope MAS information and financial performance was significant for 

the electronics industry, but not for the food-processing industry. Therefore, 

hypothesis 5a was supported for only the electronics industry. A plausible reason for 

the results is that the uncertainty at the industry level may affect the relationship 

between the use of broad scope MAS information and financial performance. The use 

of broad scope MAS information is able to assist companies in the highly uncertain 

industry (electronics industry), but not in the low uncertain industry (food-processing 

industry), to improve their financial performance.  

 

The results are consistent with the arguments of Mia (1993), Gul (1991) and Gul and 

Chia (1994) that under high perceived environmental uncertainty (PEU), managers 

may use/require more broad scope MAS information to gain better understanding of 

uncertain situations. By having such an understanding, they are likely to make more 

effective decisions (Gul, 1991; Gul & Chia, 1994). This in turn may enhance 

organisational performance. In contrast, under low PEU, managers may not 

use/require broad scope MAS information because, in a more stable environment, 

traditional accounting information (historical, internal and financial) is sufficient for 

managers to make appropriate decisions (Gul, 1991; Gul & Chia, 1994). Additional 

information (broad scope MAS information) may cause information overload, leading 

to poor decision-making (Gul, 1991; Gul & Chia, 1994). This may result in poor 

organisational performance. 
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6.2.5.5 (b): Hypothesis 5b – A Comparison between Food-processing and 
Electronics Industries 
 

The results, shown in Table 5.24, indicate that in the electronics industry, the use of 

broad scope MAS information was significantly related to customer-related 

performance. However, in the food-processing industry, the use of broad scope MAS 

information was not significantly related to customer-related performance (see Table 

5.23). Therefore, hypothesis 5b was supported for the electronics industry, but not for 

the food-processing industry. The reason for these results is that the uncertainty at the 

industry level may affect the relationship between the use of broad scope MAS 

information and customer-related performance. The use of broad scope MAS 

information is able to help companies in the highly uncertain industry to improve 

customer-related performance. Conversely, it is not able to assist companies in the 

low uncertain industry to enhance their customer-related performance. The discussion 

on the results is presented below.  

 

In the highly uncertain industry, the electronics industry, product technology changes 

relatively fast (Henderson et al., 2006). The changes in technology drive the changes 

in customer needs and preferences.  When new technology with better performance 

than the old one, is launched, the customers demand products incorporating the new 

technology and no longer demand the existing products with the older technology 

(Wu et al., 2006). Due to rapid change in technology in the electronics industry, the 

needs and preferences of customers change rapidly. Managers in the electronics 

industry therefore need more broad scope MAS information to monitor the changes in 

needs and preferences of customers in order to decide the right characteristics of 

products to meet such changes (Mia & Clarke, 1999). This in turn may help 



Chapter 6: Discussion of Results, 
 Contributions, Limitations and Conclusions  

 264

organisations to obtain higher customers satisfaction. This view is supported by the 

following arguments. 

 

We visit customers frequently to obtain information relating to the 
changes in customer needs as well as early feedback on the issues 
that customers are not satisfied with… We try to improve our 
products and service to fulfil customer needs to avoid losing the 
contracts with customers… [Customers are more satisfied with our 
products]; therefore, the number of customer complaints has reduced 
from fifteen complaints in 2004 to three complaints in 2006 
(Manager of Company A, producing parts of HDD: Table 4.15).  
 

On the other hand, as explained in section 2.8, the technology in food-processing 

industry changes more slowly than that in the electronics industry (Henderson et al., 

2006). The customer needs and preferences therefore change gradually. By facing 

slower change in needs and preferences of customers, the use of traditional accounting 

information may be sufficient for companies in the food-processing industry to 

improve customer-related performance. For instance, as mentioned by the manager of 

Company H (see Table 4.15), producing meatballs,  

 
… by monitoring sales figures, we can indicate the changes in 
customer needs and demands. [That is], if the sales start declining, it 
means that the customers are getting bored with the existing 
products. We [therefore] need to come up with new flavours to 
secure our market share.  

 

As a result, broad scope MAS information is not as crucial for companies in the food-

processing industry to improve customer-related performance. 
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6.2.5.5 (c): Hypothesis 5c – A Comparison between Food-processing and 
Electronics Industries 
 

The results, presented in Table 5.28, reveal a significant relationship between use of 

broad scope MAS information and internal business process-related performance for 

the electronics industry. The results shown in Table 5.27 indicate that, for the food-

processing industry, this relationship was not significant. Hypothesis 5c was 

supported in the electronics industry, but not in the food-processing industry. A 

plausible reason for these results is that the uncertainty at the industry level affects the 

relationship between the use of broad scope MAS information and internal business 

process-related performance. Increased use of broad scope MAS information may 

help companies in highly uncertain industries, but not in low uncertain industries, to 

improve their internal business process-related performance.  

 

In the electronics industry, the production process is very complicated. Hatch and 

Mowery (1998), for example, argued that the semiconductor manufacturing process is 

one of the most complicated production processes. “The fabrication of an integrated 

circuit with feature, size and line widths of less than 0.25 micrometers (mm) requires 

more than one hundred steps (patterning, coating, baking, etching, cleaning, etc.)” 

(Hatch & Mowery, 1998, p. 1462). By having a very complicated manufacturing 

process, managers may require more broad scope MAS information (including 

nonfinancial measures) for controlling the performance of activities throughout the 

production process. This may enable companies in the electronics industry to improve 

the performance of internal business process.  
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For example, the manager of Company B (see Table 4.15), producing HDD, noted 

that  

 
… we use nonfinancial measures such as duration of manufacturing 
process in each stage of production process. If the actual 
manufacturing time of one stage is longer than the target, we will 
focus on that particular stage to identify the cause of inefficiency and 
take corrective actions to improve the performance of the production 
process…  

 

This is also illustrated by the following arguments. 

 
We use nonfinancial measures including productivity per head, 
defects per part per head and manufacturing lead-time of each stage 
of the production process. If nonfinancial measures indicate that the 
actual performance is lower than the target, the quality assurance 
department normally undertakes projects to correct the problems 
within the process, leading to improvement of efficiency in the 
production process… [Consequently], we could achieve more than 
96 per cent production yield. For example, in one month, out of 
twenty millions parts produced, there were only 50,000 defects. 
(Manager of Company A, producing parts of HDD: Table 4.15) 
 

Compared with the electronics industry, the manufacturing process in the food-

processing industry is simpler. For example, in Company G, which produces canned 

soup, after the employees clean the ingredients, all ingredients are then sent to the 

machine for cooking, canning and labelling. The simpler manufacturing process may 

not be very difficult for managers to cope with. In addition, food-processed products 

normally have a longer product life cycle than electronics products (Miller & Layton, 

2000). Companies may have been producing the same products for a long time. The 

operating environment becomes more predictable. For example, these companies are 

able to more accurately predict both production volume, and the required amounts of 

materials, labour and overheads for the manufacturing process. With a simpler 

manufacturing process and longer manufacturing experience in producing the same 
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products, the companies in the food-processing industry are thus likely to face lower 

uncertainty. The use of traditional accounting information may be adequate for 

managers to cope with the operations process (Chenhall & Morris, 1986; Gul & Chia, 

1994). This argument is supported by the results of the interviews with the managers. 

For example, based on the interview with the managers of Company D (see Table, 

4.15), this company has been producing canned seafood for more than twenty years. 

