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ABSTRACT 
 

This research investigated firm growth in small and medium sized enterprises (SME) in 

the information and communication technologies (ICT) sector in Australia and 

Hungary. The importance of the topic is postulated by academic literature as well as 

practical relevance. The growth of small businesses and the information communication 

technologies sector are both strong contributors to economic growth, productivity, 

exports and employment.  

 

The objective of this research was to validate a model of SME growth in the ICT sector 

which is applicable across countries. As contemporary firm growth theory suggests, 

both the process and factors influencing firm growth were investigated. The 

establishment of a cross-country comparative model of firm growth allows the holistic 

model, which was derived from literature, to be validated to a further extent by 

extending the countries under investigation. 

 

The theoretical foundation of the conceptual framework was based on firm theory. The 

firm life-cycle theory was identified as a vehicle for representing the evolutionary firm 

theory in the conceptual model. Firm resources were integrated into the model to 

incorporate contractarian firm theory. Further constructs were identified, based on firm 

growth literature, and included in the model. Profitability was included to allow the 

investigation of the trade-off between firm growth and profitability. Expansion plans of 

the firm were included in order to represent the growth intentions of the companies as a 

control variable, as well as, substantial influence on firm growth. 

 

The firm life-cycle approach was used in this project to map patterns of firm 

development, and structural modelling was employed to assess factors influencing firm 

growth. Australian and Hungarian companies were surveyed and the data was analysed 

using cluster analysis and partial least squares-based structural equation modelling. A 

total of 141 valid responses were collected from Australia and 131 from Hungary.  
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The analysis confirmed the applicability of the firm life-cycle theory, demonstrating the 

lack of a decline stage and the existence of a limited growth scenario in the firm life-

cycle model. It has also been shown that progression, as well as regression, can be 

observed in small and medium sized businesses along the life-cycle path. 

 

Analysis of the structural model confirmed the general significance of the impact of all 

four factors (firm life-cycle, resources, expansion plans and profitability) investigated. It 

has also been shown that the model variants fitted to the sub-populations of respondents 

from Australia and Hungary are significantly different. These model results have shown 

that even though a general model can be defined for the combined sample of the 

respondents, country-specific moderation effects also need to be included in the model. 

 

The contribution of this research to the body of knowledge can be described from 

multiple perspectives: (1) The validation of reflective measurement models of firm life-

cycle, resource attributes, expansion plans, profitability and firm growth across multiple 

populations enhances validity and reliability of these measures. (2) The establishment 

and validation of a structural model based on a holistic conceptual framework 

examining the firm level influences on growth extends the boundaries of linear firm 

growth modelling, and allows the investigation of Gibrat’s Law for SMEs (in the ICT 

sector). (3) A cross-country investigation of the firm life-cycle model adds further 

validity to the specific characteristics of SME development. 
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INTRODUCTION AND BACKGROUND 
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Once when I was six years old I saw a magnificent picture in a 
book, called True Stories from Nature, about the primeval forest. 
It was a picture of a boa constrictor in the act of swallowing an 
animal… 
In the book it said: ‘Boa constrictors swallow their prey whole, 
without chewing it. After that they are not able to move, and they 
sleep through the six months that they need for digestion.’ 
I pondered deeply, then, over the adventures of the jungle. And 
after some work with a coloured pencil I succeeded in making my 
first drawing. (de Saint-Exupéry 1974, p. 1.) 

 

 

Part One of this thesis introduces the research background, and provides information 

about the Information and Communications Technology (ICT) industry as well as SMEs 

in Australia and Hungary. Chapter 1 gives a description of the research background, the 

objectives of the research, the definitions used in the research, the description of the 

research process and the contributions of this thesis to the global body of knowledge. 

Chapter 2 describes the industrial background of the research, both in Australia and 

Hungary, and discusses the contribution of small and medium sized enterprises (SMEs) 

in these particular countries to the ICT industry. 
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Chapter 1 
 

Introduction 
 

Small and medium sized firms are sources of growth in modern economies, especially 

in areas like the Silicon Valley in the USA (Audretsch 2003) and the Blue Banana in the 

EU (Koski, Rouvinen & Ylä-Anttila 2002). In these areas, information communications 

technology (ICT) developed rapidly during the last three decades and many small firms 

were founded. Developments such as these are seen as possibilities in the Australian 

states of Victoria and New South Wales (ACS 2008) and in the newly accessed 

countries of the EU Central European region (Pakucs & Papanek 2007).  

 

The role and importance of small and medium sized enterprises (SMEs) can be 

indicated by their share of employment, production, exports, growth rate, development, 

and several measures of innovative activities. It is shown by several research reports 

(EC 2003a, b, 2004b; Kállay et al. 2002; OECD 2000, 2002, 2005b; Román 2002), as 

well as theoretical and empirical books (Ács & Audretsch 1990; Annus et al. 2006; 

Audretsch 2003; Birch 1987; Kállay & Imreh 2004; Kurtán 2006; Papanek 2006), that 

SMEs have gained importance in recent decades, and their continued prosperity remains 

a key issue. 

 

In this study, the firm life-cycle theory is used as an integrating framework to 

conceptualise the factors influencing firm growth. Firm life-cycle theory defines the 

development path of organisations through various stages, whose characteristics 

substantially differ from each other, and follow each other in consecutive order. The 

life-cycle phenomenon has been found meaningful by SME owner-managers (Massey et 

al. 2006) and evidence has been provided for the sequential nature of firm life-cycles 

(Lester, Parnell & Carraher 2003). However, inconsistency has been recognised in the 

life-cycle theory by Churchill and Lewis (1983), and Hanks et al. (1993). McMahon 

(2001) has provided evidence for the inconsistency, namely the existence of stages in 

the firm life-cycle which show no prospects of further growth. Thus, the linear nature of 

life-cycle models can be strongly criticised. Empirical evidence from the listed authors 
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confirms the existence of life-cycle stages that represent a ‘dead end’ in terms of firm 

growth. This identifies a gap in academic knowledge regarding firm growth. 

 

Firm growth can be described as an increase in particular dimensions of the firm over 

time. The literature (Davidsson, Delmar & Wiklund 2006) suggests that a very broad 

range of factors influence firm growth, such as resources1 (Cooper, Gimeno-Gascon & 

Woo 1991; Dierickx & Cool 1989; Ray, Barney & Muhanna 2004; Wiklund & 

Shepherd 2003), firm development stage (Hanks et al. 1993; Massey et al. 2006; 

McMahon 2001), growth intentions2 (Pistrui 2003; Wiklund & Shepherd 2003) and 

profitability (Becchetti & Trovato 2002; Fitzsimmons, Steffens & Douglas 2005; Hoy, 

McDougall & D'Souza 1992; Markman & Gartner 2002). These studies point out the 

gap in the literature which indicates the need of a holistic model for investigating firm 

growth.  

 

Lester et al. (2003) provide an empirical scale for assessing the firm life-cycle construct. 

The measurement of firm resources from the resource heterogeneity angle (Newbert 

2007) is constructed based on the resource-based approach of Barney (1991a) and 

Wernerfelt (1984), expanded by Wade and Hulland (2004) and Gottschalk (2007). The 

measurement of growth intentions is conducted by assessing the expansion plans of the 

companies (Ajzen 1991; Kozan, Öskoy & Özsoy 2006), based on Pistrui (2003). The 

elaboration of firm growth measurement follows the guidelines provided by Davidsson 

et al. (2006). 

 

Bartelsman, Haltiwanger and Scarpetta (2004) point out another gap in the literature. 

Firm behaviour has been tested in individual countries and specific industries, but the 

empirical literature lacks cross-country comparison and analysis. Thus, expanding the 

focus of the study outside Australia, to Hungary, will not only enable international 

benchmarking, but can also serve as a milestone for academic research by providing a 

possibility for extending the applicability of a model across countries.  

 

                                                 
1 Resource attributes are conceptualised using the VRIO framework in this research, describing value, 
rarity, imitability and operability of any possible resource the company has access to, in order to enable 
competitive advantages to be created. 
2 Growth intentions are measured by expansion planning within the firms. This can be justified using the 
theory of planned behaviour, as discussed in the corresponding literature review chapter. Expansion plans 
are investigated in operational, technological, financial and market related dimensions. 
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In order to extend the testing of theory onto a cross-country level, the data collection 

needs to be conducted in two different countries. In order to select two countries for 

investigation, comparability of the business environments as well as the performance of 

the sector needs to be established. Chapter 2 provides an overview of the ICT sectors in 

Australia and Hungary, establishing comparability between the business environments 

(both countries are competitive, market economies with established ICT industry). A 

unique, situational factor of the researcher – namely conducting the PHD study in 

Australia, and coming from Hungary – allowed the investigation of these two countries, 

and successful implementation of the data collection.  

 

The constructs incorporated in the conceptual model have an established empirical 

background. Therefore, the design of this Ph.D. research project reflects the features of 

research in a mature theoretical field. A well-established, mature theoretical and 

empirical background implies that a quantitative methodology is appropriate for this 

study (Edmondson & McManus 2007). Thus, a survey has been conducted to collect 

data to validate the conceptual model and test the hypotheses stated. 

 

The endorsement of industrial peak bodies was sought for the research conducted. Data 

collection in Australia was conducted using an on-line survey, employing the Opinio 

system provided by Swinburne University of Technology. The Australian Information 

Industry Association (AIIA) and the Australian Computer Society (ACS) promoted the 

survey through their weekly electronic newsletter. Customised emails were sent directly 

to owners, managers and key representatives of SMEs in the ICT sector in Australia.  

 

In Hungary, the survey was mailed out to a sample of SMEs in the ICT sector. The data 

on the population and the address list was provided by GKI Economic Research 

Company, based on the database of the Hungarian Central Statistical Office. Further 

company contacts were selected based on on-line company registers. As a response rate 

boosting technique, the Hungarian Association of Economists agreed to promote the 

survey amongst its members. 

 

The reason for the adoption of a different technique for data collection in Hungary is 

that the on-line method of data collection was not available, as the official address 

database of companies does not include e-mail addresses.  
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The project aims to expand the field of knowledge in the study of small firm growth 

utilising the firm life-cycle perspective. It also allows for an assessment of the proposed 

conceptual model in an international context: Australia and Hungary. The study extends 

the knowledge of the field of SME growth in the ICT sector which may assist 

individuals, organisations and policy-makers in their endeavours.  

 

Table 1.1 outlines the structure of the thesis, which is split into five parts to represent 

the inherent logic of scientific enquiry. Part One sets the scene for the investigation of 

small and medium sized enterprise (SME) growth in the information and 

communication technologies industry. Part Two reviews the literature on firm growth, 

firm life-cycle and resource-based view theories, and funnels the review results into a 

broad conceptual model of SME growth. Part Three discusses the composition of the 

research instrument (survey) and the data collection arrangements, and the most 

important considerations of partial least squares (PLS) based structural equation 

modelling are reviewed. Part Four provides a detailed description of the data collected, 

including the main descriptive characteristics of the respondents, and presents the 

refinement and validation of the scales used in the survey. The analysis of the model is 

also conducted and presented in Part Four using SmartPLS, and the firm life-cycle 

model is investigated using cluster analysis. 

 

Table 1.1: Thesis structure 
Part One INTRODUCTION AND BACKGROUND 

Chapter 1: Introduction 
Chapter 2: Country and Industry Background 

Part Two LITERATURE REVIEW 
Chapter 3:  Firm Growth 
Chapter 4:  Firm Life-Cycle 
Chapter 5:  Theoretical Model Building 

Part Three RESEARCH DESIGN 
Chapter 6:  Research Instrumentation 
Chapter 7:  Modelling Methodology 

Part Four DATA COLLECTION AND ANALYSIS 
Chapter 8:  Data Collection and Preparation for Modelling 
Chapter 9:  Structural Model Analysis 
Chapter 10:  Firm Life-Cycle Analysis 

Part Five RESULTS AND CONCLUSIONS 
Chapter 11: Evaluation of Results 
Chapter 12: Conclusions, Limitations, Recommendations 
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Finally, Part Five places the findings of the analysis in perspective by comparing the 

results with the literature, answering the hypotheses, responding to the research 

questions and discussing the limitations of the research. Further research directions are 

pointed out based on the results and the limitations. 

 

The parts are divided into chapters further detailing the steps of the investigation 

conducted. Each chapter contains a comprehensive milestone in the logical development 

of the thesis. Two conference papers have been published from Part Two. Perényi, 

Selvarajah and Muthaly (2007) review the firm life-cycle theory, suggesting a stage 

model for SME growth. Perényi, Selvarajah and Muthaly (2008) discuss the conceptual 

framework designed for modelling firm growth using structural equation modelling. 

Part Three has been the source of one conference paper. Perényi, Selvarajah and 

Muthaly (2010) investigate the application of PLS modelling in comparison with 

traditional covariance-based structural equation modelling (CBSEM) on the data 

collected in this research. Part Four and Part Five provide a rich basis for further 

publications. In a forthcoming conference paper, Perényi, Selvarajah and Muthaly 

(2011) discuss the applicability of the firm life-cycle theory for Australian SMEs in the 

ICT sector.  
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Chapter 2 
 

Country and Industry Background 
 

2.1 Introduction 

 

This chapter provides a brief overview of the small and medium sized enterprises 

(SME) and information and communication technologies (ICT) sectors, and their 

position in the examined economies (Australia and Hungary).  

2.2 The ICT Sector 

 

In this section, the scope of the ICT industry is outlined based on standardised industry 

definitions and classifications and the elements of the ICT industry are integrated in a 

value-chain framework. 

 

2.2.1 Basic Industrial Definition 

 

Figure 2.1 outlines the main segments of the ICT industry based on the definition used 

by the Organisation for Economic Cooperation and Development (OECD). This 

structure is followed in translating the broad areas into an actual standard industry 

classification. This definition can be extended by adding specific areas of trade, 

education and research as these areas are broadly related to the ICT industry (World 

Bank 2006). In the case of education, training for the use, as well as the development of 

technology is essential to achieve and retain competitive advantages. Research and 

development is also very closely related to education through the institutional network 

of academia. Retail, on the other hand, is an important cash generator for the industry, 

delivering products and services to end users.  

 

The ICT sector can be divided into two major sections according to the nature of the 

outputs: manufacturing and services. The OECD definition states that, in 

manufacturing, the products of the industry “must be intended to fulfil the function of 
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information processing and communication including transmission and display; must 

use electronic processing to detect, measure and/or record physical phenomena or 

control a physical process” (OECD 2003, p. 1). For services, the output of the industry 

“must be intended to enable the function of information processing and communication 

by electronic means” (OECD 2003, p. 1). 

 

Figure 2.1: Overlap between the information technology, telecommunications and information 
content activities of firms 

 
Source: OECD (2005b, p. 99) 

 

The ISIC classification (UN 1990) harmonises with the European Commission (EC 

2004) classification and the ICT sector is similarly defined. The Australian 

classification ANZSIC and the Hungarian classification TEÁOR 20033  can also be 

harmonised with ISIC rev 3.1. Appendix 1 contains the standard industrial 

classifications of the ICT and related industries. 

 

2.2.2 Value Chain in the ICT Industry 

 

The value chain in the ICT sector is mapped using Porter’s (1985) idea of the industrial 

value chain. The value chain of the suppliers is followed by the producers’, the 

channels’ and the buyers’ value chains sequentially. (See the composite model of the 

industrial value chain in ICT in Figure 2.2.) 

 
                                                 
3 Following the EU classification system: NACE rev 1. 
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Figure 2.2: ICT industrial value chain model 
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Source: based on Clarke (1994), Porter (1985) and Xavier (2000) 

 

In the value chain of the ICT sector, the suppliers and the producers are located in the 

manufacturing segment (ISIC rev 3.1. 30, 32, 33); the service providers’ segment is 

responsible for the different telecommunication services4 (ISIC 6420), rental services5 

(ISIC 7123) and all other computer related activities6 (ISIC 72); the dealers’ segment is 

responsible for the channels.7 The buyers (on the lower end of the industrial value 

chain) are both households and industrial purchasers, and are equally important with 

regard to their consumption. 

 

2.2.3 Global Position of the ICT Industry 

 

The ICT sector is vibrant, with private firms investing, creating jobs, increasing their 

competitiveness and promoting growth (World Bank 2006). For example in the EU-25 

countries an average gross profit rate of around 22-28% could be expected from 

                                                 
4 ISIC rev 3.1 / NACE rev 1, category 6420 
5 ISIC rev 3.1 / NACE rev 1, category 7123 
6 ISIC rev 3.1 / NACE rev 1, division 72 
7 ISIC rev 3.1 / NACE rev 1, wholesale: ISIC 5151, 5152, retail: ISIC 5211, 5219, 5239, 5251 
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companies operating in postal and telecommunication services;8 3-10% from companies 

manufacturing communication equipment;9 4-8% from companies manufacturing office 

and computer equipment 10  and 12-16% from companies involved in computer and 

related activities,11 according to the Eurostat (2007). These rates can be considered high 

in comparison with traditional industries and services (Eurostat 2007).  

 

Information has been recognised as a production factor just like labour or capital, and 

with globalisation the information intensity of production has increased. This 

phenomenon has combined with a huge leap in technology and ICT has became critical 

to competitiveness and economic growth (World Bank 2006). A broad description of 

the ICT sectors of Australia and Hungary are provided in the following chapters with, 

particular focus on SMEs. 

 

2.3 SMEs in the Australian ICT sector 

 

This section provides a summary of the Australian economy, with a particular focus on 

the ICT sector and SMEs. Information is extracted from the OECD (2010b) on-line 

database, and publications of the World Bank, the World Information Technology and 

Services Alliance (WITSA), the Australian Bureau of Statistics (ABS) and the 

Australian Computer Society (ACS). 

 

2.3.1 Australian Macroeconomic Features 

 

This section reviews general macro-economic indicators of the Australian economy and 

highlights particular features, especially for the ICT sector, providing a comparative 

basis for the study assessing the business environment for SMEs in the ICT sector. 

 

Australia was the 19th largest economy in the World in 2009 in terms of total Gross 

Domestic Product (GDP), calculated using purchasing power parity (CIA 2010). The 

per capita GDP in US dollars calculated by the OECD was US$38,600 in 2008 (OECD 

                                                 
8 ISIC rev 3.1 / NACE rev 1, division 64 
9 ISIC rev 3.1 / NACE rev 1, division 30 
10 ISIC rev 3.1 / NACE rev 1, division 32 
11 ISIC rev 3.1 / NACE rev 1, division 72 
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2010b) and A$51,253 calculated by ABS (2010a). Australia is in the group of high-

income countries (World Bank 2006). In the financial year 2007-2008, approximately 

2.5% of GDP was generated in the agricultural sector, 25% by industry and the 

remainder by various services. It is remarkable that communication services alone 

generated about 2.5% of the total GDP (ABS 2010a).  

 

Compared to other developed economies, Australian GDP has grown relatively quickly. 

In the decade between 1997 and 2007, the average annual GDP growth rate was 

approximately 3.5%, with Queensland, Western Australia and the Northern Territory 

displaying growth above the average level (ABS 2010a).  

 

Australia has been experiencing a relatively rapid population growth. Since 2005, the 

population growth rate (including immigration) was above 1.6% annual average, with 

the total population reaching 21 million by 2008. The population growth was 

particularly outstanding in Queensland, Western Australia and the Northern Territory 

(ABS 2010a) and coincides with the territorial distribution of above-average GDP 

growth. 

 

The Global Financial Crisis has hit the country’s economy, with the growth rate of real 

GDP decreasing from 3.68% in 2007 to 2.28% in 2008, and to approximately 1% in 

2009 (ABS 2010a; OECD 2010b).  

 

Foreign trade is becoming an increasingly important element of the Australian 

economy. The current account has been in a steady deficit between 2000 and 2008, 

moving between -6% and -3.6% (OECD 2010b), to -3.2% in 2009 (ABS 2010a). The 

unemployment rate has been floating at around 5% between 2004 and 2009 (ABS 

2010a). In comparison with other OECD (2010a) countries, the Australian economy has 

suffered less from the global recession and growth is projected to pick up again in the 

next few years. 
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2.3.2 ICT Sector-Specific Indicators 

 

The ACS (2009) emphasises, in the definition of the ICT industry, that it is important to 

include not only companies directly producing ICT goods or providing services, but 

also ICT elements of other industries. Appendix 1 contains a detailed list of 

classifications of the ICT industry, using the ISIC industry codes published by the 

OECD harmonised with the ANZISC Australian and TEÁOR Hungarian industry 

classifications. Generally, five areas of activity can be identified: consulting, 

distribution, hardware, software and telecommunications (ACS 2008).  

 

Table 2.1: Information on the Australian ICT sector 
Government attitude 2000 2002 2004 2006 2007-2008 

E-government readiness (scale 
0-1, 0: low, 1: high) 

  0.83   

Government prioritisation of 
ICT (scale 1–7, 7: high) 

  4.9   

Economic background      
ICT expenditure (% of GDP) 6.8% 6.74% 6.58% 6.62%* 6.6% 
Telecommunications / total ICT 
expenditure 

51.8% 50.03% 49.41% 47.21% 45%** 

ICT goods foreign trade balance 
/ total ICT expenditure 

-17% -15% -12% -11% -11% 

Total telecommunications 
revenue (% of GDP) 

3.6%  3.5%  3.5%** 

Status of main fixed-line 
operator 

mixed  mixed  mixed 

Level of competition: 
international long distance 

C  C  Competitive 

Level of competition: mobile C  C  Competitive 
Level of competition: Internet 
service provider 

C  C  Competitive 

Data compiled from World Bank (2006, 2009), WITSA (2004, 2006), ABS  
(2001a, 2003, 2005, 2007b) and ACS (2009) with using own calculations. 

* ICT expenditure as a percentage of GDP is calculated based on  
WITSA (2004, 2006); the actual contribution of the ICT  
sector to GDP was 4.9% in 2006 based on ACS (2009). 

** Based on WITSA (2004, 2006) projection. 
 

The economic background of the ICT sector is strong in Australia. In the financial year 

2002-2003, Australia’s ICT market was the 13th largest in the world (ABS 2006b). 

Table 2.1 shows some details of the Australian ICT sector compiled from various 

sources. According to WITSA (2004, 2006), Australia scored highly on both e-

government indicators and government prioritisation on ICT. 
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Figures also show that about half of ICT-related expenditure in Australia is on 

telecommunications, and that there is a large, but decreasing, trade deficit in the foreign 

trade of ICT goods. In 2004 the ICT sector contributed just over 0.6% to annual GDP 

growth in Australia. During 2002-03 domestic production of ICT was worth 

approximately 4.6% of the Australian GDP (AIIA 2006a; DCITA 2006). ICT 

expenditure constantly provides over 6% of GDP, and added approximately 4.9% to 

GDP in 2006 (ACS 2008, 2009). According to the OECD (2010b) on-line database in 

2006, ICT’s share of total manufacturing was 2.8%, and its share of total services was 

8%, supporting the ICT industry-wide value added figures. 

 

Approximately 370,000 people were employed in ICT-related positions across the 

economy in August 2006 (DCITA 2006), which was approximately 3.7% of the labour 

force in Australia. The ACS (2008) reports the number of ICT employees to be 514,000, 

with 268,000 of them actually working for companies in the ICT industry in January 

2008. Based on these employment figures, the ICT industry demonstrates high labour 

productivity in Australia. 

 

2.3.3 ICT Companies in Australia 

 

According to the ABS (2006b) nomenclature, businesses are segmented as ICT 

specialist and ICT general companies. ICT specialist businesses are defined as 

businesses which derive 50% or more of their total income from ICT goods or services, 

or are active in one of the special ICT industries.12 This division is also followed in the 

analysis of the manufacturing and the dealer sectors. However, in the service provision 

sector (telecommunications, computer related services) according to survey data, all 

businesses are placed under the heading of specialist (ABS 2000, 2002, 2004, 2006b). 

The following sections review the main indicators for the ICT manufacturing, services, 

wholesale and retail sectors. 

 

                                                 
12 ANZSIC 2842, 4613, 7120, 7831, 7832, 7833, 7834; further information may be found in Appendix 1. 
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Manufacturing 
 

Manufacturing enterprises make up a declining proportion of companies in the ICT 

sector in Australia (ABS 1997, 2000, 2002, 2004; McLennan 1995). While the 

proportion of companies in computer services within the ICT sector gradually increased 

to around 75% by the Millennium, the proportion of ICT manufacturing firms decreased 

to below 20%. Manufacturing companies are, on average, larger than the run of ICT 

companies. The overall operating profit margin for ICT specialist businesses was 9.7% 

in 2004–05. However, manufacturing only achieved a profit margin of approximately 

7.5% (ABS 2006b). 

 

During the examined period (2002-2003), a trend toward specialisation could be seen 

resulting in the proportion of specialist ICT producers exceeding that of non-specialists. 

According to the latest ABS data for the financial year 2002–03, over 80% of 

manufacturing companies were specialists, responsible for over 60% of ICT 

manufacturing sector employment (ABS 2004, 2006b). 

 

Services 
 

Service provision has become the booming segment of the Australian ICT industry. The 

category contains the telecommunications and computer service segments of the ICT 

industry. The majority of ICT companies are in service provision, and most of them are 

in the computer services sector according to the ABS (1997, 2000, 2002, 2004). 

Comparing the proportion of companies in the computer services sector (75%) to their 

share of the employment within the ICT industry (46%), it can be demonstrated that on 

average computer service companies are smaller than firms in the manufacturing sector 

(ABS 2006b). On the other hand, telecommunications companies tend to be larger. 

Approximately 3-4% of the companies in the ICT industry are active in 

telecommunications and they employed approximately 30% of ICT specialist 

companies’ employees.  
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Wholesale and retail 
 

It is relatively difficult to analyse the dealers in ICT based on secondary data, as only 

the wholesale sector is distinguished as part of the ICT industry.13 In ICT wholesale 

companies are either considered specialist or non-specialist, in accordance with the 

industrial classifications. Specialisation – as in manufacturing – seems to be a trend, 

though does not show to be strong. There seems to be no significant difference between 

the distribution of the number and the employment of ICT wholesale companies (ABS 

2004, 2006b). The proportion of wholesale companies in ICT fell significantly during 

the founding boom in computer services throughout the last decade, and stabilised at 

around 17-19% (ABS 1997, 2000, 2002, 2004). 

 

ICT wholesale companies are also larger than the average ICT enterprise. Their share of 

employment exceeds the proportion of the number of companies in the sector. The 

lower profit margin, however, indicates the strong bargaining power of both the 

suppliers and the buyers, and a high level of competition (ABS 2006b). 

 

2.3.4 SMEs in Australia 

 

There were 2,011,770 actively trading businesses in Australia in June 2007 and their 

distribution across states was similar to the distribution of population. Of these 

businesses, 32% were companies, 19% sole proprietors, 19% partnerships and 18% 

trusts (and other legal forms). A total of 42% of these were employing businesses, less 

than 1% of which employed 200 or more, 9% employed 20-199, 90% under 20 people 

and 30% fewer than five people (ABS 2007a). This demographic structure indicates the 

importance of small businesses in the Australian economy. 

 

In Australia the ABS defines an SME in terms of employee numbers (Trewin 2002). 

The categories of businesses defined are: 1-4 employees are described as micro, 5-19 

employees as small, 20-200 employees as medium and over 200 employees as large 

(Trewin 2005). In June 2006, there were 1,646,344 small business operators (micro and 

small businesses) in Australia (ABS 2008), indicating that over 80% of the businesses 

                                                 
13 According to Australian as well as OECD and EU methodological papers. 



Chapter 2: Country and Industry Background 

16 

fall under the small business category. As of June 2007, the number of small and 

medium sized businesses reached almost 2 million, employing approximately 46% of 

Australian employees and generating 42% of GDP (ABS 2010b). These figures 

emphasise the importance of the Australian SME sector in terms of its contribution to 

employment as well as value added. 

 

2.3.5 SMEs in the Australian ICT Sector 

 

Statistical figures show that SMEs account for 41.4% of employment and 27.5% of total 

income in the Australian ICT sector (ABS 2006b). Only 0.1% of ICT companies can be 

considered to be large. On the other hand, 71.8% of the firms seemed to have no 

employees at all. In June 2005, SMEs provided 28.67% of employment, 21.15% of total 

income, 10.02% of operating profit before tax and 16.93% of value added (ABS 2006a). 

Even though the proportion of SMEs in terms of income and value added has been 

increasing between 2002 and 2006, a strong concentration remains in the 

communications sector.  

 

In 2007, the ABS estimated the number of ICT businesses to be 30,313, comprising 3% 

manufacturing, 13% wholesale trade, 9% information media and telecommunications, 

6% repair and maintenance and 69% other services. This distribution shows the 

overwhelming majority of service-orientated businesses in the ICT sector. 

Approximately 39% of these enterprises were located in New South Wales, 28% in 

Victoria, 15% in Queensland, 8% in Western Australia, 4.5% in South Australia, 3.5% 

in Australian Capital Territory, 1.5% in Tasmania and 0.5% in Northern Territory. 

There is a clear concentration of ICT businesses in NSW and VIC, especially if ACT is 

counted together with NSW due to its proximity (ACS 2009).  

 

The Australian Government (2005b) launched a public discussion 14  about the 

possibilities of extending the involvement of SMEs in ICT servicing and production. 

One outcome of these discussions was a brochure for SME development the in ICT 

sector15 (Australian Government 2005a). Recommendations made in this publication 

                                                 
14 The ICT SME Joint Industry Government Working Party. 
15 Australian Government Support for ICT SMEs 
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included creating new ICT ideas and products; developing the ICT business; getting 

advice and capital; selling ICT to Government and exporting ICT.  

 

Public policies in support of SMEs in the ICT sector are distributed amongst several 

public bodies. The Australian Government’s Business Entry Point (www.bep.gov.au) 

provides a unified portal through which to access support policies and government 

programs. Three types of assistance are provided for small businesses: grants, advice, 

support, and personal counselling services (Australian Government 2010a). The 

Department of Communications, Information Technology and the Arts coordinates 

support for SMEs in the ICT sector (Australian Government 2010b). The Australian 

Government dedicated a $3 billion package in the ‘Backing Australia’s Ability’ 

programme (Australian Government 2001) and similar initiatives have been made 

available to support growth in the ICT sector, particularly that of SMEs (Australian 

Government 2005b). Supporting Australian SMEs in the ICT sector is a well established 

government policy and has prescribed favourable parameters for SMEs to win 

government procurement contracts since 2008 (Australian Government 2008). The 

government is currently advertising a $3 billion dollar program for broadband 

development over the next three years. 

 

Industry representation is strong through peak industrial organisations such as the 

Australian Information Industry Association (AIIA, www.aiia.com.au) and the ACS 

(www.acs.org.au) which publish information regularly on the industry, providing a 

forum for cooperation, as well as supportive information and representing their 

members to the government (ACS 2008, 2009; AIIA 2006a, b). 

 

2.4 SMEs in the Hungarian ICT Sector 

 

This section provides a summary of the Hungarian economy, with particular focus on 

the ICT sector and SMEs. Basic information has been extracted from the databases of 

the Hungarian Central Statistical Office, and is supplemented by information mainly 

from the OECD (2010b) on-line database and studies published by the GKI Economic 

Research Company and the Hungarian Government, to ensure comparability with 

Australian data. 
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2.4.1 The Hungarian Macroeconomic Features 

 

Hungary was the 54th largest economy in the World in 2009 in terms of total GDP 

calculated using purchasing power parity (CIA 2010). The per capita GDP in USD 

calculated by the OECD was US$19,700 in 2008 (OECD 2010b) and HUF 2,644,000 

calculated16 by the Hungarian Central Statistical Office, which calculated on purchasing 

power parity is approximately 63% of the European Union (EU) 27-country average 

(KSH 2010a). Hungary is also in the group of high-income countries (World Bank 

2006), but its transitional past (Gros & Steinherr 2004) and path since 1989 is notable 

when assessing its economic indicators (Kornai 2006; KSH 2010c). The transitional 

path involved a massive drop in GDP, from which the country only recovered by 1999 

(KSH 2010c). Approximately 3% of GDP was generated by the agricultural sector, 30% 

by industry and the remainder by various services in 2009, which reflects a massive 

change from 1989 when the approximate shares of GDP were: 15.5% agriculture, 44% 

industry and 40.5% services. In 2009, the manufacture of electronic equipment provided 

approximately 6% (4.5% ICT equipment, 1.5% other electronic equipment), while 

transportation and telecommunications generated approximately 8% of GDP (KSH 

2010c). It is remarkable that due to the Global Financial Crisis, Hungarian industrial 

output has significantly decreased in 2009, by approximately 16% compared to the 

previous year.  

 

Compared to other transitional economies, Hungarian GDP has not grown rapidly 

(Kornai 2006). In the decade between 1997 and 2007, the average annual GDP growth 

rate was approximately 4% (KSH 2010c). In 2008 there was almost no economic 

growth in Hungary due to the problems of the global economy, and in 2009 the 

economy contracted by approximately 6.3% (KSH 2010d).  

 

The contraction of the economy was a result of the impact of the Global financial Crisis, 

and was reflected in the foreign trade balance as well as the change in industrial output. 

The balance of payments has been fluctuating around -7% (in proportion of the GDP) in 

Hungary since 2000 (OECD 2010b). In 2009 partially due to a strong drop in the 

                                                 
16 This equals approximately A$16,500 at an average exchange rate of 150 HUF/AUD for 2008. 
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expansion of imports while exports still slightly increased (GKI 2009), the balance 

increased into the positive domain for the first time since 1992. On the other hand, 

unemployment, which dropped to around 5% by 2000 steadily increased to around 8% 

between 2004 and 2007, and increased to almost 10% in 2009. Unemployment has 

traditionally been below the average rate in the Central and Transdanubian regions, 

which can also be explained by the better economic performance of these regions, 

especially the capital Budapest, as reflected in higher GDP levels (KSH 2010d).  

 

Hungarian population-dynamics have shown a steady and slight decrease of the 

population to around 10 million in 2010. The population is concentrated in the Central 

Hungarian Region (and the capital). Some 30% of the population generates almost 50% 

of the GDP in this region. The rest of the regions hold between 9 and 15% of the 

population, and provide 7-9% of the GDP (KSH 2010c). This regional population and 

GDP distribution demonstrates the geographically centralised nature of the Hungarian 

economy. 

 

2.4.2 The Hungarian ICT sector specific indicators 

 

Appendix 1 contains a detailed list of the classification of the ICT industry using the 

ISIC industry codes published by the OECD, harmonised with the ANZISC Australian 

and TEÁOR Hungarian industry classifications. A new industrial classification system 

was introduced in Hungary in 2008, in order to identify the ICT industry more clearly 

(KSH 2010b). The three areas of the ICT industry, manufacturing, telecommunication 

and services, are represented in the Hungarian classification system as well. ICT 

manufacturing has been clearly separated from other electronic equipment 

manufacturing in the new classification system.  

 

The economic background of the ICT manufacturing and telecommunications sectors is 

strong in Hungary. In 2008, while Hungarian exports amounted to approximately 0.8% 

of global exports, the country achieved a 1.4% share in the ICT equipment export 

market globally, demonstrating the relative importance of ICT manufacturing in the 

Hungarian economy (GKI 2009). In 2006, Hungarian ICT expenditure was around 8% 
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of GDP (World Bank 2006), demonstrating the domestic importance of the industry as 

well. 

 

According to the investigation conducted by WITSA (2004, 2006), just like Australia, 

Hungary scored highly on both e-government indicators and government prioritisation 

on ICT (see Table 2.2).  

 

Table 2.2: Some details of the Hungarian ICT sector 
Government attitude 2000 2002 2004 2006 2007-2008 

E-government availability 
(scale 1–7, 7: high) 

    4.6 

Government prioritisation of 
ICT (scale 1–7, 7: high) 

  4.4   

Economic background      
ICT expenditure (% of GDP) 7.34% 6.15% 6.01% 5.74%* 5.8%* 
ICT equipment export (% of 
GDP) 

5.89% - 9.36% 9.93% 12.45% 

Telecommunications / total ICT 
expenditure 

62.87% 61.37% 62.03% 63.02% 62.5%* 

Total telecommunications 
revenue (% GDP) 

4.61% 3.77% 3.73% 3.61% 3.63% 

Status of main fixed-line 
operator 

private  private  private 

Level of competition: 
international long distance 

M+  C  Competitive 

Level of competition: mobile P+  P  Competitive 
Level of competition: Internet 
service provider 

C+  C  Competitive 

Data compiled from World Bank (2006, 2009), WITSA (2004, 2006), 
and GKI (2009) with using own calculations. 
* Based on WITSA (2004, 2006) projections. 

+ M = Monopoly, P = partial competition, C = competitive market. 

 

Figures also show that over 60% of ICT related expenditure in Hungary is on 

telecommunications, and there is a large and continually increasing ICT equipment 

export sector. According to the OECD (2010b) on-line database in 2006, ICT’s share of 

total manufacturing was 12.6%, and its share of total services was 10.1%. Considering 

the magnitude of the contribution of industry and services to GDP, it can be estimated 

that the ICT industry contributed approximately 10% to Hungary’s GDP. 
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The Hungarian ICT manufacturing industry employed approximately 84,100 staff and 

the information and communication services sector approximately 96,600 personnel in 

2008. These numbers dropped to 75,400 and 91,800 respectively in 2009 totalling 

167,200 employees which is approximately 6.8% of the total employment (KSH 2010e) 

in Hungary. The Hungarian ICT industry shows above average labour productivity as 

indicated by the proportion of people in employment compared to its contribution to 

GDP, further underlining the importance of the industry to the Hungarian economy. 

 

2.4.3 ICT Companies in Hungary 

 

In 2008, there were 1,561,446 registered businesses in Hungary, but only 701,309 of 

these were actually operating. One million of the registered businesses were sole 

proprietors (KSH 2010e). This is a unique feature of the Hungarian institutional system 

shadowing the transition into a market economy. In future, wherever possible, only 

figures regarding registered and operating businesses will be observed, but their 

identification from the total population is not always possible, especially in the case of 

retrospective aggregate data. An individual query on the databases of the Hungarian 

Central Statistical Office in 2008 has shown that the number of registered and operating 

ICT companies in Hungary in 2006 was approximately 41,710.  

 

Manufacturing 
 

Aggregate data is available for the number of electronic equipment manufacturing 

businesses, which include ICT manufacturing in the Hungarian statistical nomenclature. 

In 2008 the number of registered and operating businesses in ICT manufacturing was 

3,387 in the appropriate sub-categories listed in Appendix 1 (KSH 2010e). 

 

Services 
 

ICT services are found in several sub-groups, according to the Hungarian statistical 

nomenclature. Telecommunication, consultancy services, research and development, 

repair, rental and explicitly ICT services are included in this category. ‘Communication 
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services’ were provided by 1,036 companies, while 116 companies were actively 

involved in ICT equipment rental and 24,424 companies were providing computer 

related services (including consultancy, repairs, database activities, etc.) It is difficult to 

isolate the businesses involved in ICT research from all engineering firms involved in 

consulting and research and development. Altogether, there were 3,320 businesses 

registered in research and development and 24,535 in various engineering consultancy 

and design services. The contribution of ICT to GDP can be estimated at around 10% 

(as shown earlier) so it can be assumed that there are approximately 2,450 businesses 

involved in ICT research, development and engineering consultancy and design (KSH 

2010e). Altogether the number of businesses active in the ICT services sector in 

Hungary in 2008 can be estimated at around 28,360. 

 

Wholesale and retail 
 

‘Electronic and computing equipment wholesale’ is a sub-category of ‘machinery and 

equipment wholesale’ and ‘office equipment wholesale.’ In total there were 1,665 

registered and operating companies in the sub-sectors connected to the ICT industry in 

2008. Electronic household and entertainment equipment retail amounted to 1,846 

companies. Mixed and non-specialised machinery retail constituted 827 of registered 

and operating businesses (KSH 2010e). Using the 10% estimation of the industry’s 

contribution to GDP on non-specialised retail, ICT retail can be estimated at around 

1,950 companies. Altogether, the number of registered and operating businesses in ICT 

wholesale and retail can be estimated at around 3,600 in 2008 in Hungary. 

 

2.4.4 SMEs in Hungary 

 

According to the classification system of the EU (EC 2008), micro, small, medium and 

large companies are defined in four dimensions. Since its accession to the EU in 2004, 

the Hungarian statistical nomenclature has also adopted the EU system of classification. 

The four dimensions include employee number, annual turnover, total assets and 

independence.  
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In 2008, there were over 700,000 actively trading businesses registered in Hungary. A 

total of 666,353 of these were employing fewer than 10 people (and thus can be 

considered small or micro) and 34,083 between 10 and 250 people (and can be 

considered medium sized.) Only 954 companies with more than 250 employees were 

registered (KSH 2010e). Some 99.1% of businesses were small or micro businesses 

providing 54.7% of employment and generating 32.1% of GDP, while 0.7% were 

medium sized businesses employing 16.2% of personnel and contributing 18.1% to 

GDP. Altogether, 99.8% of businesses employed 71% of the workforce and generated 

50.2% of GDP in 2008. In comparison with the EU average, the size distribution of 

businesses in Hungary is skewed towards the smaller cohort (KSH 2009). 

Approximately 40% of SMEs are located in the Central Hungarian region, with more 

than 25% located in Budapest, and all other regions each host approximately 10% of 

SMEs. The Great Plains regions host somewhat more, the Northern Hungarian and 

Southern Transdanubian regions proportionately slightly less. The highest concentration 

of large companies is in Budapest and the Western Transdanubian region, a fact which 

is also reflected in the higher GDP levels of these regions. One third of large companies 

are located in the Capital. 

 

2.4.5 SMEs in the Hungarian ICT sector 

 

The manufacturing segment of the ICT sector is somewhat more concentrated in terms 

of company size. Approximately 98.5% businesses are small or medium sized, as 

compared with the average of 99.8%. Retail, wholesale and services categories contain 

relatively more SMEs (99.9% of companies are from this size category). Approximately 

34% of SMEs in ICT manufacturing, 29% in telecommunications, 28% in wholesale 

and retail, and 40% in the services segment are located in Budapest (KSH 2010e).  

 

The dominant employers in the ICT manufacturing sector are large companies. Only 

about 25% of employment originated from SMEs in 2007. The telecommunication 

sector was also dominated by large players. In 2007 approximately 30% of 

telecommunications sector personnel were employed by SMEs. The ICT services sector 

displayed a very high ratio of employment by SMEs, approximately 82% of workers 

were employed in businesses of that size. Specific employment statistics were 
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unfortunately not available for the wholesale, retail and consulting segments. However 

in general, they are heavily dominated by SMEs with over 70% of personnel in these 

sectors employed by SMEs (KSH 2010e). 

 

In terms of total revenues, the ICT manufacturing sector is even more polarised. Less 

than 10% of the total revenues were realised by SMEs in 2007. This figure was only 

slightly above 20% for SMEs in the telecommunications segment for 2007. On the other 

hand in ICT services, SMEs generated almost 90% of sales in 2007 (KSH 2010e). 

 

Hungary, as a member of the EU, participates in a seven year planning cycle. The 

current national development plan is in effect between 2007 and 2013, providing the 

economic policy framework for SME development in Hungary (GKM 2007). 

 

This framework identifies five EU conform sources for the support of SMEs in 

Hungary: Competitiveness, Human Resources, Environment and Infrastructure 

Development, Agriculture and Rural Development and Regional Development 

Operational Programs. SMEs received approximately 50% of funding from these 

programmes between 2004 and 2007, to a total value of 192.5 billion17 HUF. For the 

second National Development Plan, a sum of 2,945 billion HUF has been prescribed for 

the purpose of SME development. About 30% of this funding is dedicated to improving 

the regulatory and government administrative environment, 50% to support financing 

for actual businesses and 20% to increase business and entrepreneurial knowledge and 

skills (GKM 2007). 

 

As the National Development Plan for 2007-2013 prescribes, policies are put in place to 

enhance the adaptation of ICT technologies and infrastructure development. This 

involves increasing the accessibility of public services via the internet, and also 

increasing internet access for the population. Particular emphasis is placed on 

improving research capacities and academia-industry cooperation in ICT. A particular 

objective of the plan is to support the improvement of SME productivity through 

                                                 
17 Approximately $A1.28 billion at an exchange rate of 150 HUF/AUD – the average exchange rate for 
the 2004-2008 period based on the exchange rate on-line database of the Hungarian National Bank (MNB 
2009). 
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applied ICT. This support is realised as part of the complex enterprise development 

projects (Hungarian Government 2007).  

 

NGOs are also present in the Hungarian ICT industry. The Hungarian Association of IT 

Businesses (www.ivsz.hu) provides representation, support and a forum for cooperation 

for operators in the industry. This organisation also advises government bodies of policy 

recommendations and provides decision support for policy formulation regarding the 

industry. Another public forum is the Hungarian Association of Economists 

(www.mkt.hu), which has an ICT division organising and coordinating professional 

events for participants in the ICT industry. While the Hungarian Association of IT 

Businesses is a representative forum for ICT firms, the ICT division of the Hungarian 

Association of Economists has both private professionals and businesses among its 

members, and primarily focuses its activities on representing the professional group. 

 

2.5 Summary 

 

The general economic figures indicate that the ICT sector is very important in both 

Australia and Hungary. Strong structural differences are shown to exist between the ICT 

sectors of both countries. While the Australian ICT sector is more focused on services, 

and imports a significant percentage of its equipment, in Hungary, the ICT 

manufacturing segment is relatively larger and produces for export. The Global 

Financial Crisis had a heavier impact on the Hungarian economy compared with 

Australia, and this especially impacted upon the manufacturing segment.  

 

In both countries, the ICT sector is a source of economic growth, and as SMEs are an 

integral part of both economies, studying the growth of these companies is highly 

relevant. While the Australian policy environment has a more refined focus on SMEs in 

the ICT sector, the Hungarian regulations aim at supporting the whole SME sector. The 

commitment towards developing the ICT sector is a priority for governments in both 

countries. 

 

This implies that these businesses probably have problems and difficulties of a different 

nature, which makes it challenging to develop a common theoretical framework for 
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setting up a model to explain their growth. The following section provides an overview 

of small firm growth from a theoretical perspective, looking for the foundations of firm 

growth from a broad theoretical perspective. 

 

 



 

27 

 

 

PART TWO 
 
 

LITERATURE REVIEW 
 

 

Chapter 3 Firm Growth  28 

Chapter 4 Firm Life-Cycle  57 

Chapter 5 Theoretical Model Building  86 

 

So I lived my life alone, without anyone that I could really talk to, 
until I had an accident with my plane in the Desert of Sahara, six 
years ago. Something was broken in my engine. And as I had with 
me neither a mechanic nor any passengers, I set myself to attempt 
the difficult repairs all alone. It was a question of life or death for 
me: I had scarcely enough drinking water to last a week. 
The first night, then, I went to sleep on the sand, a thousand miles 
from any human habitation. I was more isolated than a 
shipwrecked sailor on a raft in the middle of the ocean. Thus you 
can imagine my amazement, at sunrise, when I was awakened by 
an odd little voice. It said: 
‘If you please – draw me a sheep!’ 
‘What!’ 
‘Draw me a sheep!’… (de Saint-Exupéry 1974, p. 3-4.) 

 

 

The theoretical foundation for this research is established in Part Two. The literature on 

firm growth is reviewed in Chapter 3. Chapter 4 contains a review of the firm life-cycle 

theory. Chapter 5 discusses the resource-based theory to build up the conceptual model 

based on the literature review from the preceding chapters. A framework for explaining 

firm growth is introduced, building on three antecedents: abilities, opportunities and 

needs. Factors affecting firm growth are identified using the life-cycle theory and the 

resource-based firm theory with mediation by the firms’ plans for growth. Three 

research questions are identified, and hypotheses are developed and described in detail. 
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Chapter 3 
 

Firm Growth 
 

3.1 Introduction 

 

This chapter reviews the literature on firm growth. The chapter is divided into four 

sections. Section 3.2 reviews the relevant literature on firm growth and small and 

medium sized enterprises (SMEs), as well as the connections between firm growth, 

profitability, expansion plans and growth intentions, and section 3.3 discusses the 

measurement issues of firm growth. The final section concludes the findings of the 

chapter, addressing the key point of the findings and the major shortcomings of the 

theories reviewed. 

 

3.2 SMEs and Firm Growth 

 

The discussion of alternative theories of firm growth started in the 1950s by Edith 

Penrose (1995) publishing the first edition of her book titled The Theory of the Growth 

of the Firm. Prior paradigms emphasised the linear nature of firm growth, based on 

Gibrat’s (1931) Law – the law of proportionate effect – stating that firm growth is 

independent of firm size (Deakins & Freel 2006; O'Farrell & Hitchens 1988; Penrose 

1995; Reid 2007). This evolutionary theory originated in the evolutionary idea in 

biology (Darwin 1910), and was addressed by Penrose (1952). Nelson and Winter 

(1994) developed this theory further, and applied its conclusions on the macro 

(industry) level. Another biological analogy – population ecology – has also been 

applied to explain firm development (Kieser 1995). Life-cycle theories – which 

introduce non-linearity by conceptualising the path dependence of organisational 

development – have been introduced by Greiner (1972), Lippitt and Schmidt (1967) 

Mueller (1972) and Steinmetz (1969). Earlier elaborations of organisation development 

theories have been summarised by Aldrich (1999), and Davidsson et al. (2006) 

summarised the theoretical development and empirical validation efforts of SME 

growth theories. 
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The critical review by O’Farrell and Hitchens (1988), extended by McMahon (1998), 

identified three areas of SME growth concepts. (1) The static equilibrium theory falls 

under industrial economic theories (reaching back to classical economics, summarised 

by Penrose (1995). (2) The stochastic models of firm growth include many influential 

factors but indicate no dominant theory (O'Farrell & Hitchens 1988). These theories 

include competence-based, contractarian and evolutionary approaches (Hodgson 

1998b), as well as organisational development concepts (Aldrich 1999). (3) The 

strategic management theories fall under the resource-based firm theory approach 

(Barney 1986a, b).  

 

In the following subsections, some general and SME-specific firm growth theories are 

reviewed. 

 

3.2.1 A Review of Firm Growth Theories 

 

The different approaches to firm growth originate in several theories describing the firm 

itself. To discuss firm growth, the definition of a firm needs to be provided. The firm as 

an industrial organisation can be defined by its economic function. A firm acquires and 

organises different resources, such as human factors, in order to supply goods and 

services to the market at a profit. It is a collection of resources bound within an 

administrative framework. In a private market economy the firm is a basic unit of 

organisation and production. However, no firm is a clear entity, as its borders shift with 

time. Thus, a firm is thus an administrative organisation whose legal framework may 

shift in time, and it is a collection of physical, intangible or human resources. However, 

firm survival in a given administrative form is not only determined by financial success, 

but is more influenced by the legal environment (Penrose 1995). 

 

Penrose (1995) states that firm size is the result of firm growth over time. Firm growth 

can be defined as the change of firm size over time. Coulter (2002) defines growth as 

the increase in the amount of output or level of activities performed in the company. 

This definition is supported by Bjerke (2007). Coulter (2002) also considers qualitative 

change in the activities as growth. To narrow the scope of the definition, Bjerke (2007) 
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points out the importance of distinguishing between growth, expansion and ‘gazelles’ 

and defines the three categories as follows. 

 

Firm growth happens when there is a significant increase in sales, revenues or the 

number of employees. Expansion is the ‘controlled’ increase in firm size and market 

share after the event of growth. Bridge, O'Neill and Cromie (2003) refer to an 

unpublished report by David Birch when they define ‘gazelles’ as new businesses with a 

very high share of new job creation. Birch (1987) shows that SMEs provide the majority 

of (new) jobs in the US. 

 

Goals or motivations of firms involve profit (clear guidance for investment decisions) 

and growth (which can turn into profit in the long term). Growth is influenced by 

productive opportunity and entrepreneurial activity. Entrepreneurial activity can be 

divided into two distinct categories according to motivation: profit and empire building 

(Penrose 1995). 

 

A taxonomy of firm growth theories 
 

According to neoclassical economic theory, the optimal firm size is at the minimum 

point of the average cost curve, which in the long run provides optimal profitability as 

well (Deakins & Freel 2006).  

 

Firm growth theories based on probability and stochastic statistical models are referred 

to as ‘Chance Models’ by Deakins and Freel (2006). These models are based on 

Gibrat’s Law of Proportionate Effect (Gibrat 1931). Gibrat suggested that there are 

many causes of change in firm size, but according to Deakins and Freel (2006) none of 

these causes are of major significance and their influence does not depend on firm size. 

So, “the probability of a given proportionate change in size during a specified period is 

the same for all firms in a given industry – regardless of size” (Mansfield 1962, p. 

1031). The study by Westhead and Birley (1995) of the employment growth of firms in 

Great Britain illustrated this principle, showing that only a very few factors had a 

significant influence on the growth rates.  
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Organisational development models of firm growth can be grouped, according to 

Aldrich (1999), who identifies evolutionary theory as one of the organisational 

development models. The growth of the firm is an evolutionary process, which is based 

on the accumulation of “collective knowledge in the context of a purposive firm” 

(Penrose 1995, p. xiii). Life-cycle and stage models of growth originate in the 

evolutionary development theory introduced by Penrose (1952).  

 

Firm development can be defined from two different angles: (i) as an increase in size 

and other quantifiable measures, or (ii) a process of changes and improvement. Firm 

expansion can be organic or occur through acquisitions. Organic expansion means 

extending the firm’s operations by gradually broadening its structure and set of 

activities, while expansion by acquisition means drawing in resources in the form of 

pre-existing firms (Penrose 1995). McKelvie, Wilkund and Davidsson (2006) point out 

that entrepreneurial firms are more likely to achieve organic growth, whereas 

acquisition growth is supported by firm size, access to financial capital and managerial 

resources. 

 

Deakins and Freel (2006) identified a fourth group of firm growth models: the 

predictive models. According to the criticism of Storey (1994), stage models describe, 

rather than predict, firm growth.  

 

New venture growth relies on industry-specific resource requirements (Penrose 1995). 

Garnsey (2002) argues, however, that life-cycle related explanations of new firm growth 

are not supported by the results of sound investigation. She accepts though that there are 

three sequential steps in early firm growth. These are matching opportunities and 

resources, securing resources and setting up production, and sustaining production 

through the scope of activity.  

 

Limits to firm growth 
 

Several barriers can limit firm growth. External factors comprise the lack of resources 

(e.g., supply of capital, labour, appropriate management) and opportunities (for 

profitable investment). One of the simplest internal factors restricting growth is the lack 
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of intention to grow. This is often reflected in the lack of expansion plans or an 

expansion programme. The lack of knowledge accumulated in the firm can limit its 

growth as well. Ghoshal, Hahn and Moran (2002) point out that the practical limit to 

growth is the availability of resources for the firm. 

 

Deakins and Freel (2006) identify three groups of barriers based on a review of the 

literature: factors related to management and motivation; resources; and the 

marketplace.  

 

Table 3.1: A taxonomy of barriers to growth 
Personal factors Firm characteristics Environment 

Lack of intention to grow 
on the part of the 
entrepreneur 

Problems with 
organisational legitimacy 

Weakness of competitive 
position 

Risk avoidance Lack of internal 
coordination 

Weak bargaining position 

 Missing work routines and 
methods 

Lack of capital 
(investment) 

Source: taxonomy based on Bjerke (2007) 
 

Bjerke (2007) lists further factors presenting barriers to growth referring to literature 

(see Table 3.1). Many of these factors correspond with the influential factors of SME 

growth presented in the following section. 

 

The importance of SME research 
 

Penrose (1995) argues that large firms, unlike smaller companies, are capable of 

influencing their environments. This enables large firms to reach more favourable 

resource positions. However, SMEs still exist for several reasons. (1) Some activities 

are simply unsuited for large firms. (2) Larger firms in an industry might also have 

interest in keeping a minimum price level and small firms can exist under the “price 

umbrella” of these large firms. This phenomenon is called the competitive edge in the 

neoclassical economic theory (Kopányi 1999). (3) Easy entry conditions and high profit 

expectations might also be a reason for the existence of SMEs in an industry. (4) 

Finally, large firms might not want to eliminate their significantly smaller competitors, 

for a variety of reasons (Penrose 1995). 
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From a theoretical perspective, small businesses are the basic framework of innovation. 

A high proportion of innovative activities are carried out in small businesses (Storey 

1982). The elemental resource of entrepreneurial motivation introduced by Schumpeter 

(1934) is also considered a substantial factor of the development of SMEs. The 

importance of entrepreneurship in studying SME development is also highlighted by the 

investigations of Ács (1999; Ács, Carlsson & Karlsson 1999).  

 

Storey (1982) refers to a study made in 1975 on small firm definitions, which identified 

50 different statistical definitions in 75 different countries. As a conclusion to this vast 

variety of definitions, Neck (1977) suggests that definitions should be context-

dependent.  

 

From an operational point of view, Storey (1982) identifies the following general 

characteristics of small firms: (1) a small firm has a small share of the market; (2) it is 

managed by the owner; (3) it is independent in terms of ownership. Small firms usually 

produce a single or closely related product line, on single premises, operating generally 

locally. The statistical measures used for the identification of small businesses include 

the number of employees and turnover, but the unit of analysis also varied between the 

firm as legal entity or the establishment itself. 

 

The importance of SMEs derives from several different factors. Johann Heinrich von 

Thünen (1930) started the discussion on spatial economics (his ideas were published in 

1850). Location was seen as one of the most important production factors, as production 

and consumption are both separated in time and space. According to von Thünen 

(1930), an optimal spatial setup can be designed for the location of the production 

capacities considering transportation costs and the nature of the goods (or services). 

(Viereck (2006) gives a summary of von Thünen’s referenced work.) After the first oil 

crisis, local production gained a substantial cost advantage (Storey 1982). However, the 

growing market for services (the consumption of which is bound to their production) 

was also an advantage for SMEs that enabled them to enter new, local markets. 

Empirical results gathered by Storey (1982) show, that SMEs are responsible for a 

notable proportion of job creation through their growth.  
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The SME is a practical, as well as a theoretical, category in research. Practical 

definitions have been provided of the notions of improving survey results, data 

collection for statistical purposes and policy making. The following references are only 

a selection of the numerous statistical reports and manuals applied in Australia, Europe, 

Hungary and the Organisation of Economic Cooperation and Development (OECD) 

(EC 2003a, 2004; GKM 2005; Kállay et al. 2002; Liikanen 2003; Lukács 2005; OECD 

2005b; Román 2002; Trewin 2002, 2005). These definitions include staff headcount 

numbers, financial ceilings (turnover and assets) and company types (autonomous, 

partner or linked). The application of definitions is detailed in the dedicated sections 

describing the economic background of the research. 

 

SMEs are a suitable organisational framework for entrepreneurial activity. According to 

the stage models of development, the conception, start-up and growth stages of ventures 

happen in SME status (Churchill & Lewis 1983; Deakins & Freel 2006; Frederick, 

Kuratko & Hodgetts 2007). 

 

Firm growth theories and consideration of the importance of SMEs in the economy lead 

to the discussion of SME growth theories in the next section. SME specific growth 

theories are addressed with a broad perspective to leave room for a holistic assessment 

of factors influencing firm growth. 

 

3.2.2 SME Specific Firm Growth Theories 

 

SME growth literature discusses a broad range of theories. McMahon (1998) refers to 

the critical review by O’Farrell and Hitchens (1988) when describing three significantly 

different conceptual frameworks: classical economics, the stochastic approach and 

managerial theories. The theories applied in the conceptual model of this research are of 

a stochastic nature. This taxonomy strongly corresponds to that described in the firm 

growth subsection with reference to Deakins and Freel (2006).  

 

According to Gibrat’s Law of Proportionate Effect, the paradigms based on classical 

economic theory emphasised the linear nature of firm growth (Mansfield 1962) and that 

firm growth is independent of firm size (O'Farrell & Hitchens 1988; Penrose 1995; Reid 
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2007). Gibrat’s Law incorporates two effects: (1) firm growth rate of a given period is 

independent of firm size; and (2) the probability of a firm is an industry-specific 

phenomenon (Becchetti & Trovato 2002). They found, that most empirical analysis 

actually rejected the notion of the independence of growth from age and size. As a 

matter of fact, firm growth is negatively correlated with size and age. Becchetti and 

Trovarto (2002) also suggest that the size-age-growth relationship should be of greater 

relevance for theorists and policy makers. 

 

Stochastic and managerial theories postulate that growth originates from owner 

management in independent companies. Later findings conclude that SMEs tend to 

grow in an organic way, while large corporations grow through acquisitions (Davidsson 

et al. 2006). 

 

The three antecedents of firm growth 
 

Davidsson et al. (2006, p. 2) identified “three overarching antecedents of firm growth: 

ability, need and opportunity” (see Figure 3.1). The abilities to grow are generated by 

the accumulated knowledge and expertise during the life of the firm (firm life-cycle 

theories). The opportunities for growth are generated by the business environment 

(market demand, supply, resources). The need for growth is a factor representing the 

motivations of the owner-manager (and other people in such positions). (Davidsson et 

al. 2006; Lester et al. 2003; Miller & Friesen 1984) 

 

Figure 3.1: The three antecedents of firm growth 
 

 

Source: Davidsson et al. (2006) 
 

SME growth 

Needs 

Opportunities 

Abilities 
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These three areas of abilities, opportunities and needs influence owner-manages’ 18 

perceptions and actions and thus affect SME growth. Davidsson et al. (2006) also 

argues that growth influences managerial expectations, and so provides further 

influence on future firm growth. 

 

Needs for growth are reflected in the intentions and motivations of the owner/managers. 

The findings of Miller and Friesen (1984) regarding entrepreneurial orientation 

suggested that intention and motivations for growth are rooted in the attitudes of these 

owner-managers. Lester et al. (2003) used the framework created by Miller and Friesen 

(1984) and re-tested the hypotheses with positive results. The contents of the three 

groups of antecedents to SME growth (abilities, opportunities and needs, see Figure 3.1) 

can be interpreted in several ways. Originally Davidsson et al. (2006) applied these 

areas to identify effects of managerial perception on firm growth.  

 

The abilities for SME growth can be associated with the concepts and findings of the 

firm life-cycle theory (or stage model as referred to earlier). This connection is 

supported by organisational development theories (Aldrich 1999) and also implied by 

resource-based firm theories (Ghoshal et al. 2002). 

 

The opportunities antecedent is linked to demand in the market (Davidsson et al. 2006) 

and several other factors of the environment. Firm growth theories emphasise the 

importance of the external environment in the growth phenomenon (Davidsson et al. 

2006; Penrose 1995; Pitelis 2002). Resource-based firm theories connect internal factors 

– like management competence and competitive advantages – with firm growth (Barney 

1986a, b, 1991a, b, 1996). 

 

The group of needs for growth can be interpreted as the motivation behind the owner-

managers expanding their companies. This field is of a different nature from the prior 

two, as also pointed out by the grouping of Ghoshal et al. (2002). Pistrui (2003) has 

operationalised owner-managers’ growth intentions by examining their expansion plans. 

Empirical investigations have been conducted in Romania (Pistrui 2003; Pistrui, Welsch 

& Roberts 1997), Turkey (Kozan et al. 2006), the Philippines (Munoz, Liao & Welsch 

                                                 
18 Davidsson et al. (2006) originally used managerial perception as an influential factor on small firms’ 
growth, but for the sake of clarity, the term owner/manager is used. 
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2005), China (Welsch et al. 2003), Germany (Pistrui et al. 2000), the USA (Gundry & 

Welsch 2001) and Lebanon (Fahed-Sreih et al. 2007).  

 

Factors influencing SME growth 
 

Studies have been conducted analysing the factors influencing, as well as the process of, 

growth, the former seeking explanations as to ‘why’, and the latter regarding ‘how’ 

firms grow (Davidsson et al. 2006).  

 

In their study examining employment growth among new firms in Great Britain, 

Westhead and Birley (1995) tested a broad range of factors influencing firm growth. 

According to the literature reviewed by the authors, 88 variables have been found to 

influence employment growth. These variables come from seven groups: owner-

manager characteristics; nature of business; financial base; customers and suppliers; 

competitive structure; perception on the environment; and government or community 

support services. However, only a few variables have shown a significant level of 

correlation to employment growth rate. Furthermore, these factors had a different effect 

on firm growth in different industries. Thus, it can be concluded that an industry-

specific analysis is beneficial in terms of finding stronger affecting factors, and the 

choice of factors is crucial in terms of the success of the research undertaken with the 

objective of determining influential factors of firm growth. 