The standards or targets of performance measures were developed based on traditional 

accounting information: financial, historical and internal. That is, the manager 

compared the current performance with past performance. The manager also 

compares the performance of costs of materials, overhead and energy between the 

subsidiaries. The differences between the actual and historical performances as well 

as between subsidiaries could draw the attention of the manager to any problem in the 

operations process; the manager could take corrective actions to improve the 

performance of the operations process.  

 

As a result, in the food-processing industry, traditional accounting information is 

sufficient for the managers to improve the performance of operations process. They 

may not require additional information (broad scope MAS information) for their 

decision-making. Broad scope MAS information may therefore not be very important 

for companies in the food-processing industry to improve internal business process-

related performance.  
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6.2.5.5 (d): Hypothesis 5d – A Comparison between Food-processing and 
Electronics Industries 
 

The results, presented in 5.32, indicate that the relationship between the use of broad 

scope MAS information and learning and growth-related performance was significant 

in the electronics industry at p < 0.10. Therefore, hypothesis 5d was weakly 

supported.  However, this relationship was not significant in the food-processing 

industry (see Table 5.31), indicating that hypothesis 5d was not supported in that 

industry. These results are also supported by the interviews with the managers, 

explained below. 

 

As mentioned earlier in section 6.2.5.5 (c), the manufacturing process in the 

electronics industry is more complicated; managers thus use more nonfinancial 

measures to monitor the performance of the process. Some of these nonfinancial 

measures are also used for employee performance evaluation. For example, the 

manager of company A (see Table 4.15), producing parts of HDD, mentioned that 

“supervisors evaluate the performance of their subordinates based on nonfinancial 

measures of productivity per head and employee behaviour.” By using nonfinancial 

measures relating to employee tasks, managers are able to obtain a better 

understanding of how well employees perform (Lau & Sholihin, 2005; Mia, 1993). 

They are able to reward them more appropriately (Horngren & Foster, 1986; Mia, 

1993). The employees may be motivated to work harder and be more satisfied with 

their jobs (Steer, 1991). Therefore, in the electronics industry, the use of nonfinancial 

measures is likely to assist companies to improve their learning and growth related 

performance.  
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On the other hand, the findings of the interviews with the managers of Companies E, 

G and H (see Table 4.15) in the food-processing industry suggest that the performance 

evaluation and employee’s compensation of these companies are designed mainly 

around profits. These companies also include nonfinancial measures such as the 

amount of leave (sick and holiday). Literature suggests that employees normally try to 

improve the performance of what they are measured on (Atkinson et al., 1997; 

Vroom, 1964). A nonfinancial measure of the amount of leave does not directly 

capture the employees’ task performance. They may thus not be encouraged to 

improve their task performance (such as productivity). Consequently, for the food-

processing industry, the use of such nonfinancial measures may not enhance learning 

and growth-related performance.  

 

6.3 Contributions 

6.3.1 Theoretical Implications 
 

This study makes the following contributions. First, the relationship between 

competitive strategy and the use of broad scope MAS information has been examined 

in the previous studies by Abernethy and Guthrie (1994) and Chong and Chong 

(1997). However, these earlier studies have conceptualised the competitive strategy 

following Miles and Snow’s typology, which has been criticised by researchers as 

having too broad intentions and lacking specificity in explaining strategic behaviours 

(Abernethy & Lillis, 1998; Chapman, 1997; Langfield-Smith, 1997; Sands, 2006). 

The present study conceptualised competitive strategy using Porter’s typology, which 

has more specific intention (Kald et al., 2000), and therefore is able to indicate more 

specific extent of use of broad scope MAS information (Dermer, 1977; Otley, 1980).  
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Second, this study is the first to examine the effect of the stages of PLC on the use of 

broad scope MAS information. It offers understanding of the levels of broad scope 

MAS information that are needed at different stages. 

 

Third, previous studies have investigated effects of the competitive strategy, stages of 

PLC and use of broad scope MAS information on organisational performance, but 

mainly in terms of financial perspective (e.g. Cox, 1967; Dess & Davis, 1984; Helms, 

Haynes, & Cappel, 1992; Mia, 2000; Mosakowski, 1993). The present study provides 

a comprehensive explanation of the effects of the above independent variables on 

organisational performance, as conceptualised following the BSC approach. 

Organisational performance in this study comprised four perspectives: financial, 

customer, internal business process, and learning and growth. 

 

Fourth, the moderating effect of (perceived environmental) uncertainty at the 

organisational level on the relationship between the perceived usefulness and the use 

of broad scope MAS information and performance has been investigated in the past 

(e.g. Gul & Chia, 1994; Mia, 1993). The current study’s examination of the 

moderating effect of uncertainty at the industry level in the above relationship 

significantly extends the existing literature. This is because the results of this study 

provide an understanding of an appropriate extent of broad scope MAS information 

that managers should use to ensure high organisational performance in different 

industries having different levels of uncertainty. 
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Finally, the present study improves the presently limited understanding of the benefits 

of using broad scope MAS information for enhancing organisational performance in 

newly industrialised countries like Thailand, in which companies are facing an 

increasingly competitive environment due to increasing global competition. 

 

6.3.2 Practical Implications 

 

The findings of this study provide a number of practical implications for managers. 

First, consistent with past studies, this study reveals that the organisations employing 

more of a differentiation strategy by offering superior products to customers are able 

to achieve higher performance. More specifically, organisations employing this 

strategy try to improve employee skills, as well as the performance of the operations 

process, to ensure the superiority of products. Customers are likely to be satisfied with 

superior products. The organisations thus are able to gain a larger market share. This 

may result in increasing profitability. In addition to the findings of the past studies, 

this study found that for both food-processing and electronics industries, companies 

employing more of a differentiation strategy are able to achieve greater organisational 

performance. Managers across both industries, and perhaps in other industries, should 

therefore focus more on employing this strategy. 

 

Second, the findings of this study indicate that products in the early stages of PLC are 

able to generate greater financial performance than those in the later stages. Managers 

thus should place more emphasis on R&D and marketing research to be able to 

introduce new products frequently to improve financial performance. The results also 

reveal that new products in the electronics industry, but not in the food-processing 
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industry, are able to assist companies to achieve greater financial performance. 

Therefore, to boost their financial performance, managers in the electronics industry 

should decide to launch new products more frequently. However, managers in the 

food-processing industry may place less emphasis on the introduction of new 

products. 

 

Third, the present study provides evidence that broad scope MAS information is more 

needed by managers in companies employing more of a differentiation strategy and/or 

having more products in the early stages of PLC. Thus, managers in these companies 

should ensure the availability of broad scope MAS information. The results further 

indicate that in the electronics industry, but not in the food-processing industry, broad 

scope MAS information is more important for managers in companies with a 

differentiation strategy and/or with more products in the early stages of PLC. 

Managers in the electronics industry (and other industries with high uncertainty) 

therefore should place high emphasis on improving MAS to be able to provide 

sufficient broad scope MAS information for their decision-making. Managers in the 

food-processing industry may place less emphasis on the availability of broad scope 

MAS information.   

 

Finally, the use of broad scope MAS information is an important contextual variable 

of organisational performance. By using more broad scope MAS information, 

managers are able to gain better understanding of external environment and internal 

business processes and thus make more effective decisions. This leads to high 

organisational performance. The result is consistent with the findings of previous 

research (e.g. Chong & Chong, 1997; Mia & Clarke, 1999). As a result, managers 
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should consider the importance of this information and extensively use it for their 

decision-making to improve their organisational performance. The results of this 

study further reveal that in the electronics industry, but not in the food-processing 

industry, the use of broad scope MAS information is able to assist companies to 

improve their organisational performance. Therefore, to improve their organisational 

performance, managers in the electronics industry (or other industries with high 

uncertainty) should use more broad scope MAS information for making decisions. On 

other hand, for companies in the food-processing industry (or other industries with 

low uncertainty), to be able to achieve high performance, their managers may not be 

required to use broad scope MAS information, in addition to traditional accounting 

information, for their decision-making. 