 

Factors largely contributing to firm growth – so-called success factors – include: the 

experience, industry and market-specific knowledge of the owner-manager; close 

customer relations and a commitment to quality; innovativeness and flexibility in terms 

of both technology and marketing; a primary focus on profit with good cost 

management; good employee management; and a growing market (Feindt, Jeffcoate & 

Chappell 2002). 

 

Perren (1999, p. 366) defined four groups of factors influencing the growth of micro-

enterprises, namely: “owner’s growth motivation, expertise in managing growth, 

resource access, demand.” These factors are similar to the categorisation arranged by 
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Feindt et al. (2002). Perren (2000) approved of these factors summarised in the 

conceptual framework shown in Figure 3.2. 

 

Figure 3.2: Micro-enterprise growth 

 
Source: Perren (2000, p. 61) 

 

Feindt et al. (2002) used the conceptual framework created by Perren (1999, 2000) to 

set up their conceptual framework of rapid growth SMEs in the e-commerce sector. It 

was found that progress in different development stages has different success factors. 

 

Firm growth may depend on firm size, age and finance or market power as well. 

Findings of a study conducted on Italian firms over a three year period in the 

manufacturing sector indicate that age influences the growth of firms in the smaller size 

section of the sample.  Firms with a higher availability of external finance grow more 

rapidly, especially in firms with fewer than 50 employees. Market power also 

accelerates growth rate (Becchetti & Trovato 2002).  
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Becchetti and Trovato (2002) suggest the use of a multivariate model where the 

dependent variable is change of growth and the independent variables represent factors 

which are expected to affect firm growth. Their model implied that firm growth 

measured by the number of employees depended on the industry type (classification) 

and characteristics (scale, specialised, traditional and high-tech industries), regional 

location inside the country, size in the previous period, age of the firm, ownership 

structure (share-holding of controlling owners), the presence of government subsidies, 

credit history (has the firm been refused crediting), amount of leverage and rents. Using 

this model, Gibrat’s Law was refused for small and medium sized firms.  

 

However, the research presented so far only used one possible way of measuring firm 

growth. As firm growth is a multidimensional phenomenon (Davidsson et al. 2006; 

Penrose 1995; Storey 1982), further studies need to be reviewed in this section 

discussing firm growth measurement. 

 

Reid (2007) conducted a study of 150 Scottish entrepreneurs to identify factors which 

facilitate the growth of their businesses. He found Gibrat’s Law irrelevant, as did 

Davidsson et al. (2006) in their research. The possible trade-off highlighted by 

Davidsson et al. (2006) between profit and growth may affect the reliability of profit as 

a measure of size for SMEs. Becchetti and Trovato (2002) argue that there is no such 

trade-off effect according to Gibrat’s Law, as it states that growth rate in an industry in 

a specific period is the same for any firm. As Gibrat’s Law was denied in SMEs by 

empirical research, a trade-off can actually be a reasonable supposition between SME 

profitability and growth.  

 

Szerb and Ulbert (2006) have empirically tested the influence of personal, business 

level and environmental factors using a quantitative methodology investigating 320 

SMEs in Hungary. Both personal and business factors included demographic and 

entrepreneurial/behavioural elements (see Figure 3.3). In their findings, the investigated 

factors only explained 15% of firm growth variance, using multiple regression analysis. 

The analysis pointed out, that firm size was positively related to firm growth, thus 

supporting Gibrat’s Law.  
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Figure 3.3: A conceptual model of firm growth in Hungary 

 

Source: Szerb and Ulbert (2006, p. 104.) 

 

Earlier profitability rate may in fact affect later growth (Fitzsimmons et al. 2005). There 

has been little consensus on this matter. MacMillan and Day (1987) argue that growth 

leads to higher profitability, while Hoy et al. (1992) suggest that the pursuit of growth 

will result in low profitability. Cowling (2004) investigated the relationship between 

growth and profitability and found little evidence of the growth versus profit trade-off. 

 

Fitzsimmons et al. (2005) found that firm growth pattern is dependent on industry, age 

and size, and that growth is not static in time. This conclusion is also supported by the 

findings of Delmar, Davidsson and Gartner (2003). Funding growth can come from 

retained earnings or external finance. So, there is an important relationship between 

growth and profitability (Fitzsimmons et al. 2005). According to Markman and Gartner 

(2002), growth is a precursor of profitability. 
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Table 3.2: A taxonomy of factors that may influence firm growth 
Personal factors Firm characteristics Environment 

Education level Location Regional characteristics 
Industry experience Firm age Industry structure 
Role models Business cycle stage Labour market legislation 
Management experience Firm size Industry growth rate 
Optimism  Taxes 
Networking   
Locus-of-control   
Manager’s age, sex etc.   
Risk taking   
Business education   

Source: Davidsson (2005, p. 37) 
 

Davidsson (2005) lists a broad range of factors when summarising possible influences 

on firm growth. Table 3.2 shows taxonomy of the factors of possible influences on firm 

growth sorted by the types of factors. This broad range of factors suggests that it is very 

difficult to test every relevant factor at the same time, and choices, exclusions, need to 

be made in an actual research framework design. 

 

SME growth research: scope and process 
 

As mentioned earlier, SME growth can be viewed as a process or a change of state in 

time. The units of analysis can also vary, depending on the purpose of the research and 

the methodologies used during the research. Research can capture firms as different 

entities, as suggested by (Davidsson et al. 2006): 

• A unit of business activity controlled by an individual or a group of individuals. 

• A unit of specific business activity. 

• A coherently controlled and administered decision-making unit. 

 

Regarding the process of growth, Massey et al. (2006) reviewed several pieces of 

literature and summarised the different types of growth processes of SMEs (Table 3.3). 

All of the researchers found some kind of limited growth scenario to be relevant, and a 

number even confirmed some non-growth scenarios are a consequence of the lack of 

intention to grow on the part of the owner-managers. Massey et al. (2006) also found 

that the growth process is different for every enterprise, though the intentions and 

attitudes of founders have been found crucial in determining their progression. 
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Table 3.3: Taxonomy of SME growth processes 
Authors Growth processes of SMEs 

O'Farrell and 
Hitchens 
(1988) 

1. Fast growers 
2. Satisfiers 
3. Growth attempted but failed 

Storey (1994) 1. Failures 
2. Trundlers (survive but no jobs created) 
3. Flyers 

Mariussen 
and 
Wheelock 
(1997) 

1. Growth rejecting 
2. Growth ambivalent 
3. Growth enthusiastic 
4. Non-employment growth 

McMahon 
(2001) 

1. Traditional or lifestyle business (minimal growth aspirations) 
2. Capped growth SMEs (moderate growth and development) 
3. Entrepreneurial SMEs (high growth development pathway) 

Bridge et al. 
(2003) 

1. Lifestyle 
2. Comfort zone 
3. Growth 

Massey et al. 
(2006) 

1. Maturity and decline 
2. On a growth curve 
3. Capped growth 

Source: Massey et al. (2006, pp. 1-2) 
 

In this research, the focus is placed on growth as change rather than on the process 

itself. However, the implications of previous research on the growth process will also be 

incorporated into the research design.  

 

The relationship between entrepreneurship and firm growth 
 

Storey (1982) associated high firm growth with a high level of entrepreneurship. It is 

suggested that a high level of entrepreneurship can also be measured by macro level 

indicators of small firms. However, this is only a connection on an empirical level; 

further theoretical questions need to be considered. 

 

Davidsson, Delmar and Wiklund (2002) point out that both economic and management 

studies are concerned with studying firm growth, just as is the discipline of 

entrepreneurship. As described in the previous paragraphs, there are two main views on 

entrepreneurship: (1) creation of new organisations, and (2) the creation of new 

economic activities. In section 3.2.1 A Review of Firm Growth Theories, firm growth 

was defined as the change of firm size over time. By this definition, firm growth is 
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strongly connected to both streams of entrepreneurship and, consequently to 

entrepreneurial capacity itself. However, Davidsson et al. (2002) conclude, that 

entrepreneurship is not identical to the concept of growth. Davidsson (2005), 

summarising a century of efforts to define entrepreneurship starting from Schumpeter 

(1934), concludes that the claim by Kirzner (1973, pp. 19-20) that “competitive 

behaviours … drive the market process” describes the phenomenon most adequately. 

Davidsson (2005) argues that this definition of entrepreneurship is jointly based on 

outcome and behaviour, and clearly identifies that they are the suppliers on the value 

chain who exercise entrepreneurship. 

 

Growth can sometimes clearly be the indicator of entrepreneurship. Growth can be 

‘organic,’ meaning that it is achieved ‘through the expansion of current activities’ 

(Davidsson et al. 2006, p. 57). The alternative of organic growth is accomplished by 

mergers and acquisitions (also referred to as ‘acquired growth’) (Davidsson et al. 2006; 

Penrose 1995). In the case of organic growth, which is typical of smaller firms, growth 

and entrepreneurship happen together. Thus, entrepreneurship becomes growth. 

However, only successful entrepreneurship results in growth. So, given success, growth 

follows entrepreneurship (Davidsson et al. 2002). 

 

Figure 3.4: The alternative courses of growth 
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Source: Bjerke (2007, p. 194) 

 

Bjerke (2007) makes a distinction between managerial and entrepreneurial growth (see 

Figure 3.4). It is shown that entrepreneurial growth requires a unique constellation of 

parameters. Managerial growth heavily relies on planning, economies of scale and 

business knowledge. Entrepreneurial growth is led by adaptation, change, commitment 

and culture. 
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The managerial competence model 
 

To study the effects of managerial competence, Ghoshal et al. (2002) outlined a 

conceptual model (Figure 3.5) which identified two factors influencing firm growth: (1) 

entrepreneurial judgement, and (2) organisational capability. Management competence 

has an indirect effect on firm growth through the organisational and human 

(entrepreneurial) components conceptualised in Figure 3.5 (Ghoshal et al. 2002). The 

combination of managerial competence and perception determine the effectiveness of 

managerial actions and, consequently, firm growth.  

 

Figure 3.5: Role of management competence in firm growth 

 

Source: Ghoshal et al. (2002, p. 287) 
 

What conditions are needed to be present in order for a firm to grow? The concepts 

overviewed above suggest the plain formulation of an answer to the question: ‘will’ and 

‘way’ (or in other words, action and opportunity). The model formulated by Ghoshal et 

al. (2002) suggests that organisational capabilities point the way towards growth. 

Entrepreneurial judgement can be interpreted as the ‘will’. This interpretation is 

supported by research results obtained using the firm life-cycle concepts (Hanks et al. 

1993; Lester et al. 2003; Massey et al. 2006; Miller & Friesen 1984). The models of 

entrepreneurial growth can be used to choose the factors to be tested in this research 

from the many available. 
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Conceptual synthesis of firm growth factors 
 

Combining the two perspectives of factors influencing SME growth (conceptualised by 

Davidsson et al. (2006) in Figure 3.1 and Ghoshal et al. (2002) in Figure 3.5), various 

groups of influences can be identified. 

 

Table 3.4: Influential factors of firm growth – a combination of approaches 
  Antecedents of firm growth 

(Davidsson et al. 2006) 
  Abilities Opportunities Needs 

Entrepreneurial 
judgement 

Entrepreneurial 
knowledge 

Opportunity 
recognition 

Motivation 
to grow 

Factors 
affecting firm 

growth 
(Ghoshal et al. 

2002) 

Organisational 
capability 

Accumulated 
capacity, 
resources 

Environment, 
resources 

Economies of 
scale and 
growth 

 

The scope of the investigation can be rectified based on Table 3.4. Choosing the level of 

the firm as the unit of investigation implies that the antecedents of firm growth 

measured at the firm level need to be highlighted. Investigating economies of scale and 

growth have certain limitations in the context of this research. Choosing SMEs as 

subjects of investigation implies that such economies are not reached within the 

businesses. Entrepreneurial knowledge and opportunity recognition, on the other hand, 

are measured at the level of the individual entrepreneur. The extension of these concepts 

is problematic when investigating at the level of the firm, depending on the involvement 

and knowledge of the respondent in the business. Resources, capacity and motivation to 

grow on the other hand can be observed at a generic firm level. Thus, these areas can be 

highlighted for further conceptualisation. The next step towards building a conceptual 

framework explaining SME growth is to review of the constructs highlighted in Table 

3.4. 

 

3.2.3 Expansion Plans and Growth Intentions 

 

The model of the three antecedents of firm growth drawn by Davidsson et al. (2006) 

contains an element consisting of the needs for growth. The need for growth is 

identified with expansion plans expressing growth the intentions of the owner 

managers. 
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Conceptualising factors influencing growth intentions 
 

In the conceptual model designed by Wiklund and Shepherd (2003), the growth 

aspirations of a firm can be viewed as antecedents of its growth. This view is supported 

by the planned behaviour theory of Ajzen (1991). It has been empirically determined 

that higher growth aspirations result in higher firm growth. 

 

In his research, Pistrui (2003) identified three areas of entrepreneurial growth 

predictors: (1) the characteristics of the entrepreneurs, (2) the strategic perspective of 

the enterprise and (3) the stage of the organisation in the life-cycle. He used the broadly 

tested Entrepreneurial Profile Questionnaire (EPQ) survey, part of which has been 

proven to be a reliable measure of companies’ expansion plans. However, while the life-

cycle models rather accurately determine which group of firms is likely to grow, they do 

not provide an insight into what actually triggers firm growth. Kozan et al. (2006) 

conceptualised the connection between growth intentions and actual firm growth 

(Figure 3.6).  

 

Figure 3.6: Environmental and personal factors influencing entrepreneurial growth 

 

Source: Kozan et al. (2006, p. 117) 
 

A range of studies referred to earlier successfully tested the relevance and importance of 

the range of factors influencing the growth intentions of SMEs in several countries by 

using the EPQ (Fahed-Sreih et al. 2007; Gundry & Welsch 2001; Kozan et al. 2006; 

Munoz et al. 2005; Perren 2000; Pistrui 2003; Pistrui et al. 1997; Welsch et al. 2003). 

The construct of growth intentions was measured by the dependent variable of 

expansion plans following the conceptual model of Pistrui (2003).  
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Expansion plans indicating the influence of several factors 
 

Before pursuing the notion of how growth intentions are reflected in expansion plans, 

the relationship between intentions and planned behaviour needs to be investigated. 

Ajzen (1991) specified the model of planned behaviour, based on the theory of reasoned 

action (Fishbein & Ajzen 1975). According to the theory of planned behaviour, 

behavioural controls, norms and attitudes influence individual intentions, and this 

finally determines behaviour. The transition from intentions to actual behaviour can be 

characterised as planning (Ajzen 1991). This transition was operationalised by Pistrui 

(2003) as expansion plans of enterprises. Pistrui (2003, p. 289) concluded in his 

research using the EPQ, that “[g]rowth intentions and expansion plans are a 

fundamental component of entrepreneurship and small business development,” and that 

“entrepreneurial growth intentions and expansion plans provided an alternate measure 

of entrepreneurial led small business growth.”  

 

Welsch et al. (2003), for instance, use the construct of expansion plans to distinguish 

between the ‘entrepreneurial’ and ‘small businesses’ approaches of owner-managers in 

research conducted in China utilising the adapted EPQ. Kozan et al. (2006) conducted 

research in Turkey using the EPQ and found that the firm’s environment and personal 

factors of the entrepreneur directly influenced the expansion plans of the company 

regarding resources. 

 

Empirical research has indicated that there is a strong link between the level of planning 

sophistication and firm performance in SMEs. Evidence supporting this assertion is 

shown in the US by Rue and Ibrahim (1998) and in Sri Lanka by Wijewardena et al. 

(2004).  

 

It can be concluded that expansion plans indicate several of the personal, firm specific 

and environmental aspects – referred to as micro, intermediate and macro perspectives 

by Pistrui (2003) – that influence entrepreneurial orientation, and thus firm growth. 

Entrepreneurial capacity – as defined by Hindle (2007) – and entrepreneurial orientation 

– as applied in research by Pistrui (2003), and defined by Lumpkin and Dess (1996) and 
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Jambulingam et al. (2005) – can be closely related. Though Davidsson et al. (2002) 

argues that entrepreneurship and growth are not identical concepts, Pistrui (2003) states 

that firm growth is strongly influenced by the entrepreneurial orientation (which can be 

considered as a result of entrepreneurial capacity) of the owner/managers.  

 

The theoretical background of firm growth has been described in this chapter. The 

following section explains the concept of expansion plans and shows several attempts at 

conceptualising factors that influence firm growth. This step is important for further 

research as it gives a broader theoretical base for testing and identifying factors that 

influence SME growth. The next section discusses the issue of measuring firm growth, 

which shall be presented as the dependent variable in this study. 

 

3.3 Measuring Firm Growth 

 

Though it is easy to give a rather simplified definition of firm growth, measuring this 

phenomenon can be more difficult. In the following sections, methods of measuring 

firm growth will be discussed, and possible alternatives for growth measures 

introduced. The purpose of the sections is to link the concepts of firm growth to 

empirical research practice. 

 

3.3.1 Firm Performance Measurement and Growth 

 

The measurement of firm growth, as a sub-segment of firm performance, is a complex 

problem. The expansion and development aspects of firm growth need different 

approaches and methodologies. In the following section, quantitative measures of firm 

expansion are discussed, having been chosen to be most relevant for the purposes of this 

study. 

 

Overview of studies on firm performance and growth 
 

Previously studies were mostly performed in the manufacturing industries, and found 

that multiple measures are needed to evaluate the firm performance. For instance, sales 
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and employment growth rate were found to be highly correlated in many investigations. 

Studies have also proven that access to growth opportunities in the environment, and to 

resources, directly influence the actual growth of the company (Davidsson et al. 2006). 

The survey is widely considered to be an adequate method of researching this field as 

information of various sorts needs to be observed and collected (Davidsson et al. 2006). 

 

In the international entrepreneurship review by Coviello and Jones (2004), about half of 

the studies focused on manufacturing industry, while the rest either had no particular 

industrial focus, or the targeted industry was only vaguely defined. Technology also 

seemed to be a significant point of interest. Sampling was mostly non-random and 

judgment-based. The key informants in the firms were in a presidential or managerial 

position, or were owners or founders (in the case of smaller firms). In almost half of the 

cases mail surveys were conducted, and the most popular methods of data analysis were 

regressions and (M)ANOVA. Surprisingly, structural modelling was scarcely used.  

 

Firm growth was defined as an increase of certain size indicators over time. The growth 

models were then used to predict the future growth of firms. However, this use of the 

results can easily be questioned, mostly because the firm as an entity changes over time 

(also see Penrose (1995). Over a ten year period, the majority of firms go over changes 

that even make it questionable whether they are the same firms at all. This leads to the 

necessity of considering what the units of measurement are when discussing growth. 

 

Coviello and Jones (2004) point out in their review that employee number and annual 

sales are the two most frequently used size measure for firms. There was no correlation 

found between sales growth in the different years. Low correlations have been 

discovered between sales growth and other performance measures each year. A small 

positive correlation has been revealed in the relations between sales growth – 

employment growth and sales growth – net margins. However, the question of whether 

sales growth and employment growth are suitable performance measures remained open 

(Fitzsimmons et al. 2005). 

 

Fitzsimmons et al. (2005) conducted an investigation into the performance measures 

following the conceptualisation of Cowling (2004). They found that there is a trade-off 

for firms between growth and short term profit. Five growth-profit performance stages 
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were identified: poor, middle, growth, profit and star. The poor stage was characterised 

by low growth and a low level of profit. The middle stage showed medium levels of 

both profit and growth. In the growth stage, firms performed well in terms of growth, 

but with low profit, whereas in the profits stage it was completely the other way around. 

In the star stage firms were characterised by both high growth and profit. 

 

Table 3.5: Growth clusters, groups, firms and industries 
Growth 
clusters 

Description of growth clusters 
Growth rate 

categories 
Industries, 

firms 
Super 
absolute 
growers 

High absolute growth, both in absolute 
growth in sales and employment. 
SMEs, knowledge-intensive 
manufacturing industries. 

High-growth ICT  
included, 
SMEs 

Steady sales 
growers 

Rapid growth in sales, negative 
employment change. 
Dominated by large firms in 
traditional industries. 

High-growth 
Low-growth 

Non-ICT 
Non-SME 

Acquisition 
growers 

Negative organic employment growth. 
Large, older firms, traditional 
industries. 

Non-growth 
Negative 
growth 

Non-ICT 
Non-SME 

Super 
relative 
growers 

Strong sales and employment 
development. 
Young independent SMEs in 
knowledge intensive industries. 

High-growth ICT  
included, 
SMEs 

Erratic, one-
shot growers 

Overall negative size development 
with occasional growth. 
Low technology SMEs. 

Non-growth 
Negative 
growth 

Non-ICT 
SMEs 

Employment 
growers 

Growth relatively slower in sales than 
employment. 
Low-tech SMEs. 

High-growth 
Low-growth 

Non-ICT 
SMEs 

Steady 
overall 
growers 

Larger, manufacturing. High-growth 
Low-growth 

Non-ICT 
Non-SME 

Source: Adapted from Davidsson et al. (2006)  
 

Davidsson et al. (2006) described a survey conducted on firm growth. The results were 

analysed by using a forward stepwise regression process. They found, that absolute 

measures of growth significantly depended on firm size, while relative growth measures 

depended on a range of other variables. This corresponds to the non-linear development 

assumption validating the use of a life-cycle model (and actually is against Gibrat’s Law 

of Proportionate Effect). 
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Davidsson et al. (2006) identified seven growth clusters using their survey data. Table 

3.5 displays the relation of the growth clusters identified in that research, and the 

conceptual model of this research project. SMEs in the ICT sector fall under the super 

absolute and super relative growers, indicating that growth studies are indeed relevant to 

the study of these firms. 

 

Table 3.6: Taxonomy of growth and non-growth SMEs 
Non-growth Growth  

Sole proprietorship or spouse partnership 
structures. 

Corporate structures. 

Family members often employed. Family members do not tend to be 
employed. 

Average number of employees – 5 Average number of employees – 17 

Operated from a home base. Operate from business premises. 
Engage services local accounting 

practitioner; financial information 

restricted to compliance reports (e.g., tax 
return). 

Engage services of “Big 6” or second tier 
accounting firms. 

Problems relate to liquidity. Problems relate to price and cost 
structures and funding expansion. 

Turnover steady. Prepare business plans and financial 
projections. 

Labour employed on a casual basis. Employ in-house bookkeeper/ 
accountant. 

 Seek advice from external accountant and 
bank manager. 

Source: Holmes and Zimmer (1994, pp. 114-115) 
 

The review by Holmes and Zimmer (1994, p. 97) expresses the belief that “an 

operational framework that distinguishes growth from non-growth small businesses 

does not exist.” Based on case studies from Queensland, Australia, Holmes and Zimmer 

(1994) determined the main features of non-growth and growth firms. In their review of 

firm life-cycle literature, they developed the taxonomy of growth and non-growth 

businesses (Table 3.6).  

 

Kazanjian and Drazin (1989, p. 1501) found that in the growth stage, “[t]he company is 

characterized by high growth rates in both sales and number of employees. The major 

internal focus is around issues of how to produce, sell and distribute the products in 

volume while attaining profitability. Internal structure and communication is becoming 

more formal and increasingly individuals are assuming specialist roles. The company 

has a single product line.” When compared to the growth stage description of Holmes 
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and Zimmer (1994), it can be seen that both author groups assign great importance to 

firms trying to satisfy demand by improving business processes. Increased planning 

activity and professional administration support this improvement process. 

 

The units measured 
 

The first entity which can be measured for growth is at the personal level. An 

entrepreneur may run a range of businesses, which are active in a number of markets. A 

specific business activity can be run by several entrepreneurs or firms. Finally, a firm – 

as a legal unit – can be run by several entrepreneurs, and may have more business 

activities. It is important to determine the focus of an investigation, as it determines 

what factors are included and what methods are appropriate. 

 

Table 3.7: Research focus on different types of entities 
  Focus of research 
  Factors influencing growth Process of growth 

People 
(entrepreneurs) 

• Motivation 
• Attitudes 
• Entrepreneurial orientation 

• Individual learning 
• Personal development 

Business activity 
(industries, 
markets, 
divisions) 

• Environment 
• Markets 
• Processes 
• Competitive advantages 

• Innovation 
• Change management 
• Business process 

reengineering (BPR) 

E
nt

it
y 

ty
pe

s 
of

 r
es

ea
rc

h
 

Administrative 
units (firms) 

• Resources 
• Contractual relations 
• Strategies 

• Mergers and acquisitions 
• Resources 
• Organisational learning 

Source: Adapted from Davidsson et al. (2006) 

 

Table 3.7 summarises what researchers in several disciplines have been focusing on and 

how the entities of research have been defined. As mentioned earlier, the entities 

defined above can be overlapping in nature, but are not necessarily the same. For 

instance, firms can be considered administrative units, but can consist of several 

business activities. A business activity can also be distributed between several firms. 

People conducting business activities can also be attached to several firms.  

 

Entrepreneurship research usually focuses on people, as the entity of investigation 

(Davidsson et al. 2006). According to the international entrepreneurship review by 
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Coviello and Jones (2004), firms were the primary units of analysis in the majority of 

the studies. Investigations into firm growth can focus on any of these entities. Firm 

growth is measurable on the administrative level. Definitions based on Penrose (1995) 

describe firms as a collection of resources or an administrative organisation. The growth 

of this entity can be measured in several dimensions. 

 

3.3.2 Firm Growth Measurement 

 

Delmar (2006) summarised three review articles on 55 studies conceptualising and 

conducting research on SME growth, finding that the scales used had an acceptable rate 

of reliability (with Chronbach’s Alpha between 0.6 and 0.8). However, as SME growth 

is a multidimensional construct, it is necessary to spend some time considering different 

approaches to measuring the phenomenon. 

 

Measures of growth 
 

The most frequently applied growth indicator in the articles examined by Delmar (2006) 

was turnover-based; the second was employment, while the third was a combination of 

several dimensions. Firm performance (profit), market share and assets have also been 

applied successfully as measures of firm growth. The length of time period over which 

firm growth was studied varied from one to five years. Five years was the first, and one 

year was the second most frequently examined period, followed by three years. This 

implies that a choice has to be made between a relatively longer and a shorter business 

period in research. The most common way of calculating growth was relative, rather 

than absolute, logarithmic absolute and logarithmic relative. Overall, the most frequent 

method of studying firm growth reached over a five year period, and a used relative 

sales indicator. Another frequent method of analysis was using a combined measure of 

growth (employment and sales) over a three year period (Delmar 2006). 

 

Weinzimmer, Nystrom and Freeman (1998) provided a review of empirical literature on 

the practice of measuring firm growth. Operationalisation of firm growth was 

predominantly done by comparing firm characteristics at the beginning and at the end of 

the investigated time period. Table 3.8 shows the possible ways of calculating firm 
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growth on a scale type variable. A logarithmic scale can be validated by the notion of 

firms reinvesting profits into their operation. This transformation turns the scale of firm 

growth linear, and thus enabling the application of linear statistical methods in the 

analysis. 

 

Table 3.8: Scales and measures of firm growth 
  Measure 
  Absolute Relative 

Linear Xt1 – Xt0 G_lin = (Xt1 – Xt0) / Xt0 
Scale Logarithmic Log Xt1 – Log Xt0 G_log =  

(Log Xt1 – Log Xt0) / Log Xt0 
Source: Adapted from Davidsson et al. (2006) 

Notation: ‘Xti’ means a particular measure of firm size at time ‘i’, G is the growth rate in ‘%’. 
 

Weinzimmer, Nystrom and Freeman (1998) point out that such an approach does not 

allow capturing firm growth accurately, as it does not take into account fluctuations 

within the examined time period.  

 

Markman and Gartner (2002) reviewed several articles, and found that relative growth 

measures create a bias favouring small firms, e.g., a small firm can rank higher in a 

relative increase of any measure compared to a larger counterpart with the same 

absolute increase. In their particular case, the tested hypotheses could be supported by 

log-transformation of the applied measures. This transformation is to be considered in 

the future analysis of the empirical data. 

 

Firm performance can be measured by the growth of the firm. Fitzsimmons et al. (2005) 

describe the following performance measures based on Delmar et al. (2003) (see Table 

3.9.) 

 

Perception-based growth measurement 
 

The examples brought up so far were from the domain of growth measures that directly 

measured growth. An alternative possibility of measures is perception-based. Davidsson 

(2005) describes the conceptual model of explaining firm growth using perception 

based measures in Figure 3.7. Perception-based measures give the judgement of an 
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observer on particular attributes. In case of a SME, this can practically be the owner-

manager (possibly the entrepreneur).  

 

Table 3.9: Pros and cons for the different measures of firm growth 
Measures PRO CONTRA 

Growth of 
sales 

• Can be valid alone 
• Relatively easy to obtain 

information 
• Valid for both short and long 

term 
• Entrepreneurs favour the 

figure as well 

• Might be a separate process 
from, e.g., employment 
growth, especially in high-
tech cases 

Growth of 
employment 

• Good alternative for sales 
• Relatively easy to obtain 

information 

• Might be affected by 
substitution by capital, 
change of productivity or 
outsourcing 

Growth of 
assets 

• Relatively easy to obtain 
information 

• Question of accounting 
perspective 

• Intangibles might not be 
correctly evaluated, 
especially in service firms 

Growth of 
profit 

• A variety of categories is 
available: margins, ROA, 
etc. 

• Profit-size relationship was 
found to be of limited 
validity 

Source: Delmar et al. (2003) and Fitzsimmons et al. (2005) 
 

However, this brings up the issue of retrospective data collection, as growth happens in 

time and measuring growth based on the perception of people relies on their memories 

(Golden 1997). Two major factors limit the use of retrospective data collection in the 

analysis of firm growth: (1) hindsight and (2) positive selection biases. Hindsight means 

the distortion of memories of the respondents while positive selection means, for 

example, that respondents, who are deceased, cannot be surveyed (Davidsson et al. 

2006). 

 

It can be concluded that firm growth is a multidimensional construct, the dimensions of 

which can include sales and other size measures (assets, employee number). The 

relationship between growth and profitability is a controversial question already 

discussed in this chapter. For this reason, profit level needs to be excluded from the 

aggregate multidimensional measure of firm growth. 
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Figure 3.7: A possible model explaining growth 

 

Source: Davidsson (2005, p. 38) 
 

3.4 Summary 

 
This chapter reviewed the literature on firm growth theory. After an overview of the 

different angles of SME growth theories, papers have been reviewed on the groups of 

possible reasons for SME growth. The abilities of firms to grow can be reflected by 

accumulated capabilities (through the perspective of firm life-cycle approach), 

opportunities for growth at the firm level are indicated by the available resources and 

the needs for firm growth can be identified in growth intentions (reflected by expansion 

plans). These areas are further investigated in the following chapters, in order to 

compose a conceptual framework of firm growth based on firm level factors. 
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Need 
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Chapter 4 
 

Firm Life-Cycle 
 

4.1 Introduction 

 

This chapter reviews the firm life-cycle theory. The objective of this chapter is to 

discuss how the firm life-cycle theory can be interpreted and applied to construct a stage 

model of growth. The first part of the chapter gives an overview of the firm life-cycle 

theory. The second part of the chapter gives a critical review on the application of the 

firm life-cycle theory, showing arguments for and against its application in research. 

 

The review starts by describing the evolution of the organisational life-cycle theory, and 

discusses the theoretical development of the firm life-cycle theory. The development 

process of the firm life-cycle theory can de divided into alternating waves of concept 

development and empirical investigation.  

 

The first wave of concept development – explicitly considering the biological analogy 

of the life-cycle – ranged from the 1950s to the 1960s. The second wave of re-

conceptualisation based on empirical research took place in the 1970s and 1980s. In the 

1980s, the focus shifted to small and medium sized enterprises (SMEs), and a range of 

empirical induced studies discussed the specification of the firm life-cycle theory with 

regard to SMEs. This section of the theory development is closed by Hanks et al. 

(1993). The focus than shifted from the stepwise transformation of firms to the rapid 

transformation of systems and organisations as the Iron Curtain fell in Europe, and the 

age of expanded international investments in developing and transformation countries 

(re)started. 

 

A new wave of life-cycle theory development started around the millennium, when the 

emergence of the information and communications technologies (ICT) sector pointed 

out the relevance of the organic development of SMEs (Müller 1999). Consistent 

longitudinal databases of a critical mass became available to researchers (McMahon 
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2001) which enabled them to analyse development without retrospective bias. 