 

6.4 Limitations and Directions for Future Research 

 

The present study found a reasonable amount of support for the hypothesised effects 

of the competitive strategy, stages of PLC, and use of broad scope MAS information 

on organisational performance. The results of this study however should be viewed 

with caution due to the limitations below. By considering the present study’s 

limitations, future research may be able to minimise these limitations in order to make 

additional contribution to management accounting literature and managerial practices, 

and to enhance the generalisability of the results. 
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The first limitation is that the present study has not considered the various dimensions 

of the differentiation strategy. The extant literature suggests that the differentiation 

strategy consists of many dimensions including innovation, quality, support services 

and image (Chenhall & Langfield-Smith, 1998; Kotha & Vadlamani, 1995; Miller & 

Friesen, 1986). Future studies should examine the effect of various dimensions of the 

differentiation strategy on the use of broad scope MAS information and organisational 

performance. This may enhance the understanding of whether different dimensions of 

the differentiation strategy affect the level of use of broad scope MAS information 

and organizational performance differently. 

 

The second limitation is that, while the present study has collected valid and reliable 

data, the uncertainty at the industry level has not been measured. The results of 

interviews with the managers and the existing literature indicate that the food-

processing and electronics industries have contrasting levels of uncertainty 

(Henderson et al., 2006). That is, the electronics industry faces higher uncertainty than 

the food-processing industry (Henderson et al., 2006). For future studies, the 

measurement of uncertainty at the industry level would make results more 

informative. 

 

Third, even though the number of responses of one hundred and eight (usable 

response rate of 23.28 per cent) is sufficient to conduct the required statistical 

analyses such as path analysis, the sample size is relatively small. Future research 

should try to obtain a larger sample size to ensure that the result of the study is more 

representative.  
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Fourth, participants in the present study were limited to general managers. In today’s 

business environment, where market becomes more competitive, organisational 

structure is changing toward decentralisation to be able to react to rapid change in the 

market (see Govindarajan, 1988). Therefore, middle managers such as department 

managers involved with day-to-day operations are delegated to make more decisions 

(see Govindarajan, 1988). They may thus require more broad scope MAS 

information. The examination of the theoretical model of this study by collecting data 

from the middle managers will lead to further understanding of the issues in this 

study. 

 

Fifth, the present study collected data from only the food-processing and electronics 

industries. Data collected from various other industries that have different levels of 

uncertainty would allow access to a broader understanding of the topic, and would 

show whether the results of this study were due to the specific nature of each of these 

two industries. In addition, the present study focused only on manufacturing 

industries. The examination of the proposed theoretical model of this study using data 

from other industries such as banking and hospitality would make a significant 

contribution to the literature. 

 

Finally, the present study explains how differences in uncertainty at the industry level 

moderate the relationship between the use of broad scope MAS information and 

organisational performance. It is possible that there are other factors (sophistication of 

information technology and company size) that could help further explain the above 

relationship.  
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6.5 Conclusions 

 

This study had six objectives, as outlined in section 1.3. The first objective, examining 

the relationship between the competitive strategy and use of broad scope MAS 

information, showed significant positive results. This indicates that as companies 

employ more of a differentiation strategy, their managers are required to use more 

broad scope MAS information for their decision-making.  Second, this study aimed to 

investigate the relationship between the stages of PLC and the use of broad scope 

MAS information. This relationship was found to be significant and positive, 

suggesting particularly that managers’ use of broad scope MAS information is more 

crucial for the companies with more products in the early stages of PLC.  

 

The third objective was to examine the relationship between the competitive strategy 

and organisational performance incorporating each of the four perspectives of BSC. 

The results reveal that this relationship was positive and significant. This indicates 

that as companies move towards a differentiation strategy, they are likely to achieve 

greater organisational performance.   

 

Fourth, this study sought to investigate the relationship between the stages of PLC and 

organisational performance incorporating each of the four perspectives of BSC. The 

significant positive results were found to be for the relationship between the stages of 

PLC and financial performance only. The results suggest that as companies have more 

products in the early stages of PLC, they are likely to achieve greater financial 

performance.  
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The fifth objective of this study was to examine the relationship between the use of 

broad scope MAS information and organisational performance following the BSC 

concept. The relationship between the use of broad scope MAS information and 

organisational performance in terms of financial, customer and internal business 

process was found to be positive and significant. The results suggest that increased 

managerial use of broad scope MAS information is able to assist companies to 

improve the organisational performance.  

 

The sixth objective of the present study comprised two aims. The first aim was to 

examine the moderating effect of uncertainty at industry level on the relationships 

between competitive strategy, stages of PLC and use of broad scope MAS 

information. These relationships were positive and significant for the electronics 

industry (facing higher uncertainty); however, they were not significant for the food-

processing industry (facing lower uncertainty).  The moderating effect of uncertainty 

at industry level on these relationships was evident. Consistent with the findings of 

previous studies, broad scope MAS information is more crucial for managers in 

(perceived) highly uncertain environment (Chenhall & Morris, 1986; Gordon & 

Narayanan, 1984).  

 

The second aim of the sixth objective was to investigate the moderating effect of 

uncertainty at industry level on the relationships between the competitive strategy, 

stages of PLC, use of broad scope MAS information and organisational performance. 

The results reveal that the relationships between (a) the stages of PLC and financial 

performance and (b) the use of broad scope MAS information and organisational 

performance incorporating each of four perspectives of BSC were significant for the 
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electronics industry, but not for the food-processing industry, indicating that 

uncertainty at industry level affects these relationships. Therefore, in industries with 

high uncertainty, an increased of number new products (in the early stages of PLC) is 

able to assist companies to generate greater financial performance. In addition, in 

industries with high uncertainty, managers are required to use more broad scope MAS 

information to be able to improve their organisational performance.  
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Dear General Manager, 
 
I am a PhD student at Griffith University, Australia, under the supervision of 
Professor Lokman Mia (Contact Phone: +61-7-555-57112; Email: 
l.mia@griffith.edu.au). I am conducting a study titled “linking competitive strategy, 
product life cycle, the use of broad scope MAS information and organisational 
performance.” This study is conducted for the requirement of my Doctor of 
Philosophy (PhD) degree. 
 
The main objective of this study is to investigate the effects of competitive strategy 
and product life cycle and managers’ use of management accounting system (MAS) 
information on organisational performance. This study is expected to provide a 
guideline for Thai managers on how to use MAS information to improve their 
organisational performance. 
 
I would appreciate if you could complete the questionnaire, which should not take 
more than 30 minutes. Your participation in this study is completely voluntary. Two 
reply-paid envelopes are attached; the white envelope is for the return of the 
completed questionnaire, and the blue envelope is for your request for the results of 
this research. If you would like a summary of the results, please write your contact 
address on a tear-off section (at the end of the questionnaire) and reply by using the 
blue envelope.  
 
In addition, I would like to invite you to participate in an interview. The interview will 
be conducted once and take approximately one hour. Again, your participation in the 
interview is voluntary. If you would like to participate in the interview, please indicate 
your intention and provide your contact address on a tear-off section at the end of the 
questionnaire, and then reply by using the blue envelope. 
 
Please be assured that all information collected from both the questionnaire survey 
and interview will be treated confidentially. Only aggregated results will be reported. 
This study has been approved by the Griffith University Research Ethics Committee. 
If you have any concern about the ethical conduct of the study, please contact on +61-
7-38755585 or by email to research-ethics@griffith.edu.au

Thank you for your kind assistance, and please do not hesitate to contact me at the 
following address if you have further enquiries. 
 
Yours sincerely, 
 

Sirilak Bangchokdee 
PhD Candidate  
Department of Accounting, Finance and Economics,    
Griffith University, Southport, QLD, Australia, 4215,  
Contact Ph: +61-7-555-28719, Email: s.bangchokdee@griffith.edu.au

PLEASE RETAIN THIS LETTER FOR YOUR REFERENCE 

Appendix A1: Cover Letter
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Appendix A2: Questionnaire 

SECTION 1: Organisational Information 
 
Please tick (√) your response, where appropriate or fill an appropriate answer on the 
blank space 
 
1. Type of industry 
 

Food processing    
� Electronics      
� Other (Please specify)_____________ 

 
2. The approximate sales of your company 
 

Up to 250 million baht   � More than 750 to 1,000 
million baht 

� More than 250 to 500 million baht � More than 1,000 baht 
� More than 500 to 750 million baht  

 
3. Total number of employees within your company:  ___________ 

SECTION 2: Competitive Strategy 
Please position your products relative to the products of your major competitors in the 
industry by ticking (√) the appropriate number for each of the following items:  
 

Much
lower 

 

Lower Similar Higher Much
higher

1.  Product price 1 2 3 4 5

2.  Percent of sales spent on research 
and development 

1 2 3 4 5

3.  Percent of sales spent on 
marketing expenses 

1 2 3 4 5

4.  Product quality 1 2 3 4 5

5.  Variety of product features (e.g. 
shape, size and colour) 

1 2 3 4 5

6.  Brand image  
 

1 2 3 4 5

PhD Survey 
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SECTION 3: Stage of Product Life Cycle 
 
Given below are descriptions of four alternative stages of product life cycle (it is 
defined as the pattern of product sales from product introduction into the market until 
its removal). Considering all the products of your company, please indicate below the 
percentage of your products for each of the following stages (must total 100%).  

1.   Percentage of your products in the introduction stage 
(products in the introduction stage have just been introduced 
to the market; sales are currently low)                                                                 _______%

2.   Percentage of your products in the growth stage 
(products in the growth stage provide rapid sales growth) 

 

_______%

3.   Percentage of your products in the maturity stage 
(products in the maturity stage provide stable income, not 
increasing or declining sales, while prices remain low) _______%

4.   Percentage of your products in the declining stage 
(products in the declining stage have decreasing profit and 
sales due to declining consumer demand) _______%

TOTAL 100% 

SECTION 4: The Use of Broad Scope MAS Information 
 
Please indicate the extent to which you use the following information for making 
decisions. Please respond by ticking (√) the appropriate number for each of the 
following items. 
 

Not used
at all 

 

Relatively
low 

 
Average

use 
 

Relatively
high 

 
Used to 
a great 
extent 

1.  Information relating to future events 
e.g. expected material price or 
expected sales volume in next year. 

 
1 2 3 4 5

2. Information relating to 
probability estimate e.g. 
probability of an increase in 
material price  

 

1 2 3 4 5

3.  Noneconomic information e.g. 
customer preferences, employee 
attitudes and competitive threats 

1 2 3 4 5
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Not used
at all 

 

Relatively
low 

 
Average

use 
 

Relatively
high 

 
Used to  
a great 
extent 

4.  Information on broad factors 
external to your company e.g. 
economic conditions, population 
growth and GDP growth rate 
 

1 2 3 4 5

5.  Nonfinancial production 
information e.g. output rate, scrap 
levels and machine efficiency 
 

1 2 3 4 5

6.  Nonfinancial market 
information e.g. market size, 
market growth 
 

1 2 3 4 5

SECTION 5: Organisational Performance 
 
Please indicate your company’s performance on the following items relative to that of 
your leading competitors by ticking (√) appropriate number for each of the following 
items. 
 

Much 
Lower 

 
Slightly
Lower 

 
Average Higher 

 
Much 
Higher 

1.  Operating income 
 

1 2 3 4 5

2.   Sales growth 
 1 2 3 4 5
3.   Return on investment  
 1 2 3 4 5
4.   Market share 
 1 2 3 4 5
5.   Customer response time 
 1 2 3 4 5
6.   On-time delivery  
 1 2 3 4 5
7.   Customer satisfaction 
 1 2 3 4 5
8.   Number of new product launches 
 1 2 3 4 5
9.   Percentage of good output to total 
output  
 

1 2 3 4 5
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Much 
Lower 

 
Slightly
Lower 

 
Average Higher 

 
Much 
Higher 

10.   Materials efficiency 
 

1 2 3 4 5

11.   Post-sales service quality (e.g. 
customer requests resolved) 

 
1 2 3 4 5

12.   Post-sales service efficiency 
(providing service quickly) 1 2 3 4 5

13.   Employee satisfaction  1 2 3 4 5

14.   Employee efficiency 
 

1 2 3 4 5

15.   Computerized system  
 

1 2 3 4 5
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SECTION 6:  
 

As mentioned in the cover letter, this study will collect data through the 
interview. I would greatly appreciate if you could participate in the interview. 
The interview will be conducted one time, and it will take only one hour. Your 
participation will be warranted with confidentiality. 
 
1) Would you like to participate in the interview? 
 

Yes  � No 
 
2) Would you like to receive a summary of the results of this study?  
 

Yes  � No 
 
If you answer “yes” in either question 1 or 2 or in both questions, please provide your 
email address or postal address  
 

� Please return the questionnaire consisting of sections 1 to 5 (page 1 to 4) 
by using the white envelope (attached) 

 
� Please tear the section 6 from the questionnaire and return by using the 

blue envelop (attached) 
 

THANK YOU FOR YOUR ASSISTANCE 
IN COMPLETING THIS QUESTIONNAIRE 



Appendices 

 285

APPENDIX B 
 

IN-DEPTH INTERVIEW QUESTIONS 
 

Company’s name:_______________________________________ 
 

Industry: ______________________________________________ 
 

Date: _________________________________________________ 
 

1. Competitive Strategy 

At the beginning of the interview, provide a brief definition of a company employing 

a differentiation strategy: 

a company focusing on offering superior products (such as high 
quality and service, innovative products, superior after-sales service)  

 

Also provide a brief definition of a company employing a cost leadership strategy: 

a company focusing on cost reduction and offering standard or no-
frills products at competitive prices 

 

1.1 Using the above definitions, describe a strategy that your company currently 

employs. 

1.2 How does the employment of the current strategy assist your company to improve 

performance? 

 

2. Stages of PLC 

2.1 How many product lines does your company currently have? 

2.2 What is the percentage of products in the early stages (introduction and growth) to 

total products? 

2.3 What is the percentage of products in the later stages (maturity and declining) to 

total products? 
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2.4 Which group of products (in the early or later stages of PLC) is able to generate 

higher performance? Why? 

 

3. Use of Broad Scope MAS Information 

3.1 What external, nonfinancial and future-oriented information do you use for 

making decisions? 

3.2 How this information is made available to you? 

3.3 Does this information help you to make more effective decisions? How? 

 

4. Uncertainty at the Industry Level 

4.1 How frequently do the product and process technologies change in your company 

and your industry? 