Quantitative research was followed by qualitative research, which gave a more in-depth 

insight into explorations of the life-cycle phenomenon as a consequence of the 

explosion of widely accepted empirical methods (Massey et al. 2006).  

 

Many of the papers and theories referred to in this chapter date back to the 1970s and 

1980s. It needs to be noted that, though the life-cycle theory has a theoretical and 

empirical background reaching back over a relatively long period, there were hardly any 

publications found on the topic from the 1990s. The area seems to have been revisited at 

the millennium, and is unfolding now with more publications on the theory. 

 

4.2 The Firm Life-Cycle Theory 

 

Firm life-cycle theories have several sources of origin. One of the sources is the 

evolutionary analogy. Figure 4.1 shows the positioning of the evolutionary theory 

amongst the modern firm theories. Theories of the competence-based group try to 

explain firm performance using accumulated factors and the prior development path of 

the firm. In contrast, contractarian19 theories reach back to the agreements between the 

owners of different productive resources and argue that the flow of rents influences the 

participation of the owners of resources in the value creation process (Hodgson 1998b, 

2003). The firm life-cycle theory is introduced as part of an evolutionary process 

alongside the evolutionary theory (Aldrich 1999). It is shown that the life-cycle theory 

was developed in parallel with the evolutionary theory (Aldrich 1999), both theories 

springing from the same root. 

 

Penrose (1952) presented a breakthrough in the hypothetical adaptation of the biological 

analogy on firms. She continued the long tradition of assuming that profit maximisation 

was the major goal of firms. The researcher aimed to analyse the applicability of three 

different biological analogies to the economic phenomenon – one of which was 

evolution – to show that the application of analogies can be misleading. Her goal was to 

create a better understanding of the economic phenomenon. Her conclusions included 

the judgement that the development of firms does not proceed according to the ‘grim’ 

                                                 
19 Contractarian firm theory considers firms as products of binding, legal obligations (Hodgson 1998a). 



Chapter 4: Firm Life-Cycle 

59 

laws of living organisms. The basic assumptions of the model set up were that 

explanations of events which influenced the firm’s life do not depend on conscious 

human beings. Rather, these events are inevitable and, thus, result in a predetermined 

development path (Penrose 1952). Even though there is a contradiction between the 

non-intentional world of biological development and business life, the life-cycle model 

has frequently been applied in research successfully.  

 

Figure 4.1: Categories of modern firm theories 
 

Competence based 
theories 

Evolutionary 
theory 

Hybrid theories Transaction cost theories 

Contractarian theories 

 
Source: Hodgson (1998b) 

 

The product life-cycle theory is yet another theory that strongly affected the 

development of the firm life-cycle theory. The literature on product life-cycle theory is 

reviewed, for example, by Rink and Swan (1979). According to the product life-cycle 

theory, products and services generally move along a path of certain life-cycle stages: 

start-up, growth, maturity and decline. The product life-cycle is reflected in the 

development of companies with one product line. In the case of companies with 

multiple product lines, the companies’ development will resemble the superposition of 

its products’ life-cycles. Mueller (1972) identifies the innovation cycle to be in close 

connection with the development of the firm. The connection is shown by product 

innovation, but other areas of innovation (new markets, new technologies and new 

resources) may also exert an influence on the direction of firm development.  

 

The analogy with the product life-cycle theory suggests that firm development relies 

solely on one product. However, in the case of a multi-product firm, the unique 

constellations of product life-cycles can result in a great variety of stages following one 
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another in various orders. Firm development theory based on the innovation theory can 

also be criticised on the same basis as the firm life-cycle theory. Furthermore, it only 

explains the development of single-product firms.  

 

Stages are also often reflected in the financial parameters of firms. Anthony and 

Ramesh (1992), as well as Black (1998), have applied the firm life-cycle hypothesis 

from the financial perspective, and concluded that it is valid. Firm life-cycle theories try 

to provide an explanation for organisational development based on a versatile 

background. A broad range of firm life-cycle theories are described in the following 

chapter, in a chronological order.  

 

4.2.1 Early Conceptualisations of the Firm Life-Cycle Idea 

 

Researchers have started exploring the development of organisations based on the 

biological analogy of Penrose (1952). The questions posed ranged from ‘how?’ through 

to ‘why?’ and ‘when?’ The processes, as well as the reasons for development, have been 

discussed. 

 

Original life-cycle models – stage one of development 
 

Lippitt and Schmidt (1967), as opposed to Penrose (1952), examined business 

organisations from the perspective of the behavioural sciences. Organisations as social 

entities work like people; they also have a ‘personality’. Several crises of a non-

financial nature can be identified during the life of an organisation: 

• Launching the venture; 

• Survival and sacrifice; 

• Achievement of stability; 

• Pride and reputation; 

• Developing uniqueness; 

• Contributing to society. 
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The goal of these researchers was to achieve a better understanding of these 

organisational crises through personality development theories. Thus, the most adequate 

managerial behaviour could be determined for the different types of crisis. 

 

Steinmetz (1969) examined the critical stages of small business growth. He identified 

the typical growth pattern of a small firm as an S-shaped curve. In the direct supervision 

stage, the rate of return is limited. The firm relies on personal skills or a unique product. 

Typical problems of this stage include increasing administration load, personnel, 

growing organisation and higher pressure on the owner-manager. In the supervision 

stage, the businessman truly becomes a manager. The methods of business performance 

management are developed, with a focus on growth. Major problems faced by the 

business include the growth of overhead costs, organisational questions and production. 

In the indirect control stage, the small businessman has overcome the problems posed in 

the previous stage. The new problems that emerge are usually in connection with 

competition, the management of the organisation and strategic choices regarding 

product lines and production.  

 

Mueller (1972) explained the firm life-cycle through the S-shaped expansion curve of 

innovative activities in the case of a firm with one product. This assumption is based on 

the combination of the theories of Knight (1921) and Schumpeter (1934) concerning the 

uncertainties of innovation and the determinants of profit and market entry. Mueller 

(1972) argues that a new market entry of new or existing firm results in profits that will 

be claimed by the firm owner through the lifetime of the firm. During the rapid growth 

period, the initial uncertainties surrounding the new idea are reduced. Shareholders 

reinvest the profit to increase growth rate. In the later stage, dividends are paid out to 

shareholders and finally the value of the single product firm decreases to zero due to 

depreciation. So, profitability varies throughout the whole life of the firm.  

 

Greiner (1972) analysed the evolutionary stages of organisational development based on 

the approach on strategy published by Chandler (1962). He found that stages are 

indicated by evolutionary and revolutionary steps. Evolution means a prolonged period 

of growth, while revolution is a substantial change of organisational life, and 

revolutions are needed to enter the next phase of the organisation’s life. His basic 

assumptions included the promise that historical factors indeed shape the future 
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development of firms; the future of an organisation is less determined by outside, and 

more by internal, forces; each phase is the effect of the previous phase and the cause of 

the next.  

 

Greiner (1972) aimed to create an organisational development model that focuses more 

on internal than external factors. Certain implications for management can be derived 

from each phase and a clue can be given for them to be able to identify the development 

stage in which they are found. The author concluded that evolution is not an automatic 

process, but that firms and managers are active when going through the development 

phases. Thus, evolution is intention. Though Greiner (1972) has not tested his theory 

empirically in the article referred to here, other scholars have applied this approach 

successfully in empirical research. 

 

Lyden (1975) analysed the life-cycle of public organisations. His assumptions were that 

organisations need to develop certain criteria in addition to their goals for guiding and 

evaluating their activities; the smallest system level of every organisation is the role 

performed by any member; problems must be dealt with at every level of the 

organisation; a complex organisation is made up of several sub-systems. The 

application of Parson's functional problems and imperatives to the analysis of complex 

public organisations resulted in a better understanding of how managers can solve 

operational and directing problems by analysing the specific complexity level of each 

subsystem. 

 

Adizes (1979) aimed to provide specific treatments for each stage of development of the 

organisation, in order to provide them assistance with their growth process. He started 

from the assumption that people, products, markets and societies have life-cycles. – 

birth, growth, maturity, old age and death – and formulated suggestions for the 

management of mature, aristocratic organisations and bureaucracies.  

 

Kimberly (1979) analysed the birth and development of innovative organisations. His 

basic concepts were drawn from organisational innovation, environment and growth 

theories. In his understanding, development is a non-linear process which may be 

influenced by a variety of economic, social and political factors. Using data originate 

through empirical investigation, he concluded that entrepreneurial activity is important 
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in shaping the early development, but that new organisations have short term 

opportunities and long term problems, so the transition between early development and 

institutionalisation is problematic. 

 

Life-cycle models based on original concepts – stage two of 
development 
 

Churchill and Lewis (1983) studied the growth of small businesses, so their research is 

of direct relevance to this study. They reached back to Greiner (1972) as their main 

source of ideas. Their basic suppositions were: a company must grow and pass through 

all stages of development or die; early stages of development should be neglected; 

company size is usually characterised by annual turnover (other factors like value 

added, locations, complexity of product line, change of products and production 

technology are neglected). Eight factors of success and failure were found to be 

important: 

(1) Owner’s goals for him/herself or for the business; 

(2) Owner’s operational abilities, knowledge (marketing, inventing, producing, 

managing distribution); 

(3) Owner’s managerial abilities and willingness to delegate responsibility; 

(4) Owner’s strategic abilities and knowledge (identify a correct SWOT); 

(5) Corporate financial resources; 

(6) Corporate human resources, quality and quantity of labour force; 

(7) Corporate systems (planning, control, information); 

(8) Corporate business resources (customers, market share, suppliers, production 

and distribution processes, technology, reputation, industrial position). 

 

According to the results of the survey conducted by Churchill and Lewis (1983), the 

take-off stage seemed to be crucial in the development process.  

 

Quinn and Cameron (1983) analysed the relationship between the organisational life-

cycle and effectiveness. They based their research mainly on Lippitt and Schmidt 

(1967), stating that the stages of development are: sequential in nature; occur as a 

hierarchical progression that is not easily reversed; and involve a broad range of 
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organisational activities and structures. They found that the life-cycle model is 

predictive in terms of effectiveness and, thus, that the contingency theory is not valid 

for new and developing organisations.  

 

Miller and Friesen (1984) analysed the corporate life-cycle based on the theories of 

Adizes (1979) and Greiner (1972). They suggested that there are three determinants of 

life-cycle stage: situation; organisation; innovation and strategy. They aimed to identify 

periods of organisational history and classify them into the five proposed stages using 

54 variables of strategy and situation, structure and decision-making style. They have 

found that each phase suggested its internally coherent characteristics, and life-cycle 

stages seemed not to follow each other in predetermined sequence.  

 

Smith, Mitchell and Summer (1985) studied the management priorities through the life-

cycle of an organisation based on the model of Quinn and Cameron (1983). Smith et al. 

(1985) hypothesised that life-cycle stages will lead to changes in management priorities. 

Their hypotheses have been empirically tested proving, that: 

• Technical efficiency is more important at inception and maturity than it is in the 

intermediate stages; 

• Organisational coordination is more important at intermediate stages than it is at 

inception or maturity; 

• Political support is more important at maturity than it is at earlier stages. 

 

Scott and Bruce (1987) empirically tested the theory built up by Churchill and Lewis 

(1983) on the growth of SMEs. Their basic assumptions, premised on the product life-

cycle theory, were that small businessmen have two major concerns in moving from one 

stage of development to the next: 

(1) Handling the crisis itself. 

(2) Managing the ‘new company’. 

 

Their empirical results isolated five stages through which a small business grows. 

However, it was also clear that a small business may not follow all of the paths 

suggested, and may in fact appear to be a hybrid of two or more stages. 
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Kazanjian and Drazin (1989) have conceptualised and tested a stage of growth 

progression model. They tested the model using longitudinal data, in contrast to Greiner 

(1972), Adizes (1979), Quinn and Cameron (1983), Smith et al. (1985) and Scott and 

Bruce (1987), who based their inquiries on cross-sectional data. Most of these studies 

assumed the existence of organisational stages, and did not test the progression of firms 

between the stages of growth over time. Miller and Friesen (1984) investigated the 

transition of firms between the different growth stages. Kazanjian and Drazin (1989) 

picked up this line of argument to perform further testing of the progression of firms 

between growth stages based on longitudinal data. They found that the mean transition 

time into the growth stage was 1.5 years, and that the growth stage lasted on average 2.3 

years. 

 

A group of problems dominantly characterising a given development stage has been 

identified in the study of Kazanjian and Drazin (1989), and the reliability of these scales 

in determining the firm life-cycle reached a Cronbach’s Alpha (Cronbach 1951) score of 

between 0.51 and 0.79. 

 

In the first stage – ‘conception and development’ – the dominant problems comprised 

new product or technology development; securing finances; and acquiring key people 

for the board and other advisory positions. During ‘commercialisation’ – the second 

stage – the major problems of the firm are the establishment of product support and 

customer service; attracting capable personnel; acquiring adequate facilities; and 

developing a network of suppliers and vendors. During the third stage – ‘growth’ – 

meeting the volume of demand; meeting sales targets; defining organisational structure; 

installing a management information system; and attaining goals with respect to 

profitability or market share are the main obstacles. In the last stage – ‘stability’ – cost 

control; geographical expansion; extensive administration and ‘red tape’; financial 

systems and internal control development; and securing positions in product and market 

segment are the problems considered most significant by the respondents (Kazanjian & 

Drazin 1989). 

 

The investigation by Hanks et al. (1993) started from the life-cycle models of firm 

development. Hanks et al. (1993, p. 7) defined the growth or development stages as 

“unique configuration[s] of variables related to organisation context or structure.” In the 
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survey performed by Hanks et al. (1993), the age, size, growth rate, structural form, 

formalisation, centralisation and business tasks of the high-tech organisations were 

observed. Five stages of development were identified, namely: start-up, expansion, 

maturity, diversification, and decline. According to the results, the configurational 

stages of growth were start-up, expansion, maturity and early diversification. 

 

Taxonomy of firm life-cycle models 
 

Researchers have proposed various models to explain organisational life-cycles. Most 

life-cycle models were characterised by the fact that the challenges and opportunities of 

the firm vary across different stages of the life-cycle (Lynall, Golden & Hillman 2003). 

 

A range of theories have been discussed in this chapter. Table 4.2 gives an overview of 

the life-cycle stages proposed by the different authors conceptualising or testing the firm 

life-cycle in their papers. This summary serves as a basis for understanding the research 

on the firm life-cycle after the millennium, and for generalising the life-cycle model. 

 

Table 4.1, Table 4.3 and Table 4.4 display the taxonomy of papers discussing the firm 

life-cycle theory. The majority of the papers described four or five stages, but models 

consisting of four stages usually do not consider the total life-span of the examined 

entity (see Table 4.1).  

 

Table 4.1: Taxonomy of life-cycle models – number of stages 
Number of stages Authors 

3 Lippitt and Schmidt (1967), Smith et al. (1985) 
4 Kazanjian and Drazin (1989), Kimberly (1979), Lyden 

(1975), Quinn and Cameron (1983), Steinmetz (1969) 
5 Greiner (1972), Hanks et al. (1993), Miller and Friesen 

(1984), Penrose (1952), Scott and Bruce (1987) 
6 Churchill and Lewis (1983) 

10 Adizes (1979) 
 



 

 

Table 4.2: Summary of life-cycle models 
Author Number of stages Early stages Middle stages Late stages 

Penrose (1952) 5 Birth Maturity Old age 
  Youth  Death 
Lippitt and Schmidt (1967) 3 Birth Maturity  
  Youth   
Steinmetz (1969) 4 Direct supervision Supervised supervision  
   Indirect control  
   Divisional organisation  
Greiner (1972) 5 Creativity Direction  Collaboration 
   Delegation  
   Coordination  
Lyden (1975) 4 Stage 1 (generation and adaptation)   
  Stage 2 (resource acquisition)   
  Stage 3 (focus on goals)   
Adizes (1979) 10 The Courtship Stage The Adolescent Organisation The Aristocratic Organisation 
  Infant Organisation The Prime Organisation The Early Bureaucracy 
  The Go-Co Stage The Mature Organisation Bureaucracy 
    Death 
Kimberly (1979) 4 Stage 1 (resources and ideology) Stage 3 (organisation culture formation, identity, mission)  
  Stage 2 (staffing, external influence) Stage 4 (formalisation of structures)  
Churchill and Lewis (1983) 6 Existence Success - disengagement Resource maturity 
  Survival Success - growth  
   Take-off  
Quinn and Cameron (1983) 4 Entrepreneurial stage Collectivity stage  
   Formalisation and control stage  
   Structure elaboration and control stage  
Miller and Friesen (1984) 5 Birth Growth Revival 
   Maturity Decline 
Smith et al. (1985) 3 Inception  High-growth  
   Maturity  
Scott and Bruce (1987) 5 Inception Growth  
  Survival Expansion  
   Maturity  
Kazanjian and Drazin (1989) 4 Conception and development Growth  
  Commercialisation Stability  
Hanks et al. (1993) 5 Start-up Expansion Decline 
   Maturity  
   Diversification  
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Units of analysis varied between the authors studying the firm life-cycle. A more 

general category of subjects were organisations, which included both firms and public 

organisations. SMEs fall under the category of firms, but their life-cycle models bear 

unique features. The life-cycle model is also applicable to public organisations (see 

Table 4.3).  

 

Table 4.3: Taxonomy of firm life-cycle models – units of analysis 
Units of analysis Authors 

Organisations Adizes (1979), Greiner (1972), Hanks et al. (1993), 
Kimberly (1979), Quinn and Cameron (1983), 
Smith et al. (1985) 

Public organisations Lyden (1975) 
Firms, companies Lippitt and Schmidt (1967), Miller and Friesen 

(1984), Penrose (1952) 
SMEs Churchill and Lewis (1983), Kazanjian and Drazin 

(1989), Scott and Bruce (1987), Steinmetz (1969) 
 

The primary conceptualisations of firm life-cycle models were followed by further 

model development and empirical testing. Studies focussing on SMEs also involved 

empirical analysis, showing the practical orientation of researchers. Researchers 

focussing on conceptualising organisational life-cycles, however, mostly remained on a 

theoretical level (see Table 4.4). 

 

Table 4.4: Taxonomy of firm life-cycle models – conceptual approaches 
Paper type Authors 

Primary conceptualisation Adizes (1979), Lippitt and Schmidt (1967),  
Penrose (1952) 

Conceptualisation based  
on literature 

Greiner (1972), Lyden (1975), Steinmetz (1969) 

Empirical Churchill and Lewis (1983), Hanks et al. (1993), 
Kazanjian and Drazin (1989), Kimberly (1979), 
Miller and Friesen (1984), Quinn and Cameron 
(1983), Scott and Bruce (1987), Smith et al. (1985) 

 

Changing resource needs, sophistication and complexity of systems and structures, and 

managerial capabilities are the most cited differences across life-cycle stages (Jawahar 

& McLaughlin 2001). The multiple layers of typologies discussed above point to a very 

specific cross-section of the life-cycle theory. This provides direction for further review 

of literature.  
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4.2.2 The Firm Life-Cycle and SMEs 

 

After a general description of the development of theory, a definition of the firm life-

cycle theory can be drafted (based on Table 4.5). The life-cycle theory describes the 

development of organisations, which pass through sets of typical situations sequentially. 

These sets of typical situations are called development or life-cycle stages (for 

illustration, see Figure 4.2). 

 

Table 4.5: Extract from firm life-cycle literature review 
Statement Source 

Companies MUST pass all stages of development or die.  
Early development stages are not significant. 

Churchill and Lewis (1983) 
Scott and Bruce (1987) 

Stages are sequential in nature. 
Progress is irreversible. 

Quinn and Cameron (1983) 

Internally coherent characteristics of life-cycle stages. 
Stages do not follow each other sequentially. 

Miller and Friesen (1984) 

 

Behind the definition of the firm life-cycle theory 
 

The life-cycle theories discussed in the previous sections were based on a certain 

perspective of firm development. The common element of these theories is that the 

stages of the life-cycle follow each other in a sequential order and that every firm 

travels the same path during its development. Aldrich (1999) places this theoretical 

background in perspective by detailing various approaches to firm developmental 

theory. Aldrich (1999) defines the historical models of organisational change as 

addition to evolutionary theories (see Table 4.6). 

 

Evolutionary, life-cycle and non life-cycle models are alternative ways of viewing firm 

development. Within the life-cycle paradigm, developmental approaches assume that 

change occurs in a cycle of emergence, growth, maturity and decline. The evolutionary 

approach, however, assumes that organisations do not follow a pre-determined path of 

development. Stage and metamorphosis models are variations of the developmental and 

evolutionary models (Aldrich 1999).  
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Table 4.6: Models of organisational development 
I. Life-cycle 
metaphor 

“Time” is viewed from the perspective of a focal organisation. 
“Age” represents accumulated experience. 
Assumption: organisations encounter generic problems as they 
age. 

Developmental 
model 

Life-cycle models in which an organisation changes on the basis 
of the potential inherent at its founding. 

Stage model Life-cycle model, in which organisational change proceeds in 
stages during which members must solve new problems. 

Metamorphosis 
model 

Variation on the stage model in which change occurs in 
discontinuous stages provoked by mismatch with context. 

II. Non life-cycle 
models 

“Time” is viewed from the perspective of the length of problem-
solving sequences. “Age” represents a series of cycles.  
Assumption: organisations can achieve “progress.”  

Teleological model Model in which an organisation’s “purpose” drives organisational 
actions. 

Dialectical model Model in which change is a never-ending cycle generated by 
confrontation and temporary reconciliation between opposites. 

III. Evolutionary 
models 

“Time” is viewed from the perspective of organisational context. 
“Age” represents accumulated experience in historically-specific 
environments. 
Assumption: builds on previous models and adds elements of 
ambiguity and uncertainty. 

Source: Aldrich (1999, p. 198) 
 

Review of the SME life-cycle models 
 

McMahon (1998) reviewed the firm life-cycle literature and developed a taxonomy of 

growth and non-growth businesses (see Figure 4.2). This taxonomy basically shifts the 

focus of firm the life-cycle theory to the stage model of firm development. 

 

McMahon (1998) started from the life-cycle model created by Hanks et al. (1993). The 

major difference between the model of Hanks et al. (1993) and the previous 

conceptualisations is the presence of branches on the development path of SMEs. Hanks 

et al. (1993) address these as ‘disengagement stages’, namely capped growth and life-

style enterprises. The common feature of these stages is that they stand out from the 

traditional life-cycle sequence. Both stages are non-growth and are not followed by 

other stages in the sequence. 

 

Lester et al. (2003) base their model on researchers such as Penrose (1952), Greiner 

(1972), Quinn and Cameron (1983) and Miller and Friesen (1984). Their synthesis 
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model contains five stages and uses a 20-item scale assessing how managers perceive 

their organisations. It is assumed that the life-cycle is a deterministic approach; its 

stages are a loosely compromised set of organisational activities and structures, and 

managerial focus is on external problems in the early stages and internal problems in the 

later stages. The five stage life-cycle model was statistically supported by the research 

results of Lester et al. (2003). 

 

Figure 4.2: A general firm life-cycle and limited growth stages 

 
Source: Generalised representation based on the reviewed papers 

 in Table 4.2 and in McMahon (2001) 
 

Massey et al. (2006) refer to Steinmetz (1969) and Greiner (1972) who consider it 

unlikely that any generic model would give a sufficient explanation for the diverse 

nature of SME growth. However, there is a gap which can be examined between how 

owner-managers experience growth and how that relates to the business life-cycle. This 

was the objective of their investigation. The stages approach (see Table 4.6) is the 

dominant explanatory organisation development model of SME growth (Massey et al. 

2006). This model was developed by Churchill and Lewis (1983). 

 

4.3 Application of the Firm Life-Cycle Theory 

 

Several issues raised during the confirmatory research of life-cycle models on SMEs 

lead to the reconsideration of some elements of the life-cycle theory. In modelling SME 
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development, a range of research projects have been conducted. In the following 

section, these papers will be reviewed. 

 

4.3.1 The Application of Firm Life-Cycle Theory in Research 

 

Authors conducting empirical research into the applicability of the firm life-cycle theory 

on SMEs (Churchill & Lewis 1983; Kazanjian & Drazin 1989; Scott & Bruce 1987) 

have been able to identify several problematic issues in the theory. The sequential 

nature of the stages has not been proven beyond doubt. A measurement issue can also 

be raised regarding firm size and other characteristics. Employment, turnover, profit and 

growth can be measured in an absolute and relative way, and correlate with different 

firm characteristics (Davidsson et al. 2006). Finally, the number and main features of 

the stages vary in detail from author to author and theory to theory. There has not been a 

consensual life-cycle model set up so far to describe the development of SMEs. 

 

Taxonomy of empirical research on SME life-cycle 
 

Figure 4.3 shows a taxonomy of empirical research conducted on the life-cycle of 

SMEs. Several authors covered a variety of options in conducting research, including 

mixed methodology (Müller 1999). 

 

Figure 4.3: Empirical research on the SME life-cycle 
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Müller (1999) conducted a survey of 53 small and medium sized software product 

companies and defined the life-cycle of SMEs in the software industry as having five 

phases: (1) “Idee” – idea; (2) “Start”; (3) “Wachstum” – growth; (4) “Reife” – maturity 

and (5) “Revitalisierung” – revitalisation. 

 

According to the findings of Müller (1999), the greatest challenges of the growth stage 

are the fight for market share and the management of growth. The major features of the 

growth phase are:  

• Further development of the leading product; 

• Mass production, logistics and sales; 

• Aim for market leadership; 

• Financing growth; 

• Expanding the number of business partners; 

• Extension of retail partnerships. 

 

In the growth phase, the innovation and technology orientation of the firm converts into 

sales and market orientation. Development efforts are, however, reduced. The human 

resource policies reflect changes similar to those occurring in product policies. The 

company usually focuses on a few products, and builds networks of cooperation. At the 

beginning of the growth phase, the company decides whether or not it follows the 

“shaper” or the “adapter” strategy regarding the construction of its value chain. Two-

thirds of the companies apply external finances in this phase, with the restriction that 

founders want to maintain majority ownership and control (Müller 1999). 

 

McMahon (2001) analysed data collected on the Australian Business Longitudinal 

Survey by the Australian Bureau of Statistics (ABS). Using the data, he validated a life-

cycle model for SMEs in the manufacturing sector in Australia. In the analysis of the 

ABS data, McMahon (2001) found that SME development pathways differ in terms of 

firm age, size and growth, and he identified three pathways of SME development. The 

low growth pathway leads to the “traditional” or “life-style” entrepreneurship (70% of 

the cases). The moderate growth pathway leads to the “capped-growth” configuration 

(25% of the cases). The high growth pathway leads to the “entrepreneurial” SME 

configuration (5% of the cases). The notion of the firm life-cycle was found to be 
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meaningful in the study of McMahon (2001). Three patterns of development were 

identified: (1) maturity and decline, (2) growth curve and (3) capped growth.  

 

Based on empirical research, Lester et al. (2003) developed a five-stage scale of 

organisational life-cycle. They defined a measurement methodology for categorising 

organisations in the different stages, and used a survey of 242 responses to validate it. 

Lester et al. (2003) analysed the connection between SME growth, performance and 

other characteristics (such as demographic characteristics; ownership structures; 

business aspirations; management practices; industrial arrangements; training 

commitment; international orientation; innovation potential; and networking activities) 

using cluster analysis. 

 

Salamonné (2006) conducted a qualitative (case study based) investigation of the life-

cycle of Hungarian SMEs using the life-cycle models of Adizes (1979) and Greiner 

(1972). It has been established, that Hungarian SMEs proceed through five stages of 

development, from R&D (before foundation) through start-up, early growth and 

maturity to stability. This life-cycle model indicates the lack of a final (death) stage of 

development in the life-cycle. The start-up stage was in the first three years after 

founding, early growth and maturity encompassed two, consecutive, five year long time 

periods in development, and stability was reached approximately 15 years after 

founding. 

 

Massey et al. (2006) used case study methodology and mapped different factors that 

trigger progress in the life-cycle in SMEs in New Zealand. The study aimed to explore 

how SME owner-managers experience growth, transitions and milestones in the life-

cycle of their businesses. It was considered unlikely that any generic model will give a 

sufficient explanation for the diverse nature of SME growth. However, there is a gap 

which can be examined between how owner-managers experience growth, and how that 

relates to the business life-cycle. This was the objective of their investigation. The most 

important milestones of transition identified by Massey et al. (2006) can be divided into 

three categories. In connection with the business itself, the employment of staff, moving 

into bigger premises and financial crises influenced the firm development. Industry 

cycles and the external economic environment as well as personal events like divorce, 

illness or death also exerted a strong influence. The stages approach has been developed 
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by Churchill and Lewis (1983), and is the dominant explanatory organisation 

development model of SME growth (Massey et al. 2006).  

 

Paths of SME growth 
 

As pointed out earlier by McMahon (2001), there is a point in the development of SMEs 

at which some of them simply stop growing. Churchill and Lewis (1983) point out, that 

only a part of the general firm life-cycle model is relevant to SMEs. In fact, firms either 

grow out of the SME size bracket during their development or stop growing and remain 

SMEs. 

 

Figure 4.4: Six possible growth patterns 

 
Source: Bjerke (2007, p. 198) 

 

Bjerke (2007) identifies six typical growth patterns (see Figure 4.4). Pattern A, ‘The 

fledging that didn’t fly,’ is basically a failed attempt. Pattern B, ‘Icarus,’ shows the 

growth pattern of an entrepreneur who failed to move on to become a manager.  

Pattern C, ‘Forever small – and happy,’ shows a capped growth situation. This is rather 

usual for small firms. Pattern D, ‘The roller-coaster,’ resembles a company which is not 

good at timing certain actions, making the operations of the firm unstable. Pattern E, 
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‘The harvester,’ is a similar scenario to ‘Icarus’ but with a better ending. The owner-

manager liquidates the business at the peak of its performance. Pattern F, ‘The 

entrepreneurially or managerially growing firm,’ shows stable growth for a prolonged 

period. 

 

These possible growth patterns reaffirm the fact that the growth of SMEs needs to be 

studied separately from that of larger companies. Both growing out of the size bracket, 

and the stagnating scenarios, characterise small firm growth, and consequently have an 

impact on any study discussing the topic. 

 

4.3.2 A Critical View of Theories and Application of the Firm Life-
Cycle 

 
Criticism related to firm life-cycle theories can be categorised into four groups: (1) 

empirical validation; (2) the nature of the life-cycle model (focuses on symptoms and 

not explanations); (3) life-cycle models considers one-way development and regression 

is not considered; (4) the developmental models depict a linear pathway and branching 

off this pathway is not considered. The first three groups have been addressed by 

O'Farrell and Hitchens (1988). However, they need to be revisited considering the 

occurrence of recent research results. 

 

The issue of empirical validation 
 

Firstly, O'Farrell and Hitchens (1988) point out that this empirical validation has been 

mostly conducted using small samples and cross-sectional data, instead of longitudinal 

data. This criticism is addressed in the studies of McMahon (2001) and Massey et al. 

(2006). McMahon (2001) used a relatively large sample in his effort to validate the life-

cycle model, and Massey et al. (2006) conducted research using a case-study 

methodology applying the longitudinal approach. McMahon (2001) approved of the 

life-cycle model, with the exception that the development may branch off into non-

growth stages. Massey et al. (2006) have found the life-cycle metaphor meaningful for 

their respondents. Both groups of authors have found the existence of the stage model 

proven, and the life-cycle model meaningful. O'Farrell and Hitchens (1988) also suggest 
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that the stage model and the business life-cycle theories are based more on assumptions 

than scientifically collected evidence. This statement is, however, countered by a long 

list of successful empirical validations in the case of SMEs by Churchill and Lewis 

(1983), Hanks et al. (1993), Kazanjian and Drazin (1989), Kimberly (1979), Quinn and 

Cameron (1983), Scott and Bruce (1987) and Smith et al. (1985), some of which even 

date from before the work of O'Farrell and Hitchens (1988). Later, Müller (1999), 

McMahon (2001), Lester et al. (2003) and Massey et al. (2006) also successfully 

validated the life-cycle model.  

 

Descriptive nature 
 

The second group of criticisms is made with regard to the construct of the life-cycle and 

stage models themselves. The models describe the symptoms of growth rather than 

explaining the underlying causes (O'Farrell & Hitchens 1988). The validation efforts 

mostly have taken a quantitative approach. However, Massey et al. (2006) applied a 

qualitative methodology and found the business life-cycle metaphor proven to be 

meaningful to the interviewees participating in the research. This put SME growth itself 

into perspective by explaining several factors influencing their progress. A further 

weakness of the life-cycle and stage model theories is the measurement issue. Typical 

measures of firm size are employment (measured in the number of full time equivalent 

employees), sales revenues and assets, but more sophisticated measures like product 

mix, value added or innovation rate are excluded. The cross-sectional investigation of 

these parameters implies descriptive outcomes. However, data availability and 

retrospective bias limits the possibilities of extending from descriptive studies on the 

matter. 

 

Full cycle? 
 

Thirdly, O'Farrell and Hitchens (1988) suggest that, according to stage models, SMEs 

pass through every stage of the development model. Regression is not considered. No 

evidence has been found to support this statement in the research reviewed in this study. 

Regression has in fact not been considered, but non-growth stages have been identified 

by Churchill and Lewis (1983), Hanks et al. (1993) and McMahon (2001). Stage models 
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do not only focus on internal sources of growth (O'Farrell & Hitchens 1988). For 

instance, Lester et al. (2003) and Massey et al. (2006) included external issues in their 

models. However, McMahon (2001) excluded these factors due to the specific nature of 

the data source used in his study. Stage models fail to include events prior to the start-up 

action. Rather, they focus on becoming middle-sized (O'Farrell & Hitchens 1988). 

Generally speaking, any modelling needs boundaries to be set. The stages analysed in 

these models do not cover stages before start-up, though an attempt at such a 

conceptualisation has been made by Kimberly (1979).  

 

Linearity 
 

Fourthly, the linear nature of life-cycle models can be strongly criticised. Empirical 

evidence of several authors (Lester et al. 2003; Massey et al. 2006; McMahon 2001) 

confirm the existence of life-cycle stages which represent a ‘dead end’ in terms of firm 

growth. These non-growth stages are external to the logic of the firm life-cycle models 

discussed earlier. 

 

In conclusion, it can be stated that life-cycle theories have been applied to predict a 

probable way of firm development. They have been used to suggest managerial skills, 

knowledge, attitudes (Lippitt & Schmidt 1967), priorities (Scott & Bruce 1987) or 

efficient ways of problem solving (Lyden 1975); provide a model for small business 

growth (Scott & Bruce 1987); identify internal (Churchill & Lewis 1983) and external 

(Quinn & Cameron 1983) factors responsible for success and failure of SME growth. 

The role of innovation and entrepreneurial activity has been analysed in the early stages 

of firm development by Kimberly (1979) using this framework. 

 

The life-cycle phenomenon has been found meaningful by SME owner-managers 

(Massey et al. 2006), and evidence has been provided for the sequential nature of life-

cycles (Lester et al. 2003). Inconsistency has been recognised in the life-cycle theory by 

Churchill and Lewis (1983) and Hanks et al. (1993). McMahon (2001) has provided 

evidence for the inconsistency, and the existence of non-growth stages in the firm life-

cycle has been proven. 
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Researchers of the firm life-cycle models have focused on the existence and nature of 

the development stages, whereas the focus on the process of development has been lost. 

Shifting the focus of analysis of the life-cycle theory from the actual nature and 

sequence of life-cycle stages to the impact of these parameters on firm performance 

indicators can allow further insights to be gained into SME growth. 

 

4.3.3 Identifying the Firm Life-Cycle 

 

Empirical measures of the firm life-cycle differ across a range of authors. For example, 

Anthony and Ramesh (1992) operationalised dividend, sales growth, firm age and 

capital expenditure as life-cycle measures. Liu (2008) points out that the cost of capital 

can also be used as a measure of the firm life-cycle. Bens, Nagar and Wong (2002) 

point out that research and development (R&D) expenditure, capital expenses and sales 

growth reflect the stage the firm is in. DeAngelo, DeAngelo and Slutz (2006) suggest 

the use of earnings to equity ratios for the same purpose. In the opinion of Liu (2008), 

the lack of an established methodology to measure the life-cycle poses problems 

regarding the construct validity of the life-cycle measures applied. 

 

Lester et al. (2003) developed a measure for identifying the current stage of the firm 

life-cycle based on a prior measure development of Miller and Friesen (1984). This 

particular stream of measure development is of importance, as it applies a perception-

based approach and survey based quantitative methodology – which are in line with this 

piece of research. These measures have been developed to test a five-stage firm life-

cycle model, and apply the perspectives of strategy, structure, organisational situation 

and decision-making style. 

 

Measure development – step one 
 

The study of Miller and Friesen (1984) has been referred to with regards to the firm life-

cycle theory development. As part of the model validation process, a measure was also 

developed and validated. A longitudinal approach was applied to validate the life-cycle 

theory using the measure that was developed for this purpose.  

 



Chapter 4: Firm Life-Cycle 

80 

The constructs applied in the study were situation, structure, decision-making style and 

strategy. The situation of the firm covers such matters as the complexity of 

administrative tasks, the diminishing concentration of ownership and influence of 

stakeholders, and increasing competition in the marketplace. Firm structure is indicated 

by the information processing systems within the firm, the level of centralisation of 

authority and the complexity of the environment. Decision-making style is closely 

related to the complexity of the situation in which the firm is placed. A more 

cooperative decision making style enables the firm to be more capable of tackling 

complex problems. The strategy of the firm shifts focus according to the actual stage of 

life-cycle in which the firm is located. Based on a series of papers by Miller and Friesen 

(1980a, b), 54 variables were developed to identify the stage of life-cycle in which the 

firm is. This measure was tested empirically by Miller and Friesen (1984). The results 

were analysed using ANOVA, and the set of variables were found to be strongly stage-

specific (see Table 4.7). 

 

Regarding the sequence of the firm life stages, Miller and Friesen (1984) found that 

birth was mostly followed directly by growth, and growth was shown to be mostly 

prolonged or turned into maturity. This provides a good basis for studying firm growth 

from a firm life-cycle perspective. In the later stages, the direction of development 

typically did not change, though there were occasional examples of reversed 

development. The birth stage lasted for about five years, the later stages up to about 10 

years. 

 

These measures were developed and tested to verify the life-cycle model drawn from 

the literature by Miller and Friesen (1984). Sources consisted of Lippitt and Schmidt 

(1967), Greiner (1972), Quinn and Cameron (1983), Adizes (1979), Lyden (1975) and 

Kimberly (1979), whose works have been summarised in previous sections. The nature 

of the study conducted by Miller and Friesen (1984) was longitudinal, with multiple 

firms measured for various periods, based on secondary data and case studies. Miller 

and Friesen (1980a, b, 1984) built up and empirically verified a model, which was taken 

further by Lester et al. (2003), to develop a measure for identifying life-cycle stages for 

firms, especially SMEs. 

 



 

 

 
Table 4.7: Findings on firm life-cycle 

 Situation Structure Decision-making style Strategy 
Birth • Small absolute and 

relative size 
• Concentrated ownership 
• Not very hostile, 

competitive markets, 
simple products 

• Few formal controls, information 
systems 

• Concentrated power 
• Little use of functional experts 

• Risk taking 
• Proactive 
• Intuitive 
• Few factors considered 
• Decisions may contradict one 

another 

• Product innovation 

• Niche strategy 

• Economies of distribution 

• Vertical integration 

• Collusion 

Growth • Older and larger firms 

• Generally bigger than 
competitors 

• Less influence from board 
or owners 

• More influence by 
customers 

• Higher heterogeneity of 
markets 

• More complex, less centralized 
structure 

• Scanning environment, monitoring 
financial performance 

• Facilitating communication between 
departments 

• More effective coordination 

• Specialised and educated personnel 

• Less risk-taking and proactiveness 

• Team approach to management 

• More analytical, multiplex and 
better integrated decision-making 

• Incremental product improvement 

• Market segmentation 

• Abandon niche strategy 

• Lobbying with government 

• Diversification by acquisitions 

Maturity • Older and larger firms 

• Size advantage over 
competitors 

• Dispersed or public 
ownership 

• Less influence of 
shareholders or board 

• Heterogeneous and hostile 
markets 

• Participative management approach 

• Fairly centralised structure 

• Less delegation than in the growth 
phase 

• Increasing scanning, communication, 
technocratisation and specialisation 

• Less innovative, less proactive and 
more risk-averse decision making 

• Less responsive, less adaptive 
decisions 

• Lower performance than growth 
stage 

• Centralised power, simple 
operations, shorter term 
perspective 

• Not many major innovations 

• Little diversification or acquisition 

• Follow competition 

• Broader markets 

• Fewer competitors with niche 
strategy 

• Fixing prices 

• Lobbying with government 

 
 
 
 



 

 

 
 
 
 

 Situation Structure Decision-making style Strategy 
Revival • Large, both in absolute and relative 

terms 

• Widely dispersed ownership 

• Moderate influence of owners on 
decisions 

• Heterogeneous environment 

• High environmental dynamism and 
hostility 

• Divisional structures 

• Structure follows strategy 

• High centralisation within 
divisions 

• Intensive scanning, internal 
communication 

• Organisational differentiation 

• Skilled technocrats are 
recruited 

• Innovative, pro-active, risk-
embracing style 

• Systematic, scientific problem 
analysis 

• Project financial and action 
planning techniques are applied 

• Detailed and integrated product-
market strategy 

• Diversified product-market 
strategies 

• Diversification by acquisition 

• Segmentation, differentiation 

• Lobbying with government 

 

Decline • Narrowly held ownership 

• Owners and boards exercise power 
directly 

• Focus on preserving resources 

• Narrow market scope 

• Hostile environment 

• Shrinking markets, poor performance 

• Decision-making power 
concentrated at the top 

• Internal communication poor 

• No risk taking, innovation or 
proactiveness 

• Absence of clear product-market 
strategy and strategic planning 

• Lack of delegation 

• Simple decision making process 
with a short time horizon 

• Innovation stops 

• Prices are cut to maintain sales 

• No particular strategy is 
pursued 

Source: Miller and Friesen (1984) 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
Table 4.8: Life-cycle stage characteristics 

  Situation Structure Decision-making style Strategy 

Existence 

< 10 years old 

• Small 
• Young 
• Homogenous 

• Informal 
• Simple 
• Owner-dominated 

• Centralised 
• Trial and Error 

• Prospector 
• First mover 

Survival 

> 15% growth 

• Medium-sized 
• Environment more competitive 

• Functional 
• Some formality 

• Some delegation 
• Begin formal information 

processing 

• Analyser 
• Second mover 
• Differentiation 

Success 

< 15% growth 

• Heterogeneous environment 
• Larger size 

• Formal 
• Bureaucratic 
• Functional 

• Reliance on internal 
information processing 

• Defender 
• Segment control 

Renewal 

> 15% growth 

• Very heterogeneous environment 
• Very large 

• Divisional 
• Some matrix 

• Sophisticated controls 
• Formal analysis in Decision 

Making 

• Analyser 
• Combination 
• Differentiation 
• Low cost 

L
if
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Decline 

No growth 

• Homogeneous and competitive 
environment 

• Formal 
• Bureaucratic 
• Mostly functional 

• Moderate Centralisation 
• Less sophisticated 

information processing 

• Reactor 
• Product/service breadth 
• Low cost 

Source: Lester et al. (2003) 
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SME life-cycle measure – step two 
 

Lester et al. (2003) developed five-stage life-cycle model and a measure (see the 

questionnaire in Appendix 4) to determine which stage of the life-cycle the firm is in. 

The stages were: existence, survival, success, renewal and decline (see Table 4.8), based 

on the work of Miller and Friesen (1984) and other authors whose papers have been 

discussed in previous chapters. Testing the measure devised by Miller and Friesen 

(1984) on 242 firm managers in the US, some of the original variables could be 

eliminated leaving the researchers with a 21 item questionnaire. The reliability of the 

measure has proven to be satisfactory (with Chronbach’s Alpha scores between 0.57 

and 0.85).  

 

Table 4.8 shows the findings of Lester et al. (2003) to be similar to the classification 

arranged by Miller and Friesen (1984) displayed in Table 4.7 supporting the use of the 

reduced list of variables as an appropriate measure of the firm life-cycle. Based on their 

prior research, Lester and Parnell (2005) analysed the relationship between firm size 

and life-cycle stage, and found that the success and renewal stages are not relevant to 

SMEs. They also found, that the five-stage model is appropriate for all organisations. 

These findings were consistent with the earlier results obtained by Churchill and Lewis 

(1983).  

 

4.4 Summary 

 

Chapter 4 discussed both the theory and the application of the firm life-cycle. Table 4.2 

shows the summary of the models developed during the conceptualisation period of the 

firm life-cycle theory, and Table 4.1, Table 4.3, Table 4.4 detail the taxonomy of these 

models. The organisational life-cycle was defined in this chapter (see Table 4.6 and 

Figure 4.2), and it was shown that the life-cycle theory has several shortcomings as a 

means of explaining firm development. Empirical research on the firm life-cycle theory 

was reviewed (see Figure 4.3), and a relatively well-established quantitative measure 

was introduced (see Appendix 4.1), with reference to its application to SMEs based on 

the work of Miller and Friesen (1984) and Lester et al. (2003). 
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The quantitative measure validated by Lester et al. (2003) can be used to determine the 

life-cycle stage of the firm, based on the perception of the owner-managers, at a given 

point in time. Empirical testing of the scale demonstrated sufficient validity and 

reliability (with Chronbach’s Alpha scores between 0.57 and 0.85). This suggests that 

the measure can be adopted to assess the firm life-cycle construct in this research 

project.  
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Chapter 5 
 

Theoretical Model Building 
 

5.1 Introduction 

 

The objective of this chapter is to structure and funnel the elements of the literature 

review into a conceptual model. In order to establish a holistic framework of modelling 

firm growth, the resource-based view is outlined. Research questions are formulated 

based on the literature review and hypotheses are stated about the conceptual model. 

 

5.2 The Resource-Based Firm Theory 

 

Based on the holistic approach of system theory (Bertalanffy 1973), a broad range of 

factors needs to be considered to explore how a particular system operates. Applying the 

principle of material flows, a firm must have inputs if outputs are present. Wiklund and 

Shepherd (2003) found empirical support for the influence of resources on firm growth. 

 

Given the broad definition of resources, several factors can influence firm growth. 

Vinnell and Hamilton (1999) conceptualised the availability of capital and labour as 

crucial factors. However, the vast literature on resources shows that there is a much 

wider range of resources that needs to be taken into account. The theoretical 

development which lead to a broader understanding of the resource-based theory is 

described below, followed by the question of measurement.  

 

5.2.1 Theoretical Approaches to the Resource-Based Paradigm 

 

The resource-based view or theory has come a long way since the groundbreaking 

publication by Wernerfelt (1984). In their reviews, Wernerfelt (1995), Barney (2001) 

and Hoopes, Madsen and Walker (2003) point out that the resource-based view started 

life as an idea and ended up as a theory. The resource-based view was originally applied 
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in the field of strategic management, but its implications were applied in other fields of 

business, as the resource-based view is “one of many explanations of intra-industry 

performance differences” (Hoopes et al. 2003, p. 889.) This suggests that the resource-

based paradigm needs to be incorporated into the theoretical framework used for 

investigating small and medium sized enterprise (SME) growth. 

 

Basic definitions and concepts 
 

According to the resource-based firm theory definition advanced by Ghoshal et al. 

(2002), the firm comprises of differentiated technological skills, complementary assets 

and organisational routines and capacities. The roots of this firm definition reach back 

to von Hayek (1995) and Smith (1910). The basic conceptual model describing the 

resource-based firm theory is displayed in Figure 5.1. 

 

Figure 5.1: The resource-based firm theory conceptual model 

 
Source: Ghoshal et al. (2002) 

 

Resources can be defined as “anything that could be thought of as a strength or 

weakness of a given firm.” Resources are “(tangible and intangible) assets that are tied 

to the firm over a substantial period of time” (Gottschalk 2007, p. 5.) Priem and Butler 

(2001) consider this definition to be problematic, as basically anything that has a 

connection with a firm can be considered a resource. In the opinion of Gottschalk 

(2007), resources can be viewed as stocks and flows. Firm specific resources are 

developed and used by the company to adapt to the changing environment.  

 

The sources of a sustained competitive advantage can be knowledge, learning, culture, 

teamwork and human capital (Barney 2001). Gottschalk (2007) refers to Hitt et al. 

Resources 
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(2001) when asserting the positive, direct effect of resources on the competitive 

advantages of firms. Hitt et al. (2001) have proven the positive effect of human capital 

on firm performance in the case of law firms in the United States.  

 

Priem and Butler (2001) describes the resource-based view based on Barney (1991a) 

and Wernerfelt (1984). There are two basic perspectives of the firm, namely the 

resource and the product perspective (Wernerfelt 1984). “[R]esources are important 

antecedents of products and, ultimately, firm performance” (Priem & Butler 2001, p. 

23.) Dierickx and Cool (1989) emphasise that certain characteristics of firm resources 

contribute to the competitive advantages, which can become sustainable.  

 

Different perspectives of the resource-based paradigm 
 

Barney (2001) outlined three different perspectives of the resource-based view of the 

firm. Comparison with the structure-conduct-performance model was based on theories 

of competitive advantages by Porter (1980) and elaborated by Barney (1991a). The 

resource-based view has also been positioned against evolutionary economics (Nelson 

& Winter 1994). Finally, the similarities of the resource-based view and neo-classical 

economic theory were outlined. Based on these three significantly different approaches, 

three different areas of resource-based theory emerged with different empirical 

backgrounds (Barney 2001): 

 

1. Barney (1991a) presented the resource-based view from the perspective of the 

traditional strategic model (structure-conduct-performance). He highlighted the 

strategic relevance of competitive advantages. 

 

2. In the interpretation by Fahy and Smithee (1999), the evolutionary economics 

perspective of the resource-based firm view is based on the combination of the 

concepts of tacit knowledge and Schumpeterian competition. It imposes a 

dynamic view of resources and their influence on firm performance (Teece, 

Pisano & Shuen 1997). 
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3. Neo-classical economic theory connects to the resource-based view through the 

similarity of the concepts of resources, capabilities and production factors. The 

two theories are also similar in their assumptions that the economic actors are 

rational, markets can vary in competitiveness and the diffusion of information 

can vary across markets. Microeconomic theory assumes that the supply of 

production factors is elastic. According to the resource-based theory, firms are 

interested in creating stable resource positions. This means that they have a 

certain level of exclusive access to one or more resources (Samuelson & 

Nordhaus 2001). Wernerfelt (1984) identified three effects of resource 

ownership and accessibility on companies. (1) Monopolistic structures in the 

market of a specific resource diminish the returns for the users of that resource. 

(2) Monopolistic structures in the market of the product (output) using the 

particular resource also have a similar influence. (3) The availability of a 

substitute resource reduces the returns of the resource owners. Based on these 

conclusions, characteristics can be identified which make resources attractive to 

companies, and influence their profitability. 

 

Teece et al. (1997) describe three layers of approaches to the resource-based view, from 

a strategic management perspective. These approaches can be identified as layers, 

because they are built on each other consecutively. Layer one is the theory of traditional 

competitive advantage, based on Porter (1980). Layer two is the “resource-based 

perspective” (Teece et al. 1997, p. 510) of competitive advantage based on firm specific 

resources described by Penrose (1995) and Wernerfelt (1984). Layer three is the 

efficiency based approach – referred to as the “dynamic capabilities approach” (Teece et 

al. 1997, p. 510) – based on the resource-based perspective. This approach aims to 

explain how and why the particular resources become capable of generating competitive 

advantage. 

 

Jarvenpaa and Leidner (1998) considered the resource-based theory to be a separate 

paradigm, and identified three extensions to the theory: the dynamic capabilities 

framework, the institutional influences and the network analysis. 

 

1. The dynamic capabilities framework of Teece et al. (1997) is also supported by 

Hamel and Prahalad (1994) in terms of the recognition that it is not enough for 
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companies to have access to resources that are needed in their processes. It is 

also necessary that the companies are capable of recognising the opportunities to 

utilise their resources. Thus, it is not enough that the resources are available, the 

companies need to have the capability of utilising them, constantly searching for 

new opportunities. 

 

2. The institutional influences approach described by Oliver (1997) suggests that 

firms make resource decisions influenced by their pasts; cognitive and cultural 

factors strongly influence resource decisions; and social influences on firms can 

limit companies’ intentions to imitate resources or engage in diversification. 

 

3. According to the networking theory (Eisenhardt & Schoonhoven 1996), strategic 

needs and social opportunities for cooperation provide a sound basis for strategic 

alliances which, according to the resource-based view, are important tools for 

firms seeking to deal with competition in the marketplace. 

 

Figure 5.2 summarises the theoretical development of the resource-based paradigm, 

leading to the commonly applied mainstream concept of sustained competitive 

advantage, and also the dynamic capabilities approach, which is increasingly relevant to 

a life-cycle development approach. The theory of sustained competitive advantage has 

been discussed alongside the definitions. This theoretical approach forms the basis of 

further analysis, merged with the life-cycle perspective corresponding to the dynamic 

capabilities perspective. The results of empirical investigation are discussed in the 

following section of this chapter, together with the options of operationalising research 

of this concept. 

 



 

 

Figure 5.2: Overview of the theoretical development of the resource-based paradigm 
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5.2.2 Empirical Research in the Resource-Based Paradigm 

 

This section gives an overview of empirical research conducted in the resource-based 

paradigm, and provides insight into methodology, measures and results. It is important 

to study the conclusions of empirical investigations besides theoretical works, as these 

pieces of research can indicate important methodological pitfalls and point out the 

appropriate methodology to be applied. Newbert (2007) and Armstrong and Shimizu 

(2007) presented reviews of empirical research in the resource-based paradigm.  

 

Newbert (2007) reviewed 55 empirical papers published in the field and summarised his 

findings in five points. (1) Only 53% of the hypotheses tested in empirical studies on 

the resource-based view were supported. (2) The empirical support of theories varies 

based on the type of the theory tested. Tests of the heterogeneity approach – arguing 

that the value, rarity, inimitability and non-substitutable nature of resources correlates 

with performance measures – were mostly supported in studies that aimed at 

establishing relations between specific capabilities and performance. On the other hand, 

tests relating specific resources or competitive advantages to performance were mostly 

rejected. (3) Not many tests of the dynamic capabilities approach have been conducted 

yet, as this seems to be an emerging field. (4) Empirical tests have been conducted 

increasingly based on different theoretical approaches, besides resource heterogeneity. 

(5) Empirical work is heavily focused on early conceptualisations of the resource-based 

view. 

 

Armstrong and Shimizu (2007) reviewed 125 empirical studies that tested the 

relationship between firm resources and performance measures. Three issues of theory 

validation were identified: (1) operationalising independent and (2) dependent variables 

and (3) isolating relationships between them.  

 

Armstrong & Shimizu (2007) recommend operationalisation of resources using a 

qualitative methodology, because of the broad definition of what a resource is. A further 

reason for the application of a qualitative approach in the field is the difficulty of 

isolating and exposing truly valuable resources without the danger of imitation by 

competitors (Priem & Butler 2001). On the other hand, the survey method has also been 
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frequently used to operationalise resources as independent variables. However, there are 

difficulties with this approach as well: self-assessment can be invalid for certain 

resource characteristics, such as inimitability. To operationalise sustainability, 

observations over time are needed, though using sustainability can contribute to the 

understanding of inimitability as a resource attribute (Armstrong & Shimizu 2007). 

 

In determining the relationships between dependent and independent variables, some 

principles should also be followed. Industry effects can be easily controlled by using a 

homogenous sample (firms from the same industry). Furthermore, unobserved 

heterogeneity – meaning factors influencing firm performance outside the range of 

resources – also needs to be assessed (Armstrong & Shimizu 2007).  

 

Important conclusions can be drawn based on these summaries. Firstly, that the most 

researched quantitative approach – resource heterogeneity – has empirical support. 

Secondly, to establish the connection between resources and performance, not only 

resource related factors need to be taken into consideration. Last but not least, the 

application of industry-specific resources in modelling can make establishing support 

for the hypotheses more difficult. After the general survey, empirical research is 

overviewed to illustrate the broad range of possibilities available to assess the impact of 

resources on firm performance.  

 

Overview of empirical research 
 

Cooper et al. (1991) considered three areas of resources in their empirical study on firm 

survival in the US. The influence of entrepreneurial capability, knowledge and 

expertise, and financial capital were used to statistically predict new venture survival 

and growth. The independent variables of the quantitative study were measures of staff 

competence and experience, corporate objectives and types of activity, and staff 

demographics and capital access. They found that it is possible to predict the 

performance of a new business with some degree of confidence.  

 

Jarvenpaa and Leidner (1998) investigated companies in the information 

communication technologies (ICT) sector. Case studies were prepared on a group of 
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companies and in Mexico. Seven key resources were identified: leadership; tradition of 

political independence; firm culture; strong communication networks; long-term view; 

synergy; and investments and experimentation. In the view of the authors, the 

investigated group of companies did not satisfy the criteria of the dynamic capabilities 

framework so as to be able to utilise these resources in the developing country context.  

 

Ray et al. (2004) adapt the resource-based view through a business process perspective. 

Input and output measures (resources and performance) were identified in customer 

service business processes in several companies operating in the United States (US). 

The process specific features are measured on a Likert scale. Data was collected using a 

mail survey, and the model was evaluated using the maximum likelihood method. As a 

result, it could be determined that firms may possess competitive advantages at a 

process level that may not be reflected in the corporate performance.  

 

In his research, Steffens (2008) applied a new approach to assess the connection 

between firm resources and entrepreneurship. Starting from the resource heterogeneity 

approach, a scale was developed and pre-tested to measure the advantages gained and 

disadvantages incurred by companies when they gain access to particular resources.  

 

Resource attributes 
 

As the review has shown, resource attributes are traditional measures applied in 

empirical research conducted in the resource-based paradigm. Although testing specific 

resources relevant to the particular companies has also been a path frequently followed, 

the resource heterogeneity approach has been found more suitable for quantitative 

research. The following sections discuss the conceptual evolution of resource attribute 

dimensions. 

 

Barney (1991a) has researched how resources contribute to the superiority in 

performance of one single-business firm over another. He assumed that resources are 

(1) heterogeneously distributed across firms and (2) cannot be transferred only with 

costs. Barney (1997) also identified four attributes of resources: (1) Value, (2) Rarity, 

(3) Inimitability, (4) Operability (VRIO). These four resource attributes constitute the 
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foundation of the VRIO framework of evaluating resources in the resource 

heterogeneity approach. 

 

Invaluable resources do not enable a firm to exploit opportunities or neutralise threats. 

Resources that are valuable but not rare generate normal economic performance. These 

resources can be thought of as organisational strength. Resources, that are valuable and 

rare, but not costly to imitate, can grant above-normal economic profits and temporary 

competitive advantages. Valuable resources that are rare and costly to imitate can grant 

above-normal economic profits and a sustained competitive advantage. If resources 

have all of the above mentioned characteristics, but are disorganised, some of their 

potential may be lost (Barney 1997). 

 

Two arguments can be drawn from these assumptions. First, rare (not widely available) 

and valuable resources (which contribute to effectiveness and efficiency) can produce a 

competitive advantage. Secondly, when resources are inimitable and cannot be 

substituted or transferred, they can produce a sustainable competitive advantage 

(Barney 1991a). 

 

The resource-based firm theory explains differences in firm performance. Differences in 

their resource use cause differences in profitability (Conner & Prahalad 2002; 

Gottschalk 2007). These differences emanate from the variance in strategic resources 

and capabilities. Firms’ competitive advantages can be derived from the availability of 

resources that are valuable, unique and difficult to imitate (Garud & Kumaraswamy 

2005). Such resources can create and sustain competitive advantage. Sustained 

competitive advantage can only be gained through possession of a few of the many 

resources possessed by the firm (Wade & Hulland 2004). 

 

Wade and Hulland (2004) define six attributes of firm resources. Resource attributes, 

which ex ante limit competition are value, rarity and appropriability. Inimitability, 

sustainability and mobility ex post limit competition. Wade and Hulland (2004) suggest 

that while some resources generate competitive advantages, others help sustain them. 

Resources, which generate competitive advantage, can be thought of as ex ante 

limitations to competition, whereas resources that sustain competitive advantages can be 

identified as ex post limitations to competition. The definitions of value, rarity, 
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inimitability and sustainability follow Barney (1997) and Dierickx and Cool (1989). 

Mobility refers to the tradability of resources or, in other words, the transaction cost of 

relocating the resources. Appropriability of a resource relates to its potential to generate 

revenue (Wade & Hulland 2004). “The issue of appropriability concerns the allocation 

of rents where property rights may lack precise definition” (Grant 1991, p. 128.) 

 

The value configuration of a firm describes the way the organisation conducts its 

business, utilising its different resources. Resource-based firm theory states that the 

“unique organisational resources of both tangible and intangible nature are the real 

source of competitive advantage” (Gottschalk 2007, p. 2.) An organisation’s 

performance is shaped by the unique combination of the resources to which it has 

access. These resources include physical assets and competencies.  

 

Gottschalk (2007) suggests the use of seven attributes that measure resources to 

determine the level of competitive advantage given by them: value, rarity, exploitability, 

inimitability, sustainability, combinability and mobility. Gottschalk (2007) expands the 

attribute of appropriability (Wade & Hulland 2004) into exploitability and 

combinability. Table 5.1 shows the evolution of models on firm resource attributes. 

Wade and Hulland (2004) and Gottschalk (2007) both applied a five-point scale to 

evaluate these resource attributes. 

 

Table 5.1: The evolution of firm resource attributes 
Barney (1997) Wade and Hulland (2004) Gottschalk (2007) 
Value Value Value 
Rarity Rarity Rarity 
Inimitability 

Ex ante 

Appropriability Exploitability 
Inimitability Inimitability 
Substitutability Substitutability 
Mobility Combinability 

Operability Ex post 

 Mobility 
 

This summary of the resource attribute categories supports the interpretation and design 

of appropriate measures to assess firm resources from a resource heterogeneity 

perspective. 
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5.3 Theoretical Model Development 

 

This chapter aims to summarise the conclusions from the chapters reviewing the 

literature and articulate the research questions. The conceptual framework is designed, 

and hypotheses are formulated for testing. The choice of methodology is made based on 

prior empirical research, as well as the novelty of the research domain. These 

considerations are discussed in the following sections. 

 

5.3.1 Theoretical Concepts 

 

The conceptual model introduced here is used to achieve a better explanation of firm 

growth, focussing on the SMEs in the ICT sector. 

 

The matter of SME development is addressed by the SME growth theories (Davidsson 

et al. 2006; Penrose 1995; Pitelis 2002; Reid 2007). Davidsson et al. (2006) provide a 

summary of several review articles regarding SME growth, and point out that growth is 

actually a good performance measure of SMEs. It has already been already pointed out 

in the previous section, that the investigation will be based on the prior findings of firm 

life-cycle theories and resource-based firm theories. 

 

The empirical study of firm growth hides several risks which may carry the danger of 

achieving false results. Growth itself is a multidimensional construct, so needs to be 

assessed adequately by several measures simultaneously. Heterogeneous samples may 

also lead to false conclusions. Industry-specific samples enable the researcher to reduce 

the uncertainty of such studies and to identify special indicators or influencing factors of 

performance. Studies have also proven that access to growth opportunities in the 

environment, and to resources, directly influences the actual growth of the company 

(Davidsson et al. 2006). 

 

Firm life-cycle theories (Penrose 1995) introduce a framework for analysing SME 

growth. The life-cycle hypothesis is valid (Davidsson et al. 2006), if small firm 

development is a non-linear process (Churchill & Lewis 1983; Hanks et al. 1993; Lester 

et al. 2003; Miller & Friesen 1984; Quinn & Cameron 1983; Scott & Bruce 1987; Smith 
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et al. 1985) rather than a linear according to Gibrat’s Law of proportionate effect.20 A 

great variety of studies have been conducted to examine the firm life-cycle model (Reid 

2007), and the life-cycle hypothesis has been directly tested and confirmed as valid by 

Hanks et al. (1993), Lester et al. (2003), Massey et al. (2006), Miller and Friesen 

(1984), and Scott and Bruce (1987).  