4.2 What is the intensity level of market competition in your industry? 
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Appendix C: Decomposition of Correlation Coefficients 
 
This appendix shows the calculation of the correlation of the relations proposed in the 
present study. The correlation between the exogenous (independent) and endogenous 
(dependent) variables can be decomposed into direct effect (DE), indirect effect (IE), 
spurious effect (S) and unanalysed effect (U).  This appendix is discussed based on 
the theory explained by Pedhazur (1997) 

 
Variables in the study 

X1 = Competitive strategy 
X2 = Stages of Product life cycle (PLC) 
X3 = The use of broad scope MAS information 
X4a = Financial performance 
X4b = Customer-related performance 
X4c = Internal business process-related performance 
X4d = Learning and growth-related performance 
 

All variables are assumed to be expressed in standard score (see Mia, 1984; 
Pedhazur, 1997) 

Equations of Endogenous Variables 
 

X3 = P31X1 + P32X2 + P3uRu

X4a = P4a1X1 + P4a2X2 + P4a3X3 + P4av Rv

X4b = P4b1X1 + P4b2X2 + P4b3X3 + P4bwRw

X4c = P4c1X1 + P4c2X2 + P4c3X3 + P4cy Ry

X4d = P4d1X1 + P4d2X2 + P4d3X3 + P4dzRz

Residuals (Rk where k = u,v,w,y and z) refers to unmeasured variables or variables not 
included in the model that affect endogenous variables (i.e. X3, X4a, X4b, X4c, and X4d,
respectively).  
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Decomposition of the correlation between the competitive strategy (X1) and the 
use of broad scope MAS information (X3) 
 
From Equation (1), 

X3 = P31X1 + P32X2 + P3uRu

Multiplying the equation (1) by X1 the results are as follows: 
X1X3 = P31X1 X1 + P32 X1X2 + P3uRu X1

or        r13 = P31 + P32 r12+ P3uRu X126 (7) 
or        r13 = P31 + P32 r12 (8) 

DE         U 

The correlation between the differentiation strategy and the use of broad scope MAS 
information includes direct effect (DE) of P31 and unanalysed effect (U) of P32 r12.

Decomposition of the correlation between the stages of PLC (X2) and the use of 
broad scope MAS information (X3) 
 
Multiplying the equation (1) by X2 the results are as follows: 

X2X4a = P31X2X1 + P32X2X2 + P3uRu X2 (9) 

Or       r23 = P31 r12+ P32 + P3uRu X2 (10) 

Or       r23 = P31 r12+ P32 (11) 

 U DE 

The correlation between the stage of PLC and the use of broad scope MAS 
information includes direct effect (DE) (P32) and unanalysed effect (U) (P31 r12)

26 The covariance between variable X1 and Ru is assumed to be zero (see Pedharzur, 1997) 



Appendices 

 289

Decomposition of the correlation between the competitive strategy (X1) and 
financial performance (X4a) 
 
From Equation (2), 

X4a = P4a1X1 + P4a2X2 + P4a3X3 + P4av Rv (2)

Multiplying the equation (2) by X1 the results are as follows: 

 X1X4a = P4a1X1 X1 + P4a2 X1X2 + P4a3 X1X3 + P4av Rv X1 (12)

Or      r14a = P4a1 + P4a2 r12 + P4a3 r13 + P4av Rv X1 (13)

Or      r14a = P4a1 + P4a2 r12 + P4a3 r13 (14)

Substituting Equation (8) for r13 

r14a = P4a1 + P4a2 r12 + P4a3 (P31 + P32 r12) (15)

= P4a1 + P4a2 r12 + P4a3 P31 + P4a3 P32 r12 (16)

DE       U               IE                 U  
 
The correlation between X1 and X4a consists of direct effect (DE) (P4a1), indirect 
effect (IE) (P4a3 P31) and unanalysed effect (P4a2 r12 + P4a3 P32 r12)

Decomposition of the correlation between the stages of PLC (X2) and financial 
performance (X4a) 
 
Multiplying the equation (2) by X2 the results are as follows: 

 X2X4a = P4a1X2 X1 + P4a2 X2X2 + P4a3 X2X3 + P4av Rv X2 (17)

Or      r24a = P4a1 r12+ P4a2 + P4a3 r23 + P4av Rv X2 (18)

Or      r24a = P4a1 r12+ P4a2 + P4a3 r23 (19)

Substituting Equation (11) for r23 

r24a = P4a1 r12+ P4a2 + P4a3 (P31 r12+ P32) (20)
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= P4a1 r12+ P4a2 + P4a3P31 r12+ P4a3 P32 (21)

U DE        U                  IE  
The correlation between X2 and X4a consists of direct effect (DE) (P4a2), indirect 
effect (IE) (P4a3 P32) and unanalysed (U) (P4a1 r12 + P4a3P31 r12). 

 

Decomposition of the correlation between the use of broad scope MAS 
information (X3) and financial performance (X4a) 
 
Multiplying the equation (2) by X3 the results are as follows: 

 X3X4a = P4a1X3 X1 + P4a2 X3X2 + P4a3 X3X3 + P4av Rv X3 (22)

Or      r34a = P4a1 r13 + P4a2 r23 + P4a3+ P4av Rv X3 (23)

Or      r34a = P4a1 r13 + P4a2 r23 + P4a3 (24)

Substituting Equations (8) and (11) for r13 and r23 

r34a = P4a1 (P31 + P32 r12) + P4a2 (P31 r12+ P32) + P4a3 (25)

= P4a1P31 + P4a1P32 r12 + P4a2 P31 r12 + P4a2P32 + P4a3 (26)

S S S S DE  
The correlation between X3 and X4a consists of direct effect (DE) (P4a3) and 
spurious (S) (P4a1P31 + P4a1P32 r12 + P4a2 P31 r12 + P4a2P32).

Decomposition of the correlation between the competitive strategy (X1) and 
customer-related performance (X4b) 
 
From Equation (3),  

X4b = P4b1X1 + P4b2X2 + P4b3X3 + P4bwRw (3)

Multiplying the equation (3) by X1 the results are as follows: 

X1X4b = P4b1 X1X1 + P4b2 X1X2 + P4b3 X1X3 + P4bwRw X1 (27)
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Or      r14b = P4b1 + P4b2 r12 + P4b3 r13 + P4bwRw X1 (28)

Or      r14b = P4b1 + P4b2 r12 + P4b3 r13 (29)

Substituting Equation (8) for r13 

r14b = P4b1 + P4b2 r12 + P4b3 (P31 + P32 r12) (30)

= P4b1 + P4b2 r12 + P4b3 P31 + P4b3 P32 r12 (31)
DE       U               IE                 U  

The correlation between X1 and X4b consists of direct effect (DE) (P4b1), indirect 
effect (IE) (P4b3 P31) and unanalysed effect (P4b2 r12 + P4b3 P32 r12). 

 
Decomposition of the correlation between the stages of PLC (X2) and customer-
related performance (X4b) 
 
Multiplying the equation (3) by X2 the results are as follows: 

X2X4b = P4b1 X2X1 + P4b2 X2X2 + P4b3 X2X3 + P4bwRw X1 (32)

Or      r24b = P4b1 r12 + P4b2 + P4b3 r23+ P4bwRw X1 (33)

Or      r24b = P4b1 r12 + P4b2 + P4b3 r23 (34)

Substituting Equation (11) for r23 

r24b = P4b1 r12+ P4b2 + P4b3 (P31 r12+ P32) (35)

= P4b1 r12+ P4b2 + P4b3P31 r12+ P4b3 P32 (36)

U DE        U                  IE  
The correlation between X2 and X4b consists of direct effect (DE) (P4b2), indirect 
effect (IE) (P4b3 P32) and unanalysed (U) (P4b1 r12 + P4b3P31 r12). 