 

The resource-based firm theories are addressed in connection with strategic issues 

(Barney 1986a), organisational culture (Castanias & Helfat 1991) and managerial 

resources (Barney 1991a, b, 1996). A series of articles describe the basic suppositions, 

applications and implications of the resource-based firm theories (Wade & Hulland 

2004). Resource-based firm theories are addressed by SME growth and life-cycle 

theories providing an explanation for the sources of changes in the firm’s development. 

Measuring resources in studies performed in the ICT sector is rare. However, measuring 

resource attributes can be operationalised more easly, and appears to be a more common 

research practice according to Ghoshal et al. (2002). In the resource-based firm theory 

part of the literature review section, a detailed outline is drawn of the development of 

the resource attribute measures. 

 

Theoretical synthesis 
 

Figure 5.3: Composition of life-cycle, firm growth and resource-based theories 

 

 

The general composition of the groups of factors influencing firm growth is depicted in 

Figure 5.3. The environment of the firm (market, industry), the accumulated factors 

inside the firm and the resources to which the firm has access (factors on the boundary 

of the firm) are the three groups of influential factors for firm growth considered in this 

model. 

                                                 
20 Thet firm growth is independent of size. 
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According to the three areas of literature addressed (SME growth, firm life-cycle and 

resource-based firm theory), the following network of factors can be drawn (Figure 5.4), 

based on the literature review chapters. 

 

Figure 5.4: The network of effects influencing firm growth 

 

Source: Author’s conceptualisation based on conceptualisation of  
literature referenced in Table 5.3 and Table 5.2. 

 

The linkages are supported by survey results published in books and referenced journal 

articles (see Table 5.3 and Table 5.2). Table 5.3 shows how literature supports each link 

in the conceptual model in detail, and Table 5.2 gives the literature-based justification 

for the measures applied to gauge the constructs in the conceptual model. 

 

FIRM 
GROWTH 

ABILITIES 
(Organisational 

capacity, 
resources) 

NEEDS 
(Growth 

intentions, 
motivations) 

 
RESOURCES 

 
ENVIRONMENT 

Market 

Industry 

Ownership 

Firm 
life-cycle 

Size 

Structure Management 

Expansion 
plans 

Measures Sub-constructs 

VRIO 

Industry overview 
(Secondary sources) 

Attitudes, 
motivation 

OPPORTUNITIES 
(Resources, 

environment) 

Firm 
age 

Profitability 

Profit 
measures 

Constructs 

Firm growth 
(multivariate measure) 

Time since 
founding 



Chapter 5: Theoretical Model Building 

100 

Table 5.2: Measures applied for the constructs explaining SME growth 
Measure Reference Nature of measure 

Firm life-
cycle 
measures 

Lester et al. (2003); Miller 
and Friesen (1984) 

Validated life-cycle stage 
measure for SMEs in 
manufacturing. 

Resource 
measures 

Barney (1997, 2001) 
Gottschalk (2007); Wade and 
Hulland (2004) 

Developed based on the VRIO 
(resource heterogeneity) 
framework 

Expansion 
plans 
measures 

Kozan et al. (2006); Munoz 
et al. (2005); Pistrui (2003); 
Pistrui et al. (1997); Pistrui et 
al. (2000) 

EPQ (Entrepreneurial Profile 
Questionnaire) study  

Profitability Storey (1982) Multiple measures possible, to 
be aligned with perception based 
measurement philosophy. 

Firm 
growth 

Davidsson et al. (2006) Multivariate construct, measured 
in several dimensions: 
employment, assets, sales. 

 

As the mind-map of literature on factors of firm growth displays in Figure 5.4, there is a 

complex network of influences investigated in prior research. This mind-map is further 

synthetised into a conceptual framework in Figure 5.5, to allow the implementation of 

structural modelling and statistical testing of the hypotheses to answer the research 

questions. 

 

5.3.2 Ontology, Epistemology and Methodology 

 

The general approach to empirical investigation needs to be specified for a study of 

SME growth in the ICT sector. This general approach to research or, in other words, 

research philosophy or epistemology choice is presented as a consequence of the 

maturity of the research field. A quantitative methodology has been chosen in 

conformity with the methodologies used in prior research, and the consideration of 

methodological fitness is discussed in the following. 

 



 

 

Table 5.3: References to the links between the concepts affecting firm growth 
Link Reference Nature of connection 

Opportunities, abilities, 
needs to firm growth 

Davidsson et al. (2006); Feindt et al. (2002); Lynall et al. (2003) Antecedent concepts of firm growth. 

Firm life-cycle to firm 
growth 

Bjerke (2007); Hanks et al. (1993); Lester et al. (2003); Massey et 
al. (2006); McMahon (2001); Miller and Friesen (1984); Scott and 
Bruce (1987) 

Growth rate is a determinant of the life-cycle 
stage. 
Life-cycle stages indicate future growth rates. 

Resources to abilities Barney (1997, 2001); Davidsson et al. (2006); Feindt et al. (2002); 
Gottschalk (2007); Wade and Hulland (2004) 

Resource-based firm theory 

Resources to 
profitability and 
opportunities, through 
products  

Barney (1991a); Ghoshal et al. (2002); Penrose (1995); Priem and 
Butler (2001); Wernerfelt (1984) 

Resources affect profitability through 
products, thus creating opportunities for the 
company. Resources enable companies to 
enter markets with their products. 

Environment to 
opportunities 

Ajzen (1991); Kozan et al. (2006); Pistrui (2003) Theory of planned behaviour, EPQ 

Market to environment 
Industry to environment 

Armstrong and Shimizu (2007); Becchetti and Trovato (2002); 
Fitzsimmons et al. (2005); Kopányi (1999); Porter (1980, 1985); 
Smith (1910) 

Classical economics, Competitiveness,  

Profitability to firm 
growth 

Becchetti and Trovato (2002); Conner and Prahalad (1996, 2002); 
Cowling (2004); Delmar et al. (2003); Fitzsimmons et al. (2005); 
Gottschalk (2007); Hoy et al. (1992); Markman and Gartner (2002) 

Growth enables profitability and profitability 
generates growth. 

Attitudes, motivation to 
firm growth 

Davidsson et al. (2006); Massey et al. (2006); Munoz et al. (2005); 
Perren (1999, 2000); Pistrui (2003); Pistrui et al. (1997); Pistrui et 
al. (2000) 

Expansion plans that only exist if there is an 
intention to grow. 

Firm age to abilities Aldrich (1999); Barney (1996); Becchetti and Trovato (2002); Hitt 
et al. (2001) 

Organisational development, knowledge 
accumulation, knowledge as resource 

Firm age to firm life-
cycle 

Aldrich (1999); Miller and Friesen (1984); Smith et al. (1985) Age influences what life-cycle stage the 
company has been able to reach. 
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General approach to research 
 

Social research paradigms can be organised into a two-by-two matrix, based on the 

objectivity and the dynamism of the scientific approach (see Table 5.4). The objectivist 

paradigms treat social reality as being measurable by hard scientific methods (see Table 

5.5). There are one-way influences between the environment and the observed entities 

instead of interaction. These paradigms try to determine and generalise causal relations 

between the environment and the units of observation. Subjective theories, on the other 

hand, moderate observations according to the observer, and accept the existence of 

interaction between observer and observed (Green 2002; Horwich 1993; Kuhn 1977).  

 

Table 5.4: General sociological organisational paradigms 
 Social theories emphasising radical change  

Radical humanism Radical structuralism Subjective 
theories Interpretative theories Functionalist theories 

Objective 
theories 

 Social theories emphasising regulation and stability  

Source: simplified representation based on  
Burrell and Morgan (1979) and Gelei (2006) 

 

The other dimension in which theories can be observed is their relation to change. 

Radical theories break away from traditions on the levels of both theory and practice, 

and focus on how things change within the unit of investigation. An example of this is 

the ‘anything goes’ approach, where all theories are accepted and applied parallel to 

each other in order to enable conclusions to be drawn (Burrell & Morgan 1979; Gelei 

2006). 

 

The functionalist paradigm emphasises the existence of an overall truth, and the results 

of observations provide a basis for generalisation. Reality is objectively determined, and 

is independent of both the observer and the unit of observation. Interpretative theories – 

often referred to as social constructivism – emphasise the relative nature of observation 

and truth. Interaction between the units of investigation and the environment are 

considered, but generally stationary stages of existence are investigated (Gelei 2006).  
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Choosing an objectivist approach in this research can be justified by the epistemological 

fit of the proposed research problem (see Table 5.5). The objective of the research is to 

rectify the understanding of the phenomenon of SME growth and investigate the 

importance of the factors influencing it, both of which are in line with objectivism. This 

generally implies the use of a quantitative methodology, and also limits the possibilities 

of the researcher choosing from a range of other methods as well as in drawing 

implications from the findings. 

 

Table 5.5: Objectivism versus subjectivism in social science 

 Objectivism Subjectivism 

O
nt

ol
og

y • Reality is external, independent from 
the observer 

• Reality is a concrete structure 

• Reality is dependent on the 
views of the observer 

• Reality is a projection of 
imagination 

   

E
pi

st
em

ol
og

y 

• Objectives: to generalise rules and 
make predictions 

• Deductive approach, explaining 
particular phenomena with general 
concepts 

• The observer is external, delivers no 
judgement 

• Research does not change its subject 

• Objectives: to understand the 
process of how our reality is 
constructed 

• Inductive approach: explain 
the general based on local 
observations 

• Observer is always biased 
• The process of research itself 

changes reality 

   

M
et

ho
d • Positivist methodologies 

• Surveys, experiments 
• Subjective exploration 
• Historical analysis 

Source: Morgan and Smircich (1980) 
 
An alternative, but very similar, classification is presented on paradigms of 

investigation in entrepreneurship research by Brennan Hayward and Voros (2008). 

Table 5.6 shows how the inquiry paradigms identified by Brennan et al. (2008) can be 

matched with those published by Gelei (2006) on categorising sociological 

(organisational) research.  

 

Table 5.6: Inquiry paradigms – comparison of authors 
Gelei (2006) Brennan et al. (2008) 

Functionalist theories Positivism 
Radical structuralism Post-positivism 
Interpretative theories Constructivism 

Radical humanism Criticalism, Participatory research 
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Objectivism can be limited, however, by the nature of the subjects under investigation. 

This research aims to explore firm characteristics. Companies cannot give interviews, or 

fill in questionnaires. So, even though a general theme of objectivism can be maintained 

in the design of this project, a certain level of subjectivism is also necessarily involved 

through the collection of information about companies as perceived by their owners, 

managers or employees. 

 

Assessment of research novelty 
 

The evaluation of the research objectives and other parameters of the research project 

(in terms of novelty of the research) can be of help to a researcher when designing the 

methodology to be applied. Wilkinson (2003) provides a framework to assess the level 

of novelty of a piece of research (see Table 5.7). This classification can be used to 

determine which methodologies are most applicable for the research in relation to 

theory and context. 

 

In terms of context, this research carries significant novelty. The growth of small firms 

has been the subject of scientific investigation, but in this study both the industrial focus 

and the origin of the companies are new. The ICT industries in Australia and Hungary 

are new areas in which to test these theories. Firm life-cycle and growth studies have 

been performed mostly in manufacturing industries (for review and justification, see 

Chapter 4 p. 57 ff), and many of the resource-based empirical works either lacked an 

industrial focus or focused more on service industries (for review and justification, see 

Chapter 5.2 p. 86 ff).  

 

The theories – constructs, model elements and interactions – applied in this research 

have an extensive background in the literature (see Part Two of the thesis p. 27 ff). 

These theories are used to establish the conceptual framework of the investigation. 

Thus, the same theories are used in this research as in previous research in the field. 

 

According to the matrix presented in Table 5.7, there is an opportunity to either test the 

theories in the new context in a usual way, or using different techniques. The following 

section will assess the methodological fitness of the available methodological options in 
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order to conclude with a recommendation regarding the methodology to be used in this 

research, also taking the epistemological conclusions into consideration. 

 

Table 5.7: Theory vs. Method vs. Context 
   Context 
  Method Same Different 

Same Retest 
Test theory in usual way in a 

new context  

S
am

e 

Different 
Use new techniques to test 

existing theory of previously 
studied phenomena 

Test theory in a new 
context using different 

techniques 

Same 

Test new or borrowed theory, 
using usual techniques, on 

previously studied 
phenomena 

Use a given technique to test 
a new or borrowed theory in 

a new context. 

T
he

or
y 

D
if

fe
re

nt
 

Different 

Use new techniques to test a 
new or borrowed theory of 

previously studied 
phenomena 

Theory of new phenomena 
borrowed theory 

new theory 

Source: Wilkinson (2003, p. 1314) 
 

Methodological fitness 
 

Edmondson and McManus (2007) reviewed the question of methodological fitness in 

the field of management research, and made recommendations based on the maturity 

stage of the theory being empirically tested. The definition of management studies used 

in their review is very broad, making the framework applicable to all systematic 

investigation involving the collection of data in existing organisations. Research into 

SME growth requires such systematic investigation. Thus, the recommendations of 

Edmondson and McManus (2007) can be extended to this research. 

 

Three levels of theoretical maturity are defined by Edmondson and McManus (2007). 

Nascent theories are a group of theories for which little or no background exists. 

Intermediate theory research draws upon prior (empirical) work and receives support 

from the body of literature, but proposes new constructs or the establishment of new 

relationships between constructs. Mature theories are supported by precise models. 

Constructs already exist, and further research builds upon the logical connections 

between them.  
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At the level of the conceptual framework, there is theoretical novelty in this research 

project, as the composition of constructs is new compared to what has appeared in 

previous literature. The novelty includes the holistic approach to factors influencing 

firm growth, and the moderation and mediation incorporated in the conceptual 

framework. These can be considered unique features of this study in theoretical terms. 

However this research does not aim at building a new theory or establishing new links 

between existing constructs, it only attempts to verify the existing theories in an altered 

structure. Thus, the theoretical background of this research can be considered mature.  

 

In the view of Edmondson and McManus (2007), research in a mature theoretical field 

can be characterised by a set of features: 

• Research questions are focused, hypotheses are based on existing constructs; 

• Research is based on quantitative data, measures are focused on extent; 

• Data is collected mostly using surveys, observation or interviews designed to be 

coded and quantified; 

• Research heavily relies on existing construct and measures; 

• Hypotheses are tested formally using statistical methods, inference and standard 

analysis; 

• The theoretical contribution of such studies can be the specificity, or the 

discovery of new mechanisms or boundaries. 

 

Corresponding to the maturity of the theoretical background, as well as the novelty of 

the research project, a positivist, quantitative methodology is most appropriate for the 

conduct of this research. The research questions and hypotheses are developed to suit 

the requirements of these paradigms.  

 

The objectives of the project – which were drawn from literature – also imply an 

objectivist (Gelei 2006) approach or in other words, a positivist or post-positivist 

paradigm (Brennan et al. 2008) to be followed in the data collection. Based on the 

discussion referring to Edmondson and McManus (2007) regarding methodological 

fitness, and the fact that successful studies have been conducted using quantitative 

methods in a positivist paradigm in researching the firm life-cycle theory (Hanks et al. 

1993; Lester et al. 2003; McMahon 2001; Müller 1999) and in measuring the expansion 
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plans of small companies (Fahed-Sreih et al. 2007; Gundry & Welsch 2001; Kozan et 

al. 2006; Munoz et al. 2005; Pistrui 2003; Pistrui, Welsch & Roberts 1997; Welsch et al. 

2003) and the detailed empirical account of firm growth drafted by Delmar (2006) and 

Davidsson et al. (2006), it can be well argued, that a quantitative, survey based method 

is the most suitable for data collection. However, as the units of investigation are firms, 

while the respondents can only be people (owners, managers or key employees of the 

firms), the measurement model needs to be based on perception. This allows the 

harmonisation (and thus comparability) of the scales utilised in the model. 

 

5.3.3 Research Conceptual Framework 

 

This chapter presents the operationalised conceptual framework of firm growth, which 

covers five sub-constructs: firm growth, profitability, firm life-cycle, resources and 

expansion plans. The three sub-frameworks were developed based on the relevant 

literature reviews in this part of the thesis. The conceptual framework is composed 

based on the literature review of firm growth, and transformed into a structural model 

incorporating the sub-frameworks. 

 

Firm growth – the conceptual framework 
 

Figure 5.5 displays the proposed conceptual framework of firm growth. Resources and 

firm life-cycle are the independent constructs explaining firm growth, which is the 

dependent construct. Such a composition of the constructs is also supported by the 

review of small firm growth compiled by Davidsson et al. (2005). 

 

Firm growth can be defined as a multidimensional construct (Davidsson et al. 2006; 

Storey 1982), and there are three measures associated with firm growth. The temporal 

indicators show how the internal logic of the model works. Current firm growth is 

influenced by profitability, resources and expansion plans in an earlier period. Firm life-

cycle attributes are investigated at the beginning and the end of the time same period to 

provide room to incorporate the effect of transition between them in the model. The 

independent constructs are discussed in the following sections. 
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Figure 5.5: Conceptual framework of firm growth 

 
 

Firm life-cycle 
 

The literature review of the firm life-cycle theory shows several different approaches to 

understanding, modelling and measuring how firms change through time. Lester et al. 

(2003) developed a scale to measure firm life-cycle, based on Miller and Friesen (1984). 

This scale associates variables with different life-cycle stages (see Appendix 4.1). 

 

Becchetti and Trovato (2002), Davidsson (2005) and Fitzsimmons et al. (2005) found 

firm age is a factor which needs to be considered when researching firm growth. As the 

firm life-cycle stage is an expression of firm age in terms of firm development 

(assuming the consecutive nature of stages), actual firm age can be used as additional 

information for assessing life-cycle stages. The conceptual model of this sub-construct 

is displayed in Figure 5.6. 
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Figure 5.6: Conceptual model of the firm life-cycle sub-construct 

 
 

Providing an assessment of the firm life-cycle over time contributes to the validation of 

the firm life-cycle concept and also allows the assessment of the impact of current and 

past factors on firm growth. The length of the time period between T0 and T1 needs to 

be determined. According to the findings of McMahon (2001) on the manufacturing 

industry based on the Australian Business Longitudinal Survey, on average there is an 

approximately two to six year period between the first and second stages of 

development. Hanks et al. (1993) found that, on average, for small manufacturing firms 

in the US, the start-up stage lasted for 4.29 years, the expansion stage for 7.36 years, the 

maturity stage for 6.66 years and the diversification stage for 16.6 years. However, 

considering the hindsight bias (Davidsson et al. 2006) and the more rapid pace of 

development in the ICT industry compared to manufacturing, a shorter period of 

investigation needs to be considered. Having a five-year retrospective period would 

mean that no start-up would qualify for data collection, but most of the companies in 

their early stages of development would have transited from one life-cycle stage to 

another. A one-year time interval would mean that the firm life-cycle stage probably did 

not change at all. A four-year interval is proposed in this research for examination, as 

retrospective data collection only implies a moderate hindsight bias but leaves a broad 

enough time interval for companies to change. This time interval has been commonly 

used in firm growth studies, as pointed out by the review by Davidsson et al. (2006). 
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Expansion plans 
 

The relevance of growth intentions is implied by the existence of the proposed non-

growth stage in the firm life-cycle model. McMahon (2001) and Hanks et al. (1993) 

identified these stages as non-growth or life-style entrepreneurship stages. Massey et al. 

(2006) found that these companies can make up to one-fourth of the total population of 

SMEs. The expansion plans construct provides a potential conceptual solution to 

assessing whether the lack of growth intentions is the cause the problem of the lack of 

growth in the companies, or whether it is due to other factors. 

 

The theory of planned behaviour allows to researchers conceptualise growth intentions 

as expansion plans made by the owner-managers (Ajzen 1991; Kozan et al. 2006). A 

reliable measure for expansion plans has been introduced by Pistrui (2003) and 

validated by several researchers: Fahed-Sreih et al. (2007) in Lebanon, Gundry and 

Welsch (2001) with regards to female entrepreneurs in the US, Kozan et al. (2006) in 

Turkey, Munoz et al. (2005) in the Philippines, Pistrui (2003; 1997) in Romania, Pistrui 

et al. (2000) in Germany, Rue and Ibrahim (1998) in the US, Welsch et al. (2003) in 

China, and Wijewardena et al. (2004) in Sri Lanka. The conceptual model of this sub-

construct is displayed in Figure 5.7.  

 

Figure 5.7: Conceptual model of the expansion plans sub-construct 

 
 

In the EPQ, Pistrui (2003) defined four areas in which the existence of expansion plans 

are measured for entrepreneurial firms: market expansion, investment, operations 

upgrade and production (see Appendix 4.2). Expansion plans of the respondents are 
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investigated over the previous four-year period to establish the possibility of testing the 

impact of these plans on actual firm growth.  

 

Profitability 
 

The reason for adding the Profitability construct to the model is that profitability was 

found to be in a trade-off relationship with firm growth (Cowling 2004; Hoy et al. 1992; 

Markman & Gartner 2002), and so can contribute to explaining firm growth. It has been 

pointed out that past profitability can be in a positive relationship with current growth 

(Fitzsimmons et al. 2005). Examining firm profitability in the time frame aligned with 

the firm life-cycle investigation allows this idea to be tested, or alternatively can 

potentially highlight the growth-profitability trade-off relationship. In contrast to the 

other constructs employed, profitability is not conceptualised using a higher-order 

measurement model. 

 

Firm resources 
 

The influence of firm resources on performance is argued both for and against by 

scholars. Resource heterogeneity is one of the most common quantitative approaches in 

conceptualising firm resources (Armstrong & Shimizu 2007; Newbert 2007). 

 

The resource heterogeneity approach (Armstrong & Shimizu 2007; Newbert 2007) 

allows the assessment of firm resources in the structure of the VRIO framework 

presented by Barney (1991a). The literature review summarises the development of the 

resource attributes from the original four factors (VRIO) to a more generic view of 

seven resource attributes.  

 

The conceptual model of firm resource attributes displayed in Figure 5.8 reflects the 

categorisation designed by Gottschalk (2007). The measure development for this 

construct is explained in detail in the methodology chapter. The resource attributes are 

also investigated in the time frame of a four-year period, thus allowing the model to test 

the impact of this construct on firm growth.  
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Figure 5.8: Conceptual model of the resource attributes sub-construct 

 
 

5.3.4 Research Questions 

 

The choice of topic for this thesis – the growth of SMEs in the ICT sector – is supported 

by the important contribution of the sector, and this particular cohort of companies, to 

national economies. This research project aims to identify the influence of factors on the 

growth of SMEs in the ICT sectors in Australia and Hungary. A quantitative 

methodology is applied to investigate the conceptual model. Data is collected via 

survey, and analysed in a structural modelling framework. 

 

From the literature review to the research objective 
 

Growth is one of the ways in which a firm can be successful, besides profitability, 

market expansion, and other areas, e.g. building up intangible assets. The literature 

review on firm growth summarises the quantifiable measures of firm growth, pointing 

out that firm growth is of a multidimensional nature (Davidsson et al. 2006). Qualitative 

avenues for firm growth cannot be disregarded, but can only be investigated by means 

of a corresponding methodological approach.  

 

Different theories and conceptual models have been created to provide a model for 

understanding what influences firm growth. Some of these models are reviewed in the 

literature review in this thesis. The two main directions in modern firm theory are the 

contractarian and the organisational development theories (Hodgson 1998a). The 
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resource-based firm paradigm can be considered as part of the contractarian stream 

(Hodgson 1998b), whereas the firm life-cycle theories are from the organisational 

development theoretical group (Aldrich 1999).  

 

There are two typical paths to firm growth. Organic growth has been found more typical 

for entrepreneurial companies in the smaller size cohort, while acquired growth is more 

typical for the larger firms (McKelvie et al. 2006). The resource-based paradigm 

attempts to provide an explanation for both organic and acquired firm growth. The firm 

life-cycle theories explain organic growth scenarios. Both theories are applicable to 

SMEs.  

 

Research conducted in the resource-based paradigm indicated that industry-specific 

studies were empirically more successfully validated (Armstrong & Shimizu 2007; 

Newbert 2007). Combining the need for the industrial and size focus, implied by the 

theories discussed in the literature review section, this study focuses on SMEs in a 

particular industry. The ICT industry is a good choice for investigation in many regards. 

As the industry overview has indicated, it’s a highly globalised industry with a high 

growth rate both in Australia and Hungary. The geographical focus of the study – 

Australia and Hungary – can be explained by the gap in the literature regarding cross-

country firm growth models, as well as the unique possibility provided through the 

author being Hungarian, and studying in Australia. Bartelsman et al. (2004) point out, 

that firm behaviour has been tested in individual countries and specific industries, but 

empirical literature lacks cross-country comparison and analysis. Thus expanding the 

focus of the study outside Australia, to Hungary will not only enable international 

benchmarking, but can also serve as a milestone for academic research in providing a 

possibility for establishing a holistic model. Considering the gap in the literature on a 

holistic model of SME growth and its modelling across countries, the following 

research objective can be defined: 

 

To validate a model of SME growth in the ICT sector, 

which is applicable across countries. 

 

The research objective can be broken down into several sub-questions, discussed in the 

following section as research questions.  
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Research Questions 
 

Based on the research objective and the conceptual model built using the literature, 

research questions can be formulated. The methodology section explains the actual data 

collection and analytical process which is used to answer these questions.  

 

RQ1: Is the life-cycle model valid for SMEs in the ICT sector? 

 

The design of the conceptual model requires the validity of the firm life-cycle theory on 

SMEs in the ICT sector. The firm life-cycle construct incorporates the measures, 

reflecting the organic, evolutionary nature of development in the conceptual design. 

 

RQ2: What factors influence SME growth in the ICT sector? 

 

This question aims to discover the degree of importance of each of the different factors 

in the growth of SMEs in the ICT sector identified in the relevant literature. Most of the 

factors will probably have some level of influence on firm growth, but by assessing the 

level and structure of impact of the different factors a deeper understanding of firm 

growth can be gained. 

 

RQ3: Are the discovered factors of growth country-specific? 

 

Data collected from two different countries allows the testing of the homogeneity of the 

strength of different factors influencing firm growth. This question aims to discover the 

country-specific nature of the model by comparing the relevant sectors in Australia and 

Hungary. 

 

5.3.5 Hypotheses 

 

The study seeks to investigate a broad range of factors that contribute to the growth of 

SMEs in the ICT sector. Based on the conceptual framework (see Figure 5.5), five 

hypotheses – with several sub-hypotheses – can be constructed to allow formal testing. 
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These hypotheses are related to the three research questions (see Appendix 3 for further 

details).  

 

Hypothesis 1 (H1a, H1b, H1c, H1d) 
 

Research question 1 relates to the validity of the firm life-cycle theory. Referring back 

to the criticism of firm life-cycle theory, four hypotheses can be formulated: 

 

H1a: Companies can be grouped into life-cycle stages based on the measures of the 

firm life-cycle construct. 

 

H1b: Firm life-cycle stages follow each other in an established sequence. 

 

H1c: SMEs (in the ICT sector) typically do not fall into the final stages of the firm 

life-cycle. 

 

H1d: An additional, idle stage can be identified in the life-cycle of SMEs (in the ICT 

sector). 

 

Hypothesis 2 (H2a, H2b, H2c) 
 

This hypothesis is related to the second research question: whether firm growth is 

influenced by the life-cycle stage of the firm or the resources available for the firm in 

the given period. 

 

H2a: The indicated firm growth is positively related to the firm life-cycle attributes. 

 

H2b: The indicated firm growth is positively related to the attributes of firm resources 

in the examined period. 

 

The third element of this hypothesis is connected to the suspected trade-off between 

profitability and growth. 
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H2c: The indicated firm growth is negatively related to firm profitability in the 

examined period. 

 

Hypothesis 3 (H3a, H3b, H3c) 
 

The second research question aims to determine the relative importance of each of the 

different factors which contribute to firm growth. According to the conceptual 

framework, expansion plans have a mediating influence over firm life-cycle and 

resources. This assumption of mediation allows the incorporation of the impact of the 

lack of growth intentions in assessing the influential factors. Baron and Kenny (1986) 

suggest that, in case of mediation, interdependence is required between the mediator, 

the dependent and the independent variables. In this particular case, empirical results 

indicate the existence of a positive connection between growth plans and actual firm 

growth. Thus, the relation between firm growth and expansion plans needs to be 

investigated.  

 

H3a: The expansion plans of the firm in the examined period are positively related to 

the indicated firm growth. 

 

As a mediating variable, expansion plans needs to be influenced by the dependent 

variables of the model: the change in the firm life-cycle stage and the resource 

attributes.  

 

H3b: The firm life-cycle indicators are significantly related to the expansion plans of 

the firm in the examined period. 

 

H3c: The attributes of firm resources are significantly related to the expansion plans 

of the firm in the examined period. 

 

In case these hypotheses turn out not to be supported during the testing, firm expansion 

plans can be incorporated into the model as an independent variable and hypothesis 4 

cannot be supported. 
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Hypothesis 4 (H4a, H4b) 
 

When the relationship between the dependent and the independent variables is 

determined, the mediating effect needs to be supported. The relationship between the 

independent and the dependent variables needs to be controlled for the mediating 

variable (Baron & Kenny 1986). 

 

H4a: The effect of the firm life-cycle on firm growth is zero when controlling for the 

expansions plans of the firm. 

 

H4b: The effect of the attributes of firm resources in the examined period on firm 

growth is zero when controlling for expansions plans of the firm. 

 

However, it is uncertain that expansion plans will qualify as a mediating variable. For 

this case, expansion plans needs to be considered an independent variable, and tested for 

its influence on the dependent variable (see hypothesis H3a). 

 

Hypothesis 5 (H5a, H5b, H5c, H5d, H5e) 
 

The third research question aims at investigating the generalisability of the model across 

different countries (Australia and Hungary). To identify differences between the results 

of the tests on both sub-samples, the country of origin needs to be tested as a 

moderating variable. 

 

To see whether the country of origin qualifies as a moderating variable, it needs to be 

shown that it is independent from all of the constructs whose relations it moderates 

(Baron & Kenny 1986). 

 

H5a: There is no significant difference between the latent variable scores of the 

constructs in Australia and Hungary. 

 

Once the independence of the moderating variable is determined, the data needs to be 

tested for the moderating effect. If the tests to this point have indicated the possibility of 
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the moderating effect of the country of origin, the model can be tested using 

multivariate regression and the coefficients of the moderating variable can be 

controlled. 

 

H5b: There is no significant difference between the path coefficients of the structural 

model calculated based on the Australian and Hungarian sub-populations. 

 

Figure 5.9: Hypotheses tested on the conceptual framework 

 
 

Figure 5.9 displays the connections between the hypotheses and the conceptual 

framework. Depending on the results of some of the hypotheses, a logical sequence of 

testing can be identified (for the flowchart, see Appendix 2). 

 

5.4 Summary 

 

This chapter contains two parts: the review of the resource-based paradigm and the 

process of model development based on the reviewed literature. The chapter establishes 
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a general framework of factors influencing SME growth. This framework is composed 

of constructs previously applied by researchers. The novelty of the composition of 

constructs lies in the structure of the framework and the connections it tests between the 

constructs. This holistic framework combines factors from a broad range of theories to 

provide explanation for small firm growth. The industrial focus (ICT industry) and the 

geographical focus (Australia and Hungary) are both new to the body of literature. 

 

The next part of the thesis reports on the methodology used in this research and 

describes the questionnaire development process, the statistical techniques and the data 

collection arrangements.  
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… on account of the grown-ups and their ways. When you tell 
them that you have made a new friend, they never ask you any 
questions about essential matters. They never say to you, ‘What 
does his voice sound like? What games does he love best? Does 
he collect butterflies?’ Instead, they demand: ‘How old is he? 
How many brothers has he? How much does he weigh? How 
much money does his father make?’ Only from these figures do 
they think they have learned anything about him. 
If you were to say to the grown-ups: ‘I saw a beautiful house 
made of rosy brick, with geraniums in the windows and doves on 
the roof,’ they would not be able to get any idea of that house at 
all. You would have to say to them: ‘I saw a house that cost 
$20,000.’ Then they would exclaim: ‘Oh, what a pretty house that 
is!’… (de Saint-Exupéry 1974, p. 10.) 

 

 

The methodology applied in this research is discussed in Part Three. Chapter 6 contains 

a discussion of the questionnaire development and the sampling method employed in 

the research. In Chapter 7 there is a discussion of the modelling technique used to 

analyse the data, with particular reference of the application of partial least squares 

(PLS) modelling.  