 



Appendices 

 292

Decomposition of the correlation between the use of broad scope MAS 
information (X3) and customer-related performance (X4b) 
 
Multiplying the equation (3) by X3 the results are as follows: 

X3X4b = P4b1 X3 X1 + P4b2 X3 X2 + P4b3 X3 X3 + P4bwRw X3 (37)

Or      r34b = P4b1 r13 + P4b2 r23 + P4b3 + P4bwRw X3 (38)

Or      r34b = P4b1 r13 + P4b2 r23 + P4b3 (39)

Substituting Equations (8) and (11) for r13 and r23 
r34b = P4b1 (P31 + P32 r12) + P4b2 (P31 r12+ P32) + P4b3 (40)

= P4b1P31 + P4b1P32 r12 + P4b2 P31 r12 + P4b2P32 + P4b3 (41)

S S S S DE  
The correlation between X3 and X4b comprises direct effect (DE) (P4b3) and 
spurious (S) (P4b1P31 + P4b1P32 r12 + P4b2 P31 r12 + P4b2P32).  

Decomposition of the correlation between the competitive strategy (X1) and 
internal business process-related performance (X4c) 
 
From Equation (4),  

X4c = P4c1X1 + P4c2X2 + P4c3X3 + P4cy Ry (4)

Multiplying the equation (4) by X1 the results are as follows: 

X1X4c = P4c1 X1X1 + P4c2 X1X2 + P4c3 X1X3 + P4cy Ry X1 (42)

Or      r14c = P4c1 + P4c2 r12 + P4c3 r13+ P4cy Ry X1 (43)

Or      r14c = P4c1 + P4c2 r12 + P4c3 r13 (44)

Substituting Equation (8) for r13 

r14c = P4c1 + P4c2 r12 + P4c3 (P31 + P32 r12) (45)
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= P4c1 + P4c2 r12 + P4c3 P31 + P4c3 P32 r12 (46)
DE       U               IE                 U  

The correlation between X1 and X4c comprises direct effect (DE) (P4c1), indirect 
effect (IE) (P4c3 P31) and unanalysed (U) (P4c2 r12 + P4c3 P32 r12). 

 
Decomposition of the correlation between the stages of PLC (X2) and internal 
business process -related performance (X4c) 
 
Multiplying the equation (4) by X2 the results are as follows: 

X2X4c = P4c1 X2X1 + P4c2 X2X2 + P4c3 X2X3 + P4cy Ry X2 (47)

Or      r24c = P4c1 r12 + P4c2 + P4c3 r23+ P4cy Ry X2 (48)

Or      r24c = P4c1 r12 + P4c2 + P4c3 r23 (49)

Substituting Equation (11) for r23 
r24c = P4c1 r12+ P4c2 + P4c3 (P31 r12+ P32) (50)

= P4c1 r12+ P4c2 + P4c3P31 r12+ P4c3 P32 (51)

U DE        U                  IE  
 
The correlation between X2 and X4c consists of direct effect (P4c2), indirect effect
(P4c3 P32) and unanalysed (P4c1 r12 + P4c3P31 r12). 

 
Decomposition of the correlation between the use of broad scope MAS 
information (X3) on internal business process-related performance (X4c) 
 
Multiplying the equation (4) by X3 the results are as follows: 

X3X4c = P4c1 X3X1 + P4c2 X3X2 + P4c3 X3X3 + P4cy Ry X3 (52)

Or      r34c = P4c1 r13 + P4c2 r23 + P4c3 + P4cy Ry X3 (53)

Or      r34c = P4c1 r13 + P4c2 r23 + P4c3 (54)

Substituting Equations (8) and (11) for r13 and r23 
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r34c = P4c1 (P31 + P32 r12) + P4c2 (P31 r12+ P32) + P4c3 (55)

= P4c1P31 + P4c1P32 r12 + P4c2 P31 r12 + P4c2P32 + P4c3 (56)

S S S S DE  
 
The correlation between X3 and X4c consists of direct effect (P4c3) and spurious
(P4c1P31 + P4c1P32 r12 + P4c2 P31 r12 + P4c2P32).  

Decomposition of the correlation between the competitive strategy (X1) and 
learning and growth-related performance (X4d) 
 
From Equation (5),  

X4d = P4d1X1 + P4d2X2 + P4d3X3 + P4dzRz (5)

Multiplying the equation (5) by X1 the results are as follows: 

X1X4d = P4d1 X1X1 + P4d2 X1X2 + P4d3 X1X3 + P4dzRz X1 (57)

Or      r14d = P4d1 + P4d2 r12 + P4d3 r13 + P4dzRz X1 (58)

Or      r14d = P4d1 + P4d2 r12 + P4d3 r13 (59)

Substituting Equation (8) for r13 

r14d = P4d1 + P4d2 r12 + P4d3 (P31 + P32 r12) (60)

= P4d1 + P4d2 r12 + P4d3 P31 + P4d3 P32 r12 (61)

DE       U               IE                 U  
The correlation between X1 and X4d includes direct effect (P4d1), indirect effect
(P4d3 P31) and unanalysed (P4d2 r12 + P4d3 P32 r12). 
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Decomposition of the correlation between the stages of PLC (X2) and learning 
and growth-related performance (X4d) 
 
Multiplying the equation (5) by X2 the results are as follows: 

X2X4d = P4d1 X2X1 + P4d2 X2X2 + P4d3 X2X3 + P4dzRz X2 (62)

Or      r24d = P4d1 r12 + P4d2 + P4d3 r23 + P4dzRz X2 (63)

Or      r24d = P4d1 r12 + P4d2 + P4d3 r23 (64)

Substituting Equation (11) for r23 
r24d = P4d1 r12+ P4d2 + P4d3 (P31 r12+ P32) (65)

= P4d1 r12+ P4d2 + P4d3P31 r12+ P4d3 P32 (66)
U DE        U                  IE  

The correlation between X2 and X4d consists of direct effect (P4d2), indirect effect
(P4d3 P32) and unanalysed (P4d1 r12 + P4d3P31 r12). 

 
Decomposition of the correlation between the use of broad scope MAS 
information (X3) and learning and growth-related performance (X4d) 
 
Multiplying the equation (5) by X3 the results are as follows: 

X3X4d = P4d1 X3X1 + P4d2 X3X2 + P4d3 X3X3 + P4dzRz X3 (67)

Or      r34d = P4d1 r13 + P4d2 r23 + P4d3 + P4dzRz X3 (68)

Or      r34d = P4d1 r13 + P4d2 r23 + P4d3 (69)

Substituting Equations (8) and (11) for r13 and r23 
r34d = P4d1 (P31 + P32 r12) + P4d2 (P31 r12+ P32) + P4d3 (70)

= P4d1P31 + P4d1P32 r12 + P4d2 P31 r12 + P4d2P32 + P4d3 (71)

S S S S DE  
The correlation between X3 and X4d consists of direct effect o (P4d3) and spurious
(P4d1P31 + P4d1P32 r12 + P4d2 P31 r12 + P4d2P32).  
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Based on the above calculation, the decomposition of the relations hypothesised in the 

present study (overall results) is summarised in table C1. The decomposition of the 

relations in the food-processing and electronics industries is calculated by the same 

mean as that of the overall results, explained above. The summary of the 

decomposition of the relations in the food-processing industry is presented in table 

C2, while such summary in the electronics industry is presented in table C3. 
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Table C1: Decomposition of the Relations Hypothesised in the Present Study (the Overall Results)
Decomposition of associationCombinations of

variables
Observed
correlation

Direct effects Indirect
effects

Spurious effects Unanalysed effects

X1 with X2 r12 r12

X1 with X3 r13 P31 P32 r12

X2 with X3 r23 P32 P31 r12

X1 with X4a r14a P4a1 P4a3 P31 P4a2 r12 + P4a3 P32 r12

X2 with X4a r24a P4a2 P4a3 P32 P4a1 r12 + P4a3P31 r12

X3 with X4a r34a P4a3 P4a1P31 + P4a1P32 r12 + P4a2 P31 r12 + P4a2P32

X1 with X4b r14b P4b1 P4b3 P31 P4b2 r12+ P4b3 P32 r12

X2 with X4b r24b P4b2 P4b3 P32 P4b1 r12 + P4b3P31 r12

X3 with X4b r34b P4b3 P4b1P31 + P4b1P32 r12 + P4b2 P31 r12 + P4b2P32

X1 with X4c r14c P4c1 P4c3 P31 P4c2 r12 + P4c3 P32 r12

X2 with X4c r24c P4c2 P4c3 P32 P4c1 r12 + P4c3P31 r12

X3 with X4c r34c P4c3 P4c1P31 + P4c1P32 r12 + P4c2 P31 r12 + P4c2P32

X1 with X4d r14d P4d1 P4d3 P31 P4d2 r12 + P4d3 P32 r12

X2 with X4d r24d P4d2 P4d3 P32 P4d1 r12 + P4d3P31 r12

X3 with X4d r34d P4d3 P4d1P31 + P4d1P32 r12 + P4d2 P31 r12 + P4d2P32
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Table C2: Decomposition of the Relations Hypothesised in the Food-processing Industry
Decomposition of associationCombinations of

variables
Observed

correlation
Direct effects Indirect effects Spurious effects Unanalysed effects

X1 with X2 r12 r12

X1 with X3 r13 F31 F32 r12

X2 with X3 r23 F32 F31 r12

X1 with X4a r14a F4a1 F4a3 F31 F4a2 r12 + F4a3 F32 r12

X2 with X4a r24a F4a2 F4a3 F32 F4a1 r12 + F4a3F31 r12

X3 with X4a r34a F4a3 F4a1F31 + F4a1F32 r12 + F4a2 F31 r12 + F4a2F32

X1 with X4b r14b F4b1 F4b3 F31 F4b2 r12+ F4b3 F32 r12

X2 with X4b r24b F4b2 F4b3 F32 F4b1 r12 + F4b3F31 r12

X3 with X4b r34b F4b3 F4b1F31 + F4b1F32 r12 + F4b2 F31 r12 + F4b2F32

X1 with X4c r14c F4c1 F4c3 F31 F4c2 r12 + F4c3 F32 r12

X2 with X4c r24c F4c2 F4c3 F32 F4c1 r12 + F4c3F31 r12

X3 with X4c r34c F4c3 F4c1F31 + F4c1F32 r12 + F4c2 F31 r12 + F4c2F32

X1 with X4d r14d F4d1 F4d3 F31 F4d2 r12 + F4d3 F32 r12

X2 with X4d r24d F4d2 F4d3 F32 F4d1 r12 + F4d3F31 r12

X3 with X4d r34d F4d3 F4d1F31 + F4d1F32 r12 + F4d2 F31 r12 + F4d2F32
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Table C3: Decomposition of the Relations Hypothesised in the Electronics Industry
Decomposition of associationCombinations of

variables
Observed

correlation
Direct effects Indirect effects Spurious effects Unanalysed effects

X1 with X2 r12 r12

X1 with X3 r13 E31 E32 r12

X2 with X3 r23 E32 E31 r12

X1 with X4a r14a E4a1 E4a3 E31 E4a2 r12 + E4a3 E32 r12

X2 with X4a r24a E4a2 E4a3 E32 E4a1 r12 + E4a3E31 r12

X3 with X4a r34a E4a3 E4a1E31 + E4a1E32 r12 + E4a2 E31 r12 + E4a2E32

X1 with X4b r14b E4b1 E4b3 E31 E4b2 r12+ E4b3 E32 r12

X2 with X4b r24b E4b2 E4b3 E32 E4b1 r12 + E4b3E31 r12

X3 with X4b r34b E4b3 E4b1E31 + E4b1E32 r12 + E4b2 E31 r12 + E4b2E32

X1 with X4c r14c E4c1 E4c3 E31 E4c2 r12 + E4c3 E32 r12

X2 with X4c r24c E4c2 E4c3 E32 E4c1 r12 + E4c3E31 r12

X3 with X4c r34c E4c3 E4c1E31 + E4c1E32 r12 + E4c2 E31 r12 + E4c2E32

X1 with X4d r14d E4d1 E4d3 E31 E4d2 r12 + E4d3 E32 r12

X2 with X4d r24d E4d2 E4d3 E32 E4d1 r12 + E4d3E31 r12

X3 with X4d r34d E4d3
E4d1E31 + E4d1E32 r12 + E4d2 E31 r12 + E4d2E32
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Appendix D: Appropriateness of Path Analysis: The Food-processing and 
Electronics Industries 
 
Data analyses for investigating the proposed fourteen hypotheses for the food-

processing and electronic industries are based on the path analysis. The two data sets 

(i.e. food-processing and electronics industries) were examined for their compatibility 

with the assumptions of the path analysis method. More specifically, procedures to 

assess the compatibility of both data sets for the path analysis were undertaken in 

relation to the ten assumptions, explained in table D1. 

 

The results, presented in table D1 below, indicate no evidence of violation of tenable 

assumptions of the path analysis for both data sets (food-processing and electronics 

industries).  
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Table D1: Assumptions of the Path Analysis for the food-processing and electronics industries

Assumption Rules of thumb Food-processing industry Electronics industry

Assumption 1:
Causal relations The relations in the proposed

theoretical model are causal
(Pedharzur, 1997).

As explained in section 5.4 in
chapter 5, the relations among the
variables in the present study are
causal.

The relations among the variables
are causal.

Assumption 2:
On-way casual flow The proposed theoretical model

has unidirectional flow
(Pedharzur, 1997).

The model has unidirectional flow
from left to right.

The model has unidirectional flow
from left to right.

Assumption 3:
Interval-scale

measures
The variables in the model are
measured on an interval scale
(Pedhazur, 1997).

All variables are measured on an
interval scale (see also chapter 4)

All variables are measured on an
interval scale (see also chapter 4)

Assumption 4:
Each residual is not correlated
with the variables that precede it
in the model (Pedhazur, 1997)

This assumption is untenable
(Duncan, 1975; Pedhazur, 1997)
(see also section 5.4 in chapter 5).

This assumption is untenable
(Duncan, 1975; Pedhazur, 1997)
(see also section 5.4 in chapter 5).
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Assumption Rules of thumb Food-processing industry Electronics industry

Assumption 5:
The variables in the proposed
model are measured without error
(Pedhazur, 1997).

This assumption is untenable
(Duncan, 1975; Pedhazur, 1997)
(see also section 5.4 in chapter 5).

This assumption is untenable
(Duncan, 1975; Pedhazur, 1997)
(see also section 5.4 in chapter 5).

Assumption 6:
Sample size

Fifteen cases per independent
variable (Steven, 1996). The
present study consists of three
independent variables; therefore,
each industry should have at least
45 cases.