 



Chapter 6: Research Instrumentation 

122 

 

Chapter 6 
 

Research Instrumentation 
 

6.1 Introduction 

 

Several methodology choices need to be made in relation to conducting the research. 

After deciding the general approach to be taken to the empirical investigation, the 

methodology of data collection and analysis was chosen (Hair et al. 2006). The method 

of data collection was aligned with the research objectives and the general approach to 

empirical investigation. 

 

This chapter gives a detailed account of the choices, development process and outcomes 

of the research instrument development. After the discussion of the general guidelines 

of measure development, the process of survey development is described and issues of 

sampling and data collection are discussed. 

 

6.2 Survey Design 

 

The components of a survey method research plan – as described by Creswell (2009) – 

need to discuss the following areas: (1) survey design; (2) population design and 

sampling; (3) instrumentation; (4) variables in the study; and (5) data analysis and 

interpretation. 

 

Survey design involves the development of measures and the actual questionnaire. 

Population design and sampling discusses issues regarding the objectives of the data 

collection and the subjects of the research. Instrumentation means the actual 

development of the questionnaire. The variables in the study need to be identified and 

documented (type, range, recording method) before the execution of the data collection 

(Creswell 2009). This chapter discusses survey design, instrumentation and sampling. 
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6.2.1 Measure Development Theory and Practice 

 

A general overview of the development of research instruments, terms and definitions 

needs to be given, to explain and justify the steps of measure development. The 

measures in this research are either adopted from previous studies (firm life-cycle, 

expansion plans) or have been conceptualised in literature and have been 

operationalised in a similar format to the pre-tested measures. DeVellis (2003) defines 

measures, as means to assess a construct (which is referred to as a latent variable). As 

latent variables are not directly observable, a scale needs to be developed to measure 

constructs. The process of developing these scales is measure development, which sits 

in a broader context of quantitative research development (Creswell 2009). 

 

The process of measure development 
 

Table 6.1: Measure development processes in research 
Marketing research 
(Churchill Jr 1979) 

Organisational research 
(Hinkin 1995) 

C-OAR-SE procedure 
(Rossiter 2002) 

(1) Specify domain of 
construct 

→ Step implied 1. Construct definition 

(2) Generate sample 
of items 

Stage 1: Item generation 

(3) Collect data → Step implied 
(4) Purify measure Stage 2: Scale development 

STEP 1: Design of the 
developmental study 

STEP 2: Scale construction 
STEP 3: Reliability 

assessment 

2. Object classification 
3. Attribute classification 
1. Construct definition 

(continued) 
4. Rater identification 
5. Scale information 

 
→ Piloting as part of 5. 

(5) Collect data → Step implied → Step implied 
(6) Assess reliability 
(7) Assess validity 

Stage 3: Scale evaluation 6. Enumeration 

(8) Develop norms → Step implied → Step implied 
 

Table 6.1 summarises the process of measure development recommended by authors in 

the business discipline. The specification of constructs and anticipating their interaction 

is the domain of a literature review. Definitions should be clearly described and the 

intention of developing new measures should be clearly evinced (Churchill Jr 1979). 

Rossiter (2002) also suggests that it is not only important to define the constructs 

accurately, but it is also necessary to discuss the attributes of the constructs and the 
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raters of the constructs. Only after clearly defining the ‘what’ and ‘why’ of the 

measurement, and who provides the information, can a researcher move on to develop 

and approve the actual items of measurement (see Table 6.1). 

 

Item development for measures 
 

The distinct advantages of multi-item measures for constructs are shown in Table 6.2. If 

their use is possible, multi-item measures produce more reliable results, with relation 

between measure and attribute measured, and reduce the possibility of multicollienarity 

(Churchill Jr 1979). Rossiter (2002) argues that the need for multi-item measures is 

underpinned by the nature of the constructs measured. It is, in fact, possible to measure 

less complex constructs with single items. 

 

Table 6.2: Single-item vs. Multi-item measures 
 Single-item measures Multi-item measures 
Relation between 
attribute and 
measure 

Tends to be low, because of its 
uniqueness 

Tends to be higher because 
of the lower specificity of 
the items 

Relation between 
other measures 

Tend to have stronger relations to 
other items 

The relation to other items 
is lower 

Range of 
measuring 
attributes 

Scale dependent, but can be 
narrow if the scale itself only has a 
few levels to describe the attributes 

Broader range to measure 
attributes due to the 
multiple items used 

Measurement 
error 

Considerable measurement error 
can be present 

Produce more reliable 
responses 

Source: based on Churchill Jr (1979) 
 

The review of empirical papers in organisational research by Hinkin (1995) shows, that 

there are two major approaches to item development. A deductive way of developing 

items utilises the experience of empirical studies conducted in the past. Based on a 

literature review, and research conducted earlier, items are created prior to the actual 

data collection. The outstanding majority of studies examined by Hinkin (1995) used 

this method. 

 

Issues need to be discussed regarding the use of negatively worded questions, double-

barrelled questions, redundancy and retrospective enquiries. Baumgartner and 

Steenkamp (2001) suggest using both positively and negatively worded items, thus 
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balancing out the data collection and reducing the bias of responses. Though Hinkin 

(1995) points out that the factor loadings of reverse-scored items are generally lower, 

and recommends avoiding their use, he does not actually provide conclusive evidence 

against the use of negatively worded elements. Redundancy in item development is a 

practice which does not need to be avoided. Redundancy in items adds to the content of 

measurement and enhances the validity of the measure (Churchill Jr 1979). 

 

Golden (1997) investigated the issue of retrospective bias in management research and 

after reviewing a series of papers, came to the conclusion, that retrospective measures 

may be used with the provision that certain measures are undertaken to eliminate biases 

originating from sources such as self-evaluation. In other words, the reliability of 

retrospective measures depends on the measure itself, and does not need to be rejected 

without investigation. Double-barrelled questions needed to be eliminated in most cases 

in empirical research during the factor analysis (Hinkin 1995), as they have appeared 

not to capture the examined domain content. 

 

Scale level and response format 
 

Determining the format of a response is a substantial element of the measure 

development process. After clearly determining what is being measured, and through 

which items it is measured, the format of the response needs to be decided upon 

(DeVellis 2003).  

 

Response formats can range from a Boolean, such as agree-disagree and yes-no, to 

scales with more response categories. One of the most commonly used item format is 

the Likert-type scale. A good Likert-type scale item is clear and allows the respondent 

to express an opinion over beliefs and attitudes (DeVellis 2003). The values on a Likert-

type scale are ordinal categories (Dunn-Rankin 2004), which accurately reflect the 

differences in opinion (DeVellis 2003). The opinion of the respondent can be expressed 

on a five-point scale ranging from (1) strongly disagree; (2) disagree; (3) neutral; (4) 

agree to (5) strongly agree. The advantage of this approach is that it is universally 

applicable, and gives a comparable basis for measurement. 
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Formative and reflective measurement 
 

The basic difference between formative and reflective measurement is the direction of 

causality between the construct and the indicators. This influences the statistical features 

of the models applied, and thus influences the construction of the structural model. 

 

Partial least squares (PLS), the chosen modelling technique in this research 

accommodates the application of both formative and reflective measures (Chin 1998). 

Reflective measures are caused by the construct. They are also referred to as indicators 

(or manifest variables), as they indicate the possible values or extent of the construct 

under investigation (Bollen 1984). Formative measures, on the other hand, show a 

causal relationship pointing from the manifest variable towards the latent variable, 

meaning that the underlying variables actually influence the value of the constructs 

(Diamantopoulos, Riefler & Roth 2008). Statistically, this also implies that in formative 

measurement models measurement error occurs at the construct level, while in reflective 

measurement any error in measurement is at the level of the indicators (Chin 1998). 

 

Jarvis et al. (2003) suggest three further dimensions in which the measures need to be 

assessed to determine their conceptual alignment. Apart from causality, these 

dimensions are the interchangeability of the indicators; the covariance among the 

indicators; and the antecedents and consequences of the indicators need to be examined. 

These simple considerations allow the researcher to determine how measures need to be 

designed or integrated into the model, and need statistical assessment accordingly. For 

instance, the values of reflective measures are expected to correlate, while there is no 

such expectation for formative measures (Jarvis et al. 2003). Thus, Cronbach’s Alpha is 

only applicable to determine the reliability of reflective measures, as it relies on the 

correlation between the variables (Cronbach 1951). In reflection to the applicability of 

reliability and validity measures to the different measurement models, a reflective 

model can be considered more desirable (Diamantopoulos et al. 2008; Henseler, Ringle 

& Sinkovics 2009). The application of reflective measures is more widespread across 

different disciplines (Diamantopoulos et al. 2008; Jarvis et al. 2003). 
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6.2.2 Measure Development for the Survey 

 

Pre-developed measures were sought for every construct incorporated into the 

conceptual framework. Pre-tested questionnaire elements were found for the firm life-

cycle construct and the expansion plans constructs. Detailed principles were identifiable 

for the development of the questionnaire sections on firm growth and resource 

attributes. Quantitative measures are developed for the resource attributes of the firm 

based on the extended VRIO framework (Barney 1997, 2001; Gottschalk 2007; Wade & 

Hulland 2004), and for firm growth based on the principles identified by Delmar (2006). 

Profitability measures were developed in the style of the previously applied 

measurement tools. 

 

Firm life-cycle 
 

Lester et al. (2003) developed and tested a scale to measure a five-stage model of firm 

life-cycle theory. The empirical testing was based on survey data obtained from the 

manufacturing industries. Based on 242 respondents (managers in the US), a reliability 

of 0.57 to 0.85 was reached (Lester et al. 2003) in terms of Cronbach’s Alpha 

(Cronbach 1951). 

 

Table 6.3: Splitting the double-barrelled firm life-cycle question 
Original double-barrelled question Split questions 

In my opinion, during the last financial year, 
as a firm, we were larger than most of our 
competitors. 

“2. As a firm, we are larger than 
most of our competitors, but not as 
large as we could be.”  
(Lester et al. 2003, p. 354) In my opinion, during the last financial year, 

as a firm we were not as large as we could be. 
 

The questionnaire used by Lester et al. (2003) is shown in Appendix 4.1. Respondents 

were asked to rate the statements using Likert response format expressing the extent to 

which they agree with them. The questions were modified in alignment with the 

considerations about the development of items for measures discussed earlier. In order 

to avoid double-barrelled questions, question two was broken up into two sub-questions 

which were presented separately within the questionnaire (see Table 6.3). The original 

question was substituted by the additional questions (generated by splitting an original 

question) in the measures of the firm life-cycle stage.  
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These questions were repeated as retrospective questions (with a different pre-face text) 

to allow the consideration of progress in the firm life-cycle path. In the section 

enquiring about the current situation, all 21 questions start with “In my opinion, during 

the last financial year, …”, and in the section enquiring about the past, questions start 

with “In my view, during the financial year four years ago (or at founding), …”. 

 

In order to increase the engagement of the respondents, and avoid the respondents 

answering similar questions automatically, the questions were shuffled around between 

topics rather than asked in the thematic sequence shown in the original survey. The 

questions are numbered 1 to 42 in the survey (see Appendix 4.3 for the questionnaire). 

The questions are placed on the second and third pages of the questionnaire. The 

comparison of life-cycle stages can be considered a central theme of the research. 

Placing these questions later in the questionnaire would have exposed the responses to 

the risk of a higher level of survey fatigue. The questions following these longer 

sections are divided into shorter sections to break the monotony of responding, and 

making them more comprehensive.  

 

The measures are conceptually ordered into a first-order and second-order constructs 

(see Figure 5.6, p. 109). The first-order construct (firm life-cycle) is measured directly 

by second-order constructs associated with the different firm life-cycle stages. 

According to Jarvis et al. (2003), these measures fulfil the requirements of reflective 

measures at both levels. The measures of the first-order constructs are not causes of the 

actual (sub-)construct. The measures are interchangeable, as mixing them up does not 

impact the assessment of the construct and leaving any out does not necessarily 

jeopardise the measurement model. The measures also belong to the same conceptual 

area in the sense that they all indicate the particular life-cycle stage to which they are 

assigned. The reflective nature of the relationship between the sub-constructs and the 

second-order construct can also be demonstrated. The values associated with the sub-

constructs corresponding to the different life-cycle stages are the results of the units of 

investigation indicating a position in a particular life-cycle stage. Table 6.4 shows the 

alignment of the measures to different life-cycle stages, based on Lester et al. (2003).  
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Table 6.4: Alignment of questions with firm life-cycle stage sub-constructs 
Question number 
(see Appendix 4.3) 

St
ag

e 
Question theme 

Current Initial 
Organisation is small 1 22 
Power rests with founder 2 23 
Simple structure 3 24 

E
xi

st
en

ce
 

Simple information processing 4 25 

Power spread among several owners/investors 7 28 
Some specialisation 18 39 
Information processing consists of monitoring performance 9 30 

S
ur

vi
va

l 

Decision making includes some analysis 10 31 
Larger than other competitors 6 27 
Not as large as could be 21 42 
Power distributed among numerous shareholders 12 33 
Structure is functional and becoming much more formal 8 29 S

uc
ce

ss
 

Information processing is sophisticated 14 35 
Widely dispersed organisation 11 32 
Structure is divisional or matrix 13 34 
Information processing is complex 17 38 

R
en

ew
al

 

Decisions emphasise growth and participation 15 36 
Centralised structure with few control systems 16 37 
Information processing not sophisticated but badly needed 20 41 
Centralised decision making, not complex 5 26 

D
ec

li
ne

 

Decision by a few conservative managers 19 40 
Based on Lester et al. (2003) 

 

A further purpose of this measure is to enable the allocation of respondents to life-cycle 

stages. Thus, the measure will be used for categorising the companies into life-cycle 

stages both currently and initially (four years ago) using cluster analysis. This measure 

is also included in the structural model as an explanation factor of firm growth. 

 

Expansion plans 
 

Pistrui (2003) developed and validated a set of questions for measuring the expansion 

plans of entrepreneurs. This measure has been validated by several researchers in 

several countries. As also discussed in the review chapters, Pistrui (2003) identified 

firm expansion plans with the growth intentions of a company. This justifies the 

relevance of using questions about expansion plans to measure the growth intentions of 

a company. The reliability of this measure has been tested and results were published 

for Romania (Pistrui 2003; Pistrui, Welsch & Roberts 1997), Turkey (Kozan et al. 
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2006), the Philippines (Munoz et al. 2005), China (Welsch et al. 2003), Germany 

(Pistrui et al. 2000), the USA (Gundry & Welsch 2001) and Lebanon (Fahed-Sreih et al. 

2007).  

 

The set of questions shown in Appendix 4.2 measuring the expansion plans and growth 

intentions of entrepreneurs on a five-point Likert-type scale were developed by Pistrui 

(2003) and published in full by Welsch et al. (2003). The questions inquire about 

growth intentions in five distinct conceptual areas: markets; technology; finances; 

operations; and organisation. In order to deter respondents from giving uniform 

answers, the questions were arranged in a rotating sequence between the thematic areas. 

The following piece of introductory text has been added before each item of this part of 

the questionnaire in order to provide perspective to the respondent: “During the past 

four years (or since founding), I believe, that the firm you own/manage/work for 

actively engaged in planning to…”. As these items could be considered the least 

complicated in terms of structure, and also taking survey fatigue into consideration, 

these questions constitute the last block of the questionnaire (questions 77-94, see 

Appendix 4.3).  

 

Table 6.5: Expected alignment of questions with firm expansion plans sub-constructs 
Sub-construct Question theme Question number (see Appendix 4.3) 

New product 77 
New market 79 
Expand distribution 81 
Promotion 83 
Market research 85 

Market 
expansion 

Expand scope 87 
Computerisation 78 
New equipment 87 
Upgrade computers 91 

Technology 
change 

Replace equipment 93 
Additional financing 80 

Financing 
Professional advice 88 
Add space 82 
Expand facilities 89 
Redesign office/site 92 
Training 84 
Work methods redesign 90 

Operations 

Add specialists 94 
Source: based on Pistrui (2003) and Welsch et al. (2003) 

 



Chapter 6: Research Instrumentation 

131 

The measurement model includes two layers (see Figure 5.7, p. 110). The first-order 

constructs are measured by multiple variables in a reflective way. The variables can be 

grouped into sub-constructs based on their content, as shown in Table 6.5. Although this 

alignment to sub-constructs has not been confirmed in literature, as the overview shows, 

the scale has been applied successfully in several countries. 

 

The indicators of the sub-constructs can also be considered reflective measures, as they 

are far from comprehensive, are interchangeable at the sub-construct level, and cannot 

be identified as causes of the sub-constructs (Jarvis et al. 2003). Thus, the measurement 

structure is a two-layer, reflective structure, which may present itself to be multi-

dimensional (consisting of several factors) depending on the research outcome. 

 

Firm growth 
 

The development of a measurement tool for firm growth was based on the summary of 

Davidsson et al. (2006), and especially the review by Delmar (2006). Three dimensions 

were identified within firm growth: the number of employees (measured in terms of full 

time equivalents); annual turnover; and the total value of assets. Perceived levels of 

growth are assessed in order to measure the firm growth construct.  

 

Table 6.6: Sub-constructs and measures of firm growth 
Sub- 

construct 
Question wording Question number 

(see Appendix 4.3) 
Scale 

direction 
Slowly (absolute and relative) 47 Reversed 
Faster than competition 48 Positive 
Not as fast as possible 49 Reversed 

Employment 
growth 

Very fast 50 Positive 
Slowly (absolute and relative) 51 Reversed 
Faster than competition 52 Positive 
Not as fast as possible 53 Reversed 

Annual 
turnover 
growth 

Very fast 54 Positive 
Slowly (absolute and relative) 55 Reversed 
Faster than competition 56 Positive 
Not as fast as possible 57 Reversed 

Asset 
growth 

Very fast 58 Positive 
 

The basic structure of the questions assessing firm growth was adapted from the firm 

life-cycle measure developed by Lester et al. (2003). As firm growth can be identified 



Chapter 6: Research Instrumentation 

132 

as the change of firm size, the basic structure of the firm size related questions was used 

(see questions 1-3 in Appendix 4.1), and the content adapted to assess firm growth. This 

resulted in three questions regarding each dimension of firm growth. Similar to the 

problem discussed in the construction of the firm life-cycle measure, the double-

barrelled question needed to be divided into two separate questions (see Table 6.3). 

Questions 47, 48, 49 and 50 (see Appendix 4.3) assess the dimension of employment 

growth. The layout of the questionnaire and the association between the indicators and 

the sub-constructs is shown in Table 6.6 (also indicating the expected direction of the 

variable loading onto the scale). 

 

Profitability 
 

Although the growth-profitability trade-off has been identified and extensively 

discussed in literature (see Davidsson et al. (2006), as well as Chapter 3, p. 28 ff), it was 

necessary to introduce additional measures for that concept (see Table 6.7). Keeping the 

style and structure of the firm growth measures in mind, questions 43-46 were 

composed and inserted into the questionnaire (see Appendix 4.3). As these questions 

were closer to the operational aspects of the firm, the block has been relocated next to 

the firm life-cycle question block in order to blend in with the logical flow of the 

questionnaire. There were four questions dedicated to measuring this variable, as a 

multi-measure approach has been decided upon in developing the measurement for the 

constructs. Questions 43 and 45 are expected to have an opposite loading than 44 and 

46, as they are phrased in an opposite direction. The questions avoid double-negative 

statements thereby ensuring higher reliability. Questions 43 and 46 are the exact 

opposite of each other, thus controlling for the consistency of the response.  

 

Table 6.7: Questions measuring the indicators of the Profitability construct 
Question theme Question number (see Appendix 4.3) Scale direction 
Low 43 Reversed 
Above competition 44 Positive 
Not satisfactory 45 Reversed 
Very high 46 Positive 

 

The measurement model of this construct has not been structured in a hierarchical way, 

as is the case of other constructs of the model, given its conceptual simplicity. The 
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measures were designed in a reflective way, in a manner similar to that used to design 

the measures of the other constructs. 

 

Resource attributes 
 

The construction of measures on firm resources relies on the resource heterogeneity 

approach (see Newbert (2007) and Chapter 5.2, p. 86). The dimensions in which 

resource attributes are measured are derived from the basic theory advanced by Barney 

(1991a) as expanded by several authors, as elaborated in Table 6.8.  

 

Table 6.8: Resource attribute definitions 
Attributes General definitions 

Value Enables the firm to utilise opportunities or neutralise threats 
Rarity Enables the firm to gain short-term competitive advantages 
Inimitability Resources are difficult to imitate and, thus, enabled the firm 

to gain competitive advantage in the long run 
Substitutability Resources which can be easily substituted by other resources 
Combinability Resources can be utilised together with, or enable the 

combination of, other resources 
Mobility Resources which can be traded easily 
Exploitability Enables the firm to exploit opportunities 

Source: compiled from Barney (1997) and Gottschalk (2007)  

 

Seven dimensions of firm resource attributes were identified: value; exploitability; 

rarity; inimitability; substitutability; combinability; and mobility. Three questions were 

dedicated to each dimension, in order to be able to establish the reliability of 

measurement through multivariate measures. The questions followed a similar pattern to 

those relating to the measures applied to assess firm size in the original questionnaire of 

Lester et al. (2003) (see questions 1-3 in Appendix 4.1).  

 

The statements the respondent was asked to evaluate start with a uniform prefix putting 

the questions into perspective for the respondent: “In my experience of the previous 

four years (or since founding), the firm I own/manage/work for…”. The second part of 

the statement contains the feature of the resources about which the respondent is asked 

to give opinion (value; exploitability; rarity; inimitability; substitutability; 

combinability; and mobility), and the third part of the statement is the actual simple 

explanation of the resource attribute referred to earlier (see Table 6.8). The definitions 
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of value and exploitability overlap, so the two dimensions have been merged into one, 

more general dimension. The questions were rotated among the six dimensions in order 

to ensure the enhanced reliability of the responses (see Table 6.9). 

 

Table 6.9: Measures and sub-constructs associated with research attributes 

Sub-construct Question wording 
Question number 
(see Appendix 4.3) 

Scale 
direction 

No access 59 Reversed 
Less access than competitors 65 Reversed 

Value and 
Exploitability 

Had access 71 Positive 
Less access than competitors 60 Reversed 
No access 66 Reversed 

Rarity 

Had access 72 Positive 
Had access 61 Positive 
No access 67 Reversed 

Inimitability 

Less access than competitors 73 Reversed 
No access 62 Reversed 
Less access than competitors 68 Reversed 

Substitutability 

Had access 64 Positive 
Had access 63 Positive 
No access 69 Reversed 

Combinability 

Less access than competitors 75 Reversed 
Had access 64 Positive 
Less access than competitors 70 Reversed 

Mobility 

No access 76 Reversed 
 

The reflective nature of measurement, at both the construct (resource attributes) and 

sub-construct levels, can be justified. At the sub-construct level, statements allow the 

respondent to identify the accessibility of resources with different attributes. The range 

of questions associated with one particular research attribute approximate the level of 

access to resources with that particular attribute. Likewise, at the construct level, the 

different dimensions of resource attributes reflect the resource access of the firm. These 

measures are interchangeable at both the sub-construct and the construct level, and are 

reflections rather than causes of the actual (sub-)construct value(s) (Jarvis et al. 2003). 

Thus, the measurement model is to be considered reflective at both levels. 

 

Demographic questions 
 

The first section of the questionnaire contains questions about various demographic 

attributes of the respondents, including the size, legal form and the location of the firm 
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and the industry in which the company operates. This information allows the matter of 

whether the respondents fall into the desired cohort of the companies to be determined, 

by allowing the comparison of the sample to the total population. (Basic figures on the 

total population are discussed in Chapter 2.) It also enables the researcher to determine 

how representative the sample is compared to the total population of companies. Firm 

size categories have been set up according to the classification of the European Union 

(EU) (EC 2008) which defines the size groups of micro, small, medium and large 

companies similarly to the Australian definition issued by the Australian Bureau of 

Statistics (ABS) (Trewin 2002, 2005). There are two major differences between the 

small and medium sized enterprise (SME) definitions utilised in Australia and the EU in 

quantitative terms. Firstly, the ABS uses a solely employment-based definition, 

secondly, the threshold limits are slightly different (see Table 6.10). 

 

Table 6.10: SME definitions in Australia and the EU – Number of Employees 
 Australia EU 

 [Number of employees] 
Non-employing 0 0 
Micro 1-4 1-10 
Small 5-19 10-50 
Medium 20-200 50-249 
Large 200+ 250+ 

Source: compiled from Trewin (2002, 2005) and EC (2008)  

 

In the Australian definition, the ABS basically applies an employee number-based 

definition (Trewin 2002). The total income/expenses part of the definition is not 

essential, only suggested by the ABS (2001b) to enable the comparison between the 

ABS and other, tax-based databases. The European figures are based on the SME 

definition issued by the European Commission (EC) (2008). As the survey is conducted 

in Australia and Hungary, the monetary values needed to be converted into the national 

currencies. The Australian dollar values are marked by A$, the Euro values by € and the 

Hungarian Forint by HUF. The conversion between Euros, Australian dollars and 

Hungarian Forints were made at an exchange rate of 0.6 A$/€, 250 HUF/€ and 150 

AUD/HUF. These exchange rates were based on average exchange rates calculated for 

the period between 2004 and 2008, according to the exchange rate database of the 

National Bank of Hungary (MNB 2009). The results were rounded to integer values or 
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in case of the Australian dollars, halves, in order to make it easier for the respondents to 

determine categories into which their company falls (see Table 6.11). 

 

Table 6.11: SME definitions in Australia and the EU – Financial Thresholds 
 Australia EU 
 Total income/ 

expenses 
Annual turnover Total assets 

 [A$] [HUF] [€] [A$] [HUF] [€] [A$] [HUF] 

Non-employing 
and Micro <

 1
0k

 

<
 1

.5
M

 

<
 2

M
 

<
 3

.5
M

 

<
 5

00
M

 

<
 2

M
 

<
 3

.5
M

 

<
 5

00
M

 

Small 

10
k 

–5
M

 

1.
5M

 –
 

75
0M

 

2M
 –

 
10

M
 

3.
5M

 –
 

17
M

 

50
0M

 –
 

2.
5B

 

2M
 –

 
10

M
 

3.
5M

 –
 

17
M

 

50
0M

 –
 

2.
5B

 

Medium 

10
M

 –
 

50
M

 

17
M

 –
 

83
M

 

2.
5B

 –
 

12
.5

B
 

10
M

 –
 

43
M

 

17
M

 –
 

71
M

 

2.
5B

 –
 

10
.7

5B
 

Large 

5M
 <

 

75
0M

 <
 

50
M

 <
 

83
M

 <
 

12
.5

B
 <

 

43
M

 <
 

71
M

 <
 

10
.7

5B
 <

 
Source: compiled from Trewin (2002, 2005) and EC (2008)   

Legend: k = thousand, M = million, B = billion, A$ = Australian Dollar,  
€ = Euro, HUF = Hungarian Forint 

 

The focus of this research is on SMEs, a term that technically applies to all, non-large 

companies ranging from businesses with no employees to medium-sized companies (see 

Table 6.11). In the questionnaire, all three quantitative dimensions (employee number, 

annual turnover and total assets) are represented, along with the industry classification 

(the categories were derived form the harmonisation of the Australian (ANZISC), EU 

(TEÁOR in Hungary) and United Nations (ISIC) groupings (see Appendix 1 for 

industrial sub-categories). The size categories of the EU definition have been adopted, 

as this definition can be considered the most comprehensive. An additional size 

category has been included between the small and medium groups thus allowing the 

data to fit both the Australian and the EU standard statistical definitions (see Appendix 

4.3 for the demographic section of the questionnaire).  
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The inclusion of this industry classification on introduces a further control over the 

representativeness of the data for the total population (this information on the firms is 

widely available in statistical databases). In the questionnaire (see Appendix 4.3), the 

industry classification allows the respondent to mark more than one industry that is 

important for the firm. This allows diversified businesses to be assessed more 

accurately. 

 

In order to be able to evaluate a further dimension of representativeness, the 

geographical location of the firms has also been included in the questionnaire. The 

postal code of the respondents was collected, which provides information on the 

location of the head office of the company. Asking for the postal code makes it 

relatively easy to determine the location of the company without breaching the 

anonymity of the respondent. This information can be cross-referenced with information 

from the statistical offices, thus enabling the assessment of representativeness in terms 

of spatial distribution of respondents. 

 

The legal form of the surveyed companies can also be used to assess the 

representativeness of the sample and is a good indicator of inappropriate respondents. 

The Australian Corporations Act, No. 50 of 2001 (Corporations Act  2001) defines 

eight different types of registered and unregistered legal business forms. The Hungarian 

Corporations Act 2006 (Gazdasági társaságokról szóló törvény  2006) has been 

harmonised with EU regulations after the country’s EU accession.  

 

The gender and position in the company of the respondent is also included in the 

demographic section of the questionnaire. It gives an opportunity to evaluate the 

perception biases that might have been caused by the respondent’s position within the 

company or even their gender. This is important, as the measurement is perception-

based and can be sensitive to influences of a personal nature. 

 

6.2.3 Questionnaire Development 

 

The questionnaire was developed in English, according to the considerations described 

in the previous section. In this section, details of the development process of the 
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questionnaire are discussed. The questionnaire has been presented for evaluation to a 

group of experts from academia and industry. The questionnaire has been translated into 

Hungarian, and translated back from Hungarian, into English, by an independent expert, 

to compare the biases of the first translation. Finally, ethics approval for the 

questionnaire was obtained from Swinburne University of Technology. 

 

Expert Evaluation 
 

The representatives of several important institutions have been given the questionnaire 

to provide feedback including the Australian Computer Society (ACS); the Australian 

Information Industry Association (AIIA); the Hungarian Association of IT Businesses; 

senior academics at Swinburne University of Technology and Department of 

Economics of the Budapest University of Technology and Economics; and the 

Hungarian Academy of Sciences. The feedback received has been considered and 

applied. Substantial feedback has touched on the order of the questions, the layout of 

the questionnaire and the length of the questionnaire (see Appendix 4.4). The letter of 

introduction and the advertising text connected to the questionnaire have also been 

subjected to expert evaluation. The final version of the questionnaire was proofread by a 

professional editor before application. 

 

The Hungarian Translation 
 

Several versions of the questionnaire were translated into Hungarian, in order to obtain 

feedback. The penultimate version of the Hungarian translation was back-translated into 

English by a professional translator, and the two versions were compared. Appendix 4.4 

gives a detailed account of the differences between the original English and the back-

translated versions of the questionnaire. The Hungarian version of the questionnaire is 

displayed in Appendix 4.5. 
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Research Ethics Considerations and Authorisation 
 

An application was submitted to the Human Research Ethics Committee of Swinburne 

University of Technology in order to obtain authorisation for conducting the data 

collection of the research project according to Australian legal regulations and 

Swinburne University ethics protocol. 

 

As the data collection also took place overseas (in Hungary), the ethical and legal 

conditions of conducting research in Hungary needed to be reviewed. Appendix 5.2 

contains the specific regulations about conducting research in Hungary. As shown in the 

summary, further authorisation under Hungarian legal regulations was not needed for 

the project. 

 

The Swinburne University Human Research Ethics Committee authorised the project 

(see approval in Appendix 5.1). During the data collection phase, a variation request had 

to be submitted to reflect the necessary changes in the data collection procedure in the 

research protocol (see approval letter in Appendix 5.3). 

 

6.3 Sample design 

 

Lind, Marchal and Mason (2002) define a sample as a “part of the population of 

interest” and population as a “collection of all possible individuals … of interest.” There 

are several options for probability and non-probability sampling from which a 

researcher can choose (Babbie 2007). 

 

Creswell (2009) agrees with other authors that the key to achieving representativeness is 

probability sampling (using random or well-structured samples), and suggests the use of 

a random number generator to ensure the randomness of a sample. However, self-

administered research instruments, such as surveys, do not ensure representativeness 

even at a very high (but less than 70%) response rate (Covert 2007).  
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6.3.1 Survey Administration Method and Sampling Design 

 

The target population of the study has been identified according to the research 

objectives as SMEs in the ICT sector in Hungary and Australia. Companies of interest 

are within the medium or lower size category according to the measures applied in the 

demographic section of the questionnaire (see Table 6.10 on page 135, and Table 6.11 

on page 136). This means firms with less than 250 employees, an annual turnover of 

less than A$83 million and total asset value of less than A$71 million were sought from 

within the ICT sector (see Appendix 1 for detailed industry classification). According to 

the definition formulated by the EU (EC 2008), companies with two of these three 

indicators below the indicated values qualify as SMEs. This definition was applied, 

when the responses were controlled for outliers. 