Total number of cases is 51. Thus,
there is sufficient sample size to
perform the multiple regression.

Total number of cases is 57,
indicating adequate sample size
for conducting the multiple
regression.

Assumption 7:
Absence of outliers

Univariate outlier refers to a case
with standard score (z score) in
excess of 3.29 (Tabachnick &
Fidell, 2001).
Multivariate outlier refers to a
case with Mahalanobis distance
value greater than the critical Chi-
square value of 13.28 for equation
1 (two independent variables) and
16.27 for equations 2-5 (three
independent variables) (Pallant,
2005).

No univariate or multivariate
outlier was evident.

Case 107 possesses Z-score of
3.46, indicating univariate outlier.

Case 11 has Mahalanobis distance
value of 23, which is greater than
critical Chi-square value of 16.27.
Hence, this case was indicated as
multivariate outlier.

To fulfil this assumption, cases
107 and 11 were eliminated.
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Assumption Rules of thumb Food-processing industry Electronics industry

Assumption 8:
Absence of

multicollinearity
and singularity

Multicollinearity and singularity
occur when

1) the correlation between
independent variables is
0.7 (or above),

2) tolerance value is very
small (less than 0.1), and

3) VIF value is greater than
10 (Pallant, 2005;
Tabachnick and Fidell,
2001)

The results of SPSS
REGRESSION show that

1) there is no correlation of
0.7 (or above) between
independent variables (see
table D2 below);

2) the tolerance values of all
regressions are very high
(higher than 0.9); and

3) VIF values of all
regressions are relatively
low (less than 1.5).

Subsequently, no multicollinearity
and singularity appears in the
analysis of the food-processing
industry.

Based on the results of SPSS
REGRESSION,

1) there is no correlation of
0.7 (or above) between
independent variables (see
table D3 below);

2) the tolerance values of all
regressions are high
(greater than 0.8); and

3) VIF values of all
regressions are less than
1.5.

Therefore, there is no
multicollinearity and singularity
in the analysis of the electronics
industry.
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Assumption Rules of thumb Food-processing industry Electronics industry
Assumption 9:
a) Normality Normal P-P plot of regression

standardized residual is used to
assess the normality. If the plotted
residuals lie in the diagonal line,
the distribution of variables is
considered as normal (Hair et al,
1998; Pallant, 2005).

Based on figures
D1 to D5, the plotted residual
lines lie closely to the diagonal
line, indicating normal
distribution of the variables.

Based on figures D6 to D10, the
plotted residual lines also locate
closely to the diagonal line. The
assumption of normal distribution
has been met.

b) Linearity Residual scatterplot can be use to
examine the linearity. The
linearity exists, if the overall
shape of the residual scatterplot is
rectangular, but not curved
(Tabachnick & Fidell, 2001).

By examining the figures D11 to
D15, the overall shapes of the
residual scatterplots are
approximately rectangular.

Figures D16 to D20 indicate that
the overall shapes of the residual
scatterplots are not curved

c) Homoscedasti
city

Homoscedasticity can be assessed
by scatterplot. If the scatterplot
shows that the band enclosing
residuals is not wider at larger
predicted values of the dependent
variables (Tabachnick & Fidell,
2001).

Scatterplots presented in Figures
D11 to D 15 showed no sign of a
wider band enclosing residuals at
the larger predicted values.

Based on Figures D16 to D20, a
wider band enclosing residual
values at the larger predicted
value of dependent variables was
not evident.

Therefore, the assumptions of
normality, linearity and
homoscedasticity were not
violated.

Based on the above discussion,
the assumptions of normality,
linearity and homoscedasticity
were not violated.
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Assumption Rules of thumb Food-processing industry Electronics industry

Assumption 10:
Independence of

errors
The pattern of the scatterplot
should be random (Hair et al.,
1998).

The patterns of scatterplot,
illustrated in figures D11 to D15
appear random.

The patterns of scatterplot,
illustrated in figures D16 to D20
are roughly random.
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Table D2: Pearson Correlation Coefficients of the Food-processing Industry 

1 2 3 4 5 6 7

1. Competitive strategy 1

2. Stage of PLC 
 .182 1      

3. The use of broad scope 
MAS information .212 .264 1     

4. Financial performance .425** .211 .156 1    

5.Customer-related 
performance .654** .032 .186 .682** 1   

6. Internal business process-
related performance .559** -.010 .225 .567** .744** 1  

7. Learning and growth-
related performance .311** .023 .133 .341* .534** .489** 1 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 (2-tailed) 

Table D3: Pearson Correlation Coefficients of the Electronics Industry 

1 2 3 4 5 6 7

1. Competitive strategy 1

2. Stage of PLC 
 -.004 1      

3. The use of broad scope 
MAS information .293* .273* 1     

4. Financial performance .419** .324* .471** 1    

5.Customer-related 
performance .421** .210 .525** .700** 1   

6. Internal business process-
related performance .377** .208 .534** .616** .750** 1  

7. Learning and growth-
related performance .430** -.010 .315* .499** .514** .676** 1 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 (2-tailed) 
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Figure D1:  Food-processing Industry – Normality Test for Regression of the 
Competitive Strategy and Stage of PLC and the Use of Broad Scope MAS 
Information  
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Figure D2: Food-processing Industry – Normality Test for Regression of the 
Competitive Strategy, Stage of PLC, the Use of MAS Information and Financial 
Performance  
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Figure D3: Food-processing Industry – Normality Test for Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Customer-related Performance  
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Figure D4: Food-processing Industry – Normality Test for Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Internal Business Process-related Performance  
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Figure D5: Food-processing Industry – Normality Test for Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information, 
and Learning and Growth-related Performance  
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Figure D6: Electronics Industry – Normality Test for Regression of the 
Competitive Strategy and Stage of PLC and the Use of Broad Scope MAS 
Information 
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Figure D7: Electronics Industry – Normality Test for Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Financial Performance 

1.00.80.60.40.20.0
Observed Cum Prob

1.0

0.8

0.6

0.4

0.2

0.0

Ex
pe

cte
dC

um
Pr

ob

a2 industry: ELECTRONICS INDUSTRY

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Financial Performance

 
Figure D8: Electronics Industry – Normality Test for Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Customer-related Performance  
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Figure D9: Electronics Industry – Normality Test for Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Internal Business Process-related Performance 
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Figure D10: Electronics Industry – Normality Test for Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information, 
and Learning and Growth-related Performance 
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Figure D11: Food-processing Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC and the Use of Broad Scope MAS 
Information  
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Figure D12: Food-processing Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Financial Performance 
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Figure D13: Food-processing Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Customer-related Performance 
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Dependent Variable: Customer-related Performance

a2 industry: FOOD-PROCESSING INDUSTRY

 

Figure D14: Food-processing Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Internal Business Process-Performance  
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Figure D15: Food-processing Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Learning and Growth-related Performance  
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Dependent Variable: Learning and growth-related Performance
a2 industry: FOOD-PROCESSING INDUSTRY

 
Figure D16: Electronics Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC and the Use of Broad Scope MAS 
Information 
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Figure D17: Electronics Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Financial Performance  
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Dependent Variable: Financial Performance
a2 industry: ELECTRONICS INDUSTRY

 
Figure D18: Electronics Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Customer-related Performance  
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Figure D19: Electronics Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Internal Business Process-related Performance  
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Figure D20: Electronics Industry – Linearity, Homoscedasticity and 
Independence of Error of the Variable Test for the Regression of the 
Competitive Strategy, Stage of PLC, the Use of Broad Scope MAS Information 
and Learning and Growth-related Performance  
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