 

Access to the population has been sought within the requirements of the Swinburne 

Policy on the Conduct of Research (Swinburne 2010), which is in line with the relevant 

Australian national policy (National Statement on Ethical Conduct in Human Research  

2007). The corresponding regulations in Hungary were also taken into consideration 

(see Appendix 5.2 for details). 

 

Porter (2004) suggests that web-based surveys may be equally or even more effective 

given the respondents are comfortable with using the medium and have sufficient access 

to it. Given the specific population of firms (ICT industry), electronic distribution and 

administration of the survey was found to be more reasonable than a paper-based, 

regular mail administration. Companies in the ICT industry can be expected to have 

internet access and respondents are expected to be fairly comfortable with responding 

on-line. An electronic administration option was also favoured for its lower cost (only 

list related costs compared to list access, mailing, printing and response costs of a mail 

survey). Swinburne University provided an on-line survey facility (Opinio) for the 

purposes of the research.  

 

Due to the lack of availability of email contact details, a regular mail survey 

administration method was chosen for Hungary, while an electronic survey 

administration was implemented in Australia. The following sections give detailed 

information on the sources of contact information. 
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6.3.2 Sample Availability and Contact Sources in Australia 

 

The AIIA and the ACS were contacted for the purposes of cooperation in the survey 

distribution. The URL link to the survey was circulated in the newsletters of the ACS 

and the AIIA. Unfortunately, this distribution approach promised only a limited number 

of responses, so a more direct approach was taken in inviting respondents to participate 

in the research project. Contact information of possible respondents was identified from 

two different sources.  

 

A direct marketing list broker (MediaM Group) was contacted, to provide access 

options to the target population. The list broker was able to provide contact details for 

CEOs, CFOs, CIOs, marketing and operations managers of companies with 20 to 200 

employees and revenues below $99 million. A total of 3,106 email addresses and 

contact names were identified in the IncNET (list provider) database. The list brokers 

also confirmed, that at the time of enquiry (February 2009), no other database contained 

email contact details for such firms.  

 

A response rate of 3-5% was suggested by the experts of the list broker companies 

invited to provide lists for the purposes of the research. Applying that response rate to 

the number of company contacts, it was feared that the data collection would not yield 

sufficient numbers for the actual statistical analysis. Thus, contact details of further 

2,291 companies were collected from the databases hosted by the Multimedia Victoria21 

the AusTrade 22  websites. These websites contain contact details from companies 

registering themselves. Companies matching the required industry classification were 

identified and their contact information used for distributing the survey. 

 

This sampling approach is sampling (Covert 2007) or reliance on available subjects 

(Babbie 1990), which is a non-probability sampling method. As the exact size details of 

these companies could not be accessed, the selection of the respondents relied on the 

                                                 
21 http://www.mmv.vic.gov.au/ 
22 http://www.austrade.gov.au/ 



Chapter 6: Research Instrumentation 

142 

demographic section of the questionnaire. This sampling approach imposes a heavy 

limitation on the extent to which the results of such survey may be generalised. 

 

6.3.3 Sample Availability and Contact Sources in Hungary 

 

In Hungary, the Hungarian Central Statistical Office maintains a register of companies 

and provides list and contact detail-related services. Officials of the Hungarian Central 

Statistical Office have confirmed that email contact details were (except for a few cases) 

not available in their database. Due to the lack of availability of email contact details, 

and the restrictive electronic direct marketing regulations in Hungary (see Appendix 

5.2), a paper-based survey administration method was chosen. Out of the population of 

41,710 SMEs operating in the in the ICT sector, a sample of 1,503 companies was 

selected.  

 

The selection method was influenced by the sample availability in Hungary. Only 

companies registered with a minimum of 20 employees were selected in the sample 

(similarly to the IncNET database). Further restrictions had to be placed on the selection 

of companies. The purpose of these restrictions was to eliminate companies which have 

gone out of business, but have not been deregistered with the statistical office. Figures 

published by the Hungarian Central Statistical Office show that approximately 65-68% 

of registered companies actually operated in the financial years 1999 to 2007. Thus, a 

key component of a successful data collection exercise was to try to filter out companies 

which have actually stopped operation. A database of company postal address contact 

details was provided by the GKI Economic Research Company, based on the database 

of the Hungarian Central Statistical Office. This database excluded companies which 

have not shown any revenue for the last two financial years and have shown records of 

negative total assets for the last two financial years, as these are indicators of the 

inactivity of the business. If a business has become inactive (has been abandoned), it is 

highly likely that there is no key representative who would respond to the survey, 

decreasing the response rate of the survey. 

 

The initial expectation for a response rate was 8-10% (this figure was advised by the 

experts of GKI Economic Research Company). After calculating the expected number 
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of responses, it was feared that the number of responses would be insufficient for 

analysis. A further set of 1,004 new company contact details have been collected from 

on-line company register databases, similar to the Yellow Pages.23 These companies 

were selected from company databases available online. 

 

This sampling approach is a mixture of random and convenience-based approaches, as 

part of the contact list was a selection of companies from the total population of IT 

businesses, and the smaller part of the population was selected based on self-registered 

on-line databases. 

 

6.3.4 Expected Outcome 

 

The composition of the examined population of small and medium sized IT companies 

in Australia and Hungary was similar, in the sense that approximately 60% of the 

addresses came from lists that have been collected by official or professional bodies and 

filtered accordingly, and 40% have been selected from self-registered sources. 

 

Table 6.12: Survey mail-out figures and response expectations 
 Medium Invitations Expected rate Expected number 

Australia Web 
IncNET  3,083  123 

MMVic & AusTrade  2,291  92 
Sub-total  5,374 4% 215 
Hungary Paper 
GKI Co.  1,503  135 

Company registers  1,004  90 
Sub-total  2,507 9% 225 
TOTAL  7881  439 

 

Table 6.12 gives an account of the intended number of invitations and response 

expectations. Experts from the bodies providing some of the contact lists have also 

given estimates regarding the expected response rates of the survey. From MediaM 

Group, the list broker suggested that web base surveys like this would have a 3-5% 

                                                 
23 http://www.europages.co.hu/ 
http://www.e-adatbazis.hu/ 
http://www.aranyoldalak.hu/ 
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response rate, while the expert from GKI Economic Research Company gave an 

estimate of 8-10% response rates for their regular mail-based surveys.  

 

Table 6.13: Response-enhancing arrangements 
Suggested by Porter (2004) Implementation in the project 

Multiple contact attempts are 
recommended, and four 
contacts maximise the 
response rate. 

Every respondent group receives a reminder to 
participate. (Reminders are to be administered after the 
influx of responses drops.) 

Survey length does reduce 
response rate, but only 
moderately. 

The survey questions were grouped into thematic 
groups, thus making instructions clearer and to 
allowing the respondent to give opinion on thematic 
groups in an organised way. This reduces the 
perceived length (and effort of responding to) the 
questionnaire. 

Only incentives given 
together with the survey 
instrument increase response 
rate. 

Due to the lack of finances, incentives have not been 
used. 

Saliency increases response 
rate. 

It can be assumed that the target audience has a deep 
interest in the topic of the research, namely the growth 
of their own companies. This has also been pointed out 
in the invitation and cover letter of the survey 
(Appendix 4.3). 

Confidentiality statements 
may have controversial 
effects on response rates, 
strong statements may 
actually lower response rate. 

Both the invitation and cover letter contain a 
confidentiality statement, in order to satisfy of the 
ethics requirements of Swinburne University 
(Appendix 4.3). 

Requesting help in the 
invitation increases response 
rate. 

The cover letter attempts to appeal to the empathy of 
the participants. It is assumed that the sympathy factor 
would have a stronger impact in Hungary than in 
Australia (Appendix 4.3). 

Academic sponsorship of 
surveys delivers a higher 
response rate. 

Swinburne University has been clearly identified as an 
academic sponsor of the project. Further sponsorship 
agreements have been arranged with the ACS and the 
AIIA, and communicated to respondents. Cooperation 
was sought with the Hungarian Association of IT 
companies, who have withdrawn before the 
commencement of the Hungarian data collection. 
Further sponsors have agreed to support the research 
project (GKI Economic Research Company, Budapest 
University of Technology, Hungarian Association of 
Economist) and their support has also been clearly 
declared in the Hungarian version of the cover letter. 

Deadlines may or may not 
affect the response rate. 

The first round of invitations does not contain a 
deadline for response. The reminder included a 
deadline, which is calculated based on the turnover 
cycle of the first round of invitations. 
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The initial expectations for response numbers were designed so that the sub-samples 

from both countries would satisfy the sample size requirements (statistical power, effect 

size and Alpha) of structural equation modelling (SEM) (Hair et al. 2006) – a minimum 

of 200 responses were expected from each sub-population. To realise these response 

numbers, a range of response-enhancing techniques were considered. Porter (2004) 

provides a comprehensive summary of survey response rate enhancement 

recommendations (see Table 6.13 for details). 

 

6.4 Summary 

 

The project aims at building and assessing a holistic model of small firm growth. A 

quantitative approach has been found appropriate for this investigation, and a survey 

instrument has been developed and adapted to both Australia and Hungary. All 

constructs in the model have either shown a strong conceptual background, or even have 

had pre-tested measurement instruments associated with them which made the 

development of the survey instrument easier.  

 

Consideration has been given to the execution of the data collection, including potential 

response rates and their enhancement. Due to financial limitations, an internet-based 

distribution and survey has been conducted in Australia, while the lack of accessibility 

of electronic addresses has only enabled the paper and mail-based distribution and 

surveying in Hungary. Endorsement and cooperation agreements have been sought with 

major industrial bodies (AIIA and ACS in Australia, Hungarian Association of IT 

Businesses) and other institutions (Hungarian Association of Economists, Budapest 

University of Technology) to acquire resources that can contribute to the success of the 

project and enhance the response rate. 
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Chapter 7 
 

Modelling Methodology 
 

7.1 Introduction 

 

The choice of analytical methodology need to be made in response to the problem 

addressed in the research (Green 2002; Horwich 1993; Kuhn 1977). This research 

project aims to assess small and medium sized enterprise (SME) growth in the 

information communication technologies (ICT) sector. Based on the assessment of 

research novelty and methodological fitness, a quantitative approach was found to be 

appropriate. The following sections justify and discuss the choice of modelling 

technique used to validate the proposed model, building on the research instrument 

discussed in the previous chapter. 

 

7.2 Statistical Methods Overview 

 

There is a broad range of analytical tools available to evaluate quantitative research 

results (Hair et al. 2006). Structural Equation Modelling (SEM) stands out amongst 

these, as it enables researchers to examine multiple relationships between variables 

simultaneously and allow the testing of an entire model or theory (Streiner 2006). This 

extends the ability of statistical methods dealing with relationships between dependent 

and independent variables one at a time (Chin 1998; Hair et al. 2006). SEM has become 

generally accepted practice for validating research instruments and testing links between 

constructs (Reisinger & Mavondo 2006). 

 

In preparation for undertaking SEM, confirmatory factor analysis (CFA) needs to be 

performed to assess the construct validity of the model. CFA is used when variables can 

be grouped into constructs during the research design based on prior research. This also 

makes it possible to reduce the amount of data that is must be dealt with, and establishes 

the reliable measures for the constructs employed in the conceptual framework (Hair et 
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al. 2006). CFA can also be used to assess translated scales, by comparing factor 

structures between the data collected in the different languages (Streiner 2006).  

 

Cluster analysis needs to be employed in this research as well, as it allows the grouping 

of respondents based on the firm life-cycle measure. The purpose of cluster analysis is 

to divide the sample into groups which are homogeneous within themselves, but are 

distinguished by a high degree of heterogeneity between them. The unique feature of 

cluster analysis amongst multivariate techniques is that it does not have any 

assumptions regarding the data (Hair et al. 2006).  

 

7.2.1 Structural Equation Modelling (SEM) 

 

Methodology books such as Hair et al. (2006) and Chin (1998) point out the necessity 

of testing different characteristics of the data analysed. Both indicators and latent 

variable scores have to be tested for these statistical assumptions. Some analytical 

techniques exhibit great robustness against the violations of these statistical 

assumptions. Hair et al. (2006) point out that covariance-fitting-based SEM is not very 

sensitive to the violation of assumptions. However, the project and the data both need to 

be systematically assessed determine the applicability of the methodology. 

 

Two SEM modelling techniques can be highlighted, based on Henseler et al. (2009): 

covariance-fitting-based SEM (CBSEM) and variance-based SEM (PLS). The choice of 

the particular modelling technique needs to be made in reflection to the features of the 

actual data, as well as the general approach to and objectives of modelling. The 

following sections discuss the chosen modelling technique and the modelling strategy 

implemented in this research.  

 

Comparing CBSEM and PLS 
 

Henseler et al. (2009, p. 296) define covariance-fitting-based SEM (CBSEM) and 

variance-based SEM (PLS) approaches as being “complementary rather than 

competitive” modelling techniques. CBSEM and PLS are two techniques used to 

analyse data under different conditions, in different models and for different research 
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objectives (Chin & Newsted 1999). CBSEM is better suitable for theory testing and 

development, whereas PLS path modelling is more suited to predictive modelling with 

research situations of “high complexity but low theoretical information” (Henseler, et 

al. 2009, p. 296.) Reisinger and Mavondo (2006) also consider CBSEM to have 

potential in both theory testing and development. PLS can also be used for theory 

confirmation, as well as testing the existence of relationships between constructs (Chin 

1998; Henseler et al. 2009). Table 7.1 summarises the most important distinctions 

between PLS and CBSEM.  

 

Table 7.1 Comparison of PLS and CBSEM 
Criterion PLS CBSEM 

Objective Prediction-oriented Parameter-oriented 
Approach Variance-based Covariance-based 
Assumptions Predictor specification 

(nonparametric) 
Typically multivariate 
normal distribution and 
independent observations 
(parametric) 

Parameter estimates Consistent as indicators and 
sample size increase (i.e., 
consistency at large) 

Consistent 

Latent variable (LV) 
scores 

Explicitly estimated Indeterminate 

Epistemic relationship 
between LVs and its 
measures 

Can be modelled in either 
formative or relative mode 

Typically only with 
reflective indicators 

Implications Optimal prediction accuracy Optimal parameter 
accuracy 

Model complexity Large complexity (e.g., 100 
constructs and 1000 
indicators) 

Small to moderate model 
complexity (e.g., fewer 
than 100 indicators) 

Sample size Power analysis based on the 
portion of the model with the 
largest number of predictors. 
Minimal recommendations 
range from 30 to 100 cases. 

Ideally based on power 
analysis of specific model. 
Minimal recommendations 
range from 200 to 800. 

Source: Chin & Newsted (1999, p. 314) and Chin (2010) 

 

With reference to Table 7.1, the general objectives of the research project need to be 

examined to inform the choice between the CBSEM and PLS methods. In order to 

respond to the research questions, the structural model needs to be validated. Both 

modelling techniques offer the opportunity for model validation through a specific set 
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of criteria. However, due to the nature of the questions, a certain causality can be 

identified between the dependent and the independent constructs. 

 

With regard to the set of assumptions on the data, applying PLS makes it easier to fulfil 

the modelling requirements, as it poses no parametric assumptions. This potentially 

makes using PLS a more flexible choice, especially when considering the uncertainties 

of the data collection. 

 

The latent variable scores are important from the perspective of the research, as they are 

required to analyse the firm life-cycle perspective. CBSEM does not provide the latent 

variable scores. Thus, applying PLS is clearly favourable in implementing this research 

perspective. The appropriateness of this selection is confirmed when the difficulty of 

establishing measurement equivalence at the second-order construct level using the 

CBSEM modelling technique is considered (Cheung 2008). The comparison of simple 

averages across groups may end up being misleading (Cheung 2008), thus the weighted 

latent variable scores calculated by PLS allow a better assessment of model fit for the 

combined population.  

 

Model complexity needs to be assessed in order to enable an informed decision to be 

made between the modelling techniques. With potentially five second-order and 22 

first-order constructs incorporating 94 manifest variables, the model can be considered 

relatively complex, although it does not reach the high complexity level defined in 

Table 7.1. This makes both CBSEM and PLS applicable.  

 

A further problem is the correlation between factors (first-order constructs) when 

applying a higher-order construct structure, as correlation between the lower-order 

construct scores is required to establish the reliability and validity of the higher-order 

constructs (McGartland Rubio, Berg-Weger & Tebb 2001). Allowing first-order 

construct scores to correlate in CBSEM results in the correlation of the error-terms 

(McGartland Rubio et al. 2001). The correlation of error terms, however, is not advised, 

as it may provide misleading fit (Bollen 1989). This does not mean that higher-order 

constructs cannot be used in CBSEM, but simply that they are only applicable together 

with oblique factor rotation in confirmatory factor analysis (CFA) at the level of the 

first-order constructs (McGartland Rubio et al. 2001). 
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The research is conducted from a firm life-cycle perspective, aiming at fitting a uniform 

model on populations from two countries. In order to assess the structural model for 

different sub-sets of the sample (Australia, Hungary and particular firm life-cycle 

stages), the sample size requirement of the modelling technique applied becomes a 

critical parameter. As PLS is applicable for lesser sample sizes as well (although at the 

cost of sacrificing statistical power), applying this modelling technique potentially 

allows comparative analysis of the sub-samples within the framework of the same 

structural model. 

 

In summary, it can be stated, that although both PLS and CBSEM modelling techniques 

are applicable for the purposes of this project, in some respects PLS provides a better 

solution and a more flexible framework for validating the model and analysing the data 

in order to answer different aspects of the research questions. 

 

Modelling strategy choice 
 

Three distinct modelling approaches can be taken when applying SEM: confirmatory, 

model developmental and alternative model testing (Reisinger & Mavondo 2006). Hair 

et al. (2006) refer to these as modelling strategies: confirmatory; competing models; and 

model development strategy.  

 
While a confirmatory modelling strategy or approach aims at assessing the fitness of a 

particular model, the other two aim at coming up with an adjusted or alternative model 

that better fits the data. The main difference between the latter two is that while 

competing or alternative modelling approaches start assessing the fitness of the data 

with pre-defined model variants, the developmental strategy gradually adjusts the 

starting model using an iterative approach (Hair et al. 2006; Reisinger & Mavondo 

2006). Both PLS and CBSEM require firm conceptual support, thus being equally 

applicable modelling techniques for every modelling strategy.  

 

In order to answer the research questions, given that there is a firm conceptual 

foundation to the firm growth phenomenon, a model confirmatory strategy is most 

appropriate. This means that the applicability of a particular model structure can be 
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tested using the data collected on the population. The model confirmatory strategy will 

be augmented by the investigation of mediation and moderation effects hypothesised in 

this research. 

 

7.2.2 Assumptions and Requirements of Multivariate Data Analysis 

 

This section discusses statistical issues related to modelling. The question of scaling is 

addressed, to demonstrate that indicators measured on Likert-type scales can be 

employed in SEM modelling, as long as a multivariate measurement approach is 

followed. The specific requirements of PLS regarding the data are also discussed in 

detail. 

 

Indicator scaling 
 

The necessity of the data being measured on interval or ratio scales can be derived from 

the requirements of parametric methods. Thus SEM modelling techniques require 

indicators measured on an interval scale. This is a problem, as the Likert response 

format provides data measured on an ordinal scale. The matter of, whether or not 

ordinal data measured on a Likert-type scale is appropriate for SEM analysis needs to be 

considered. Specialists in quantitative methodology, as well as applied researchers from 

different disciplines, have investigated this issue. Carifio and Perla (2007) discuss the 

confusion in terminology and application, and state that the Likert response format and 

the Likert scale variables are substantially different. “The Likert response format is only 

a problem … [if researchers analyse] … each individual item on a scale or questionnaire 

separately.” In fact, “a single item is not a scale in the sense of a measurement scale” 

(Carifio & Perla 2007, p. 110). Thus they conclude that variables measured on a Likert-

type scale can be treated as interval scale data for the purposes of modelling.  

 

Empirical evidence has also been presented which indicates that, for instance, F-tests 

are fairly robust against the violation of the interval data assumption for 5 to 7 point 

Likert-type scales (Carifio & Perla 2007). Barrett (2010) investigated the difference 

between parametric and non-parametric correlation values in ordinal scaled data, and 

demonstrated that treating ordinal variables as continuous only results in minor 
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deviation from true correlation scores in case an ordinal scale consists of five or more 

levels. In conclusion, Carifio and Perla (2007) state that at a scale level – if the measure 

is constructed appropriately (Lyons 1998) – it is acceptable to treat 5 to 7 point Likert-

type scale questions as interval scale variables for parametric testing. Furthermore, 

several studies show that it is acceptable to treat Likert scale responses or the sum of 

these as interval level data and analyse them univariately and multivariately (Carifio & 

Perla 2008). Even promoters of the ordinal interpretation of Likert scale data 

acknowledge that parametric statistics are widely used to analyse this type of data (Gob, 

McCollin & Ramalhoto 2007; Liu & Agresti 2005). Scaling methodology books, such 

as Dunn-Rankin (2004), also prescribe parametric treatment for summated Likert scale 

data. Thus, it can be seen as appropriate to apply parametric methods to data measured 

on a five-point Likert scale format in this study. 

 

Specific requirements for PLS modelling 
 

PLS imposes minimal demands on measurement scales, sample size, residual (error 

term) distributions and independence of observations (Chin 1998; Chin & Newsted 

1999). Henseler et al. (2009, p. 284) point out the ability of PLS to analyse “high 

dimensional data in a low-structure environment.” 

 

There are minimum sample size requirements for PLS modelling as well. Based on the 

inside and the outside approximation, and the multiple regression method used by PLS, 

it is advised to use at least ten times as many cases, as either the largest number of 

formative indicators leading into one construct, or the largest number of independent 

latent variables influencing a dependent latent variable (Chin 1998; Chin & Newsted 

1999; Henseler et al. 2009). 

 

Sample size requirements need to be judged with reference to the required Alpha, 

statistical power and the expected effect size in the research. According to Hair et al. 

(2006, p. 10), Alpha – or type I error – is “the probability of rejecting the null 

hypothesis when actually true”; statistical power is “the probability of correctly 

rejecting the null hypothesis when it should be rejected”; effect size is “the actual 

magnitude of the effect of interest.” Henseler et al. (2009) point out, however, that a 
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lesser sample size requirement does not mean that PLS is advantageous in detecting 

statistical significance in small sample sizes. 

 

PLS is a distribution-free method; thus, it does not allow distribution-dependent 

statistical testing. However, with different strategies, such as bootstrapping and 

jackknife, distribution-dependent tests can still be performed (Henseler et al. 2009). 

 

7.2.3 PLS Model Evaluation 

 

As indicated previously, the two basic modelling techniques available for consideration 

are CBSEM and PLS. PLS has been chosen as it allows a comparative analysis and 

testing of the model across sub-groups of the respondents, even at a lower sample size, 

without distributional assumptions. 

 

The PLS path model is described by two distinct sets of linear equations (Chin 1998). 

The inner model is the actual conceptual model; in other words, it is the relationship 

between the latent variables representing the constructs. The outer model specifies the 

measurement model of the constructs involved in the inner model (Henseler et al. 2009). 

PLS estimates the loadings and weights within the model through an iterative process 

starting with an initial outside approximation, then the inner approximation and finally 

the outside approximation. This also means that it is difficult to define an overall 

goodness-of-fit (GoF) measure (Chin 1998; Chin & Newsted 1999; Henseler et al. 

2009). The inner and the outer models need to be assessed separately using different, 

variance-based indicators, as covariance based indicators would be inappropriate due to 

the lack of distributional assumptions (Chin & Newsted 1999). 

 

PLS measurement model evaluation 
 

Chin (2010) provides a comprehensive guide to evaluating PLS models and reporting 

PLS model results. The recommended indicator for assessing reliability of measures is 

Composite Reliability, also referred to as Dillion-Goldstein’s Rho (Dillon & Goldstein 

1984). Chin (2010) also recommends reporting Cronbach’s Alpha as it is a reliability 

measure traditionally reported for assessing the reliability of constructs in SEM. The 
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main difference between the two reliability indicators is that while Cronbach’s Alpha 

assumes the equal importance (weight) of indicators in composing the measure, 

Composite Reliability takes into consideration the factor loadings (Esposito Vinzi, 

Trinchera & Amato 2010), thus highlighting the importance of the individual indicators 

in composing the latent variable value. As a consequence of this, in order to calculate an 

accurate Cronbach’s Alpha score, indicators with negative loadings need to be reversed, 

while reversing these indicators is not necessary for calculating Composite Reliability. 

Chin (1998) considers Composite Reliability to be a better indicator than Cronbach’s 

Alpha. However, in evaluating the reliability of this model, both indicators will be 

reported to ensure comparability with other studies. Götz et al. (2010) suggest the 

assessment of indicator reliability as well, recommending the exclusion of indicators 

with a loading of less than 0.4 (in absolute value). Barroso, Carrión and Roldán (2010) 

argue that the necessary minimum loading should be 0.707 (meaning that the indicator 

shares at least 50% of its variance with the latent variable score), but also recommend 

the inclusion of weaker indicators in the case of PLS to allow the extraction of useful 

information from the data and create a better construct score. Hair et al. (2006) specify 

the acceptable level of construct reliability at 0.7, although they state that values above 

0.6 are also acceptable for exploratory research. 

 

The validity of the measures also needs to be investigated to establish the measurement 

model. Brennan et al. (2008) discuss eleven different avenues of validity. Face validity 

of the measurement is supported by the literature review and the application of scales 

previously tested by other researchers. Construct validity is established, on one hand, by 

CFA and, on the other hand, by the literature suggesting the particular structure of 

constructs used in the conceptual framework. Götz Liehr-Gobbers and Kraft (2010) 

recommend the assessment of content validity, convergent validity and discriminant 

validity. Content validity – the extent to which “a measurement model’s variables 

belong to the domain of the construct” (Götz et al. 2010, p. 694.) – can be assessed 

using (confirmatory or exploratory) factor analysis to establish unidimensionality. 

Convergent validity can be assessed using the average variance extracted (AVE) 

indicator. A 0.5 or higher value of AVE at the construct level is acceptable, meaning 

that more of the construct score’s variance is due to indicator variance as opposed to 

error variance. Discriminant validity describes the “dissimilarity in a measurement 

tool’s measures of different constructs”, and it “is proven if a latent variable’s AVE is 
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larger than the common variances (squared correlations) of this latent variable with any 

of the model’s constructs” (Götz t al. 2010, p. 696). Hair et al. (2006) set similar criteria 

for construct validity, specifically as convergent and discriminant validity.  

 

Factor loadings need to be assessed while conducting CFA to ensure unidimensionality 

of the factors (Hair et al. 2006). This contributes to both of the above-mentioned 

assessments of reliability and validity. With regard to factor analysis, Hair et al. (2006) 

specify the desired and acceptable levels of loadings and cross-loadings of variables 

within and between factors. A factor loading of 0.35 can be considered significant (at a 

0.05 significance level at a power of 80%) with a sample size of approximately 250. 

Generally, however, factor loadings of 0.5 or higher can be considered practically 

significant (Hair et al. 2006). These value thresholds are employed when examining the 

loadings, validity and reliability of the different constructs through CFA. 

 

Finally, the method of PLS estimation needs to be considered. There are three different 

weighting schemes available for consideration, which generally deliver a very similar 

result (Esposito Vinzi et al. 2010). The centroid weighting scheme is applied in this 

analysis, as it combines the ability of the path weighting scheme to accurately estimate 

the structural relations between the model constructs with the ability of the factorial 

scheme to accurately estimate measurement models. 

 

PLS modelling with higher-order constructs 
 

The conceptual model in this research contains higher-order measurement models. 

Wilson and Henseler (2007) discuss two established options for assessing hierarchical 

constructs with PLS path modelling. The first approach is the two-step approach, which 

requires the assessment of the model with only the first-order constructs involved. The 

construct level latent variable scores thus calculated are fed into the full model as 

indicators of the second-order constructs. This approach is advantageous when 

estimating higher-order models with formative indicators. The disadvantage of this 

approach is that second- or higher-order construct structure is not considered when 

estimating the first-order construct scores. Disregarding the higher-order structure of the 

model can potentially bias the outcome. 
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The second basic approach described by Wilson and Henseler (2007) is the so-called 

hierarchical components approach, also known as Repeated Indicators or the 

Superblock Approach. In this approach, the higher-order constructs are directly 

measured by all the indicators of the lower-order constructs with which they are linked. 

This approach is also advocated by Wetzels, Odekerken-Schroeder and van Oppen 

(2009) in their illustration of higher-order modelling. As the structure of the higher-

order model is considered crucial to this investigation, the hierarchical constructs 

approach is used in this research. 

 

When assessing the convergent and discriminant validity of the second-order constructs 

– which are essential for the validity assessment of the structural model – the AVE 

values of these constructs need to be calculated based on the loadings of the first-order 

constructs (Wetzels et al. 2009). Götz et al. (2010) published the formula for AVE 

calculation shown in Equation 7.1. 

 

Equation 7.1: AVE calculation 
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iλ : loading of variable i onto the construct 

( )iεvar : variance of the error term of variable i 

 

In Equation 7.1, ( )iεvar  = 1- 2
iλ  as 2

iλ  not only represents the squared factor loading but 

also the amount of variance shared between the indicator and the construct score. The 

rest of the variance is due to the error term and as the factor loadings are normalised to 

the [-1;1] interval, the rest of the variance not captured by the squared factor loading 

will be the variance of the error term. Thus, the AVE of second-order constructs is 

easily calculated based on the loadings of the first-order constructs. 

 

Assessing PLS structural models 
 

The general assessment of a PLS path structural model consists of assessing the R2 of 

the dependent constructs and the path coefficients. Both the strength and the 
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significance of the path coefficients need to be investigated to establish the explanatory 

power of the model. Besides the R2, a goodness-of-fit indicator can be calculated based 

on the communalities and R2s of the model. The f2 effect size indicator can be used to 

assess the impact of particular constructs on the dependent construct, as well as assess 

the strength of mediation and moderation effects (Chin 2010). 

 

Equation 7.2: GoF calculation for PLS path models 

2* RyCommunalitGoF =  (Wetzels et al. 2009, p. 187.) 

 

Although goodness-of-fit indicators are only experimental for PLS modelling (Chin 

1998), a GoF indicator can also be calculated as shown in Equation 7.2. Tenenhaus et 

al. (2005) suggest applying this GoF measure as it combines the fitness of both the 

measurement and the structural model. Wetzels et al. (2009) suggest the substitution of 

average communalities with AVE scores, as they argue they are equal in PLS models. 

Duarte and Raposo (2010) suggest the computation of average communality as the 

weighted average of communalities with the number of the manifest variables or 

indicators of every construct as weights. 

 

Equation 7.3: Cohen’s effect size calculation 
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=  (Chin 2010, p. 675.) 

 

Chin (2010) suggests the f2 indicator (see Equation 7.3) for assessing the effect size of 

predictor latent variables. A value of 0.35 or more indicates large, 0.15 to 0.35 medium 

and 0.02 to 0.15 small effect size of the latent variable on the dependent variable.  

Significance testing in PLS 
 

Bootstrapping can be used to estimate the t-value of path-coefficients and loadings in 

PLS models (Chin 1998). Bootstrapping is a non-parametric validation procedure which 

involves the re-sampling of the original data-set a number of times, thus enabling the 

estimation of t-values and confidence-intervals (Tenenhaus et al. 2005). Efron and 

Tibshirani (1998) suggest that the typical number of replications ranges between 50 and 

200, but even 200 replications may not allow the accurate estimation of confidence 
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intervals. Tenenhaus et al. (2005) demonstrate bootstrapping using 200 resamples, 

stating that it may lead to reasonable standard error estimates. Given the computing 

capacity at hand, a resampling of 500 is used for the validation of the model. This 

resampling number is also suggested by Efron and Tibshirani (1998), and will be used 

in this research whenever bootstrapping is referred to. 

 

Establishing measure equivalence across populations in PLS 
 

An important step in analysing the proposed model is to establish the validity and 

reliability of the measures across the sub-populations of the sample. Traditional 

CBSEM recommends separate modelling for cross-validating measures and structural 

models across different populations, with forcing model parameters across the models 

for the different sub-samples to be equal. Testing the significance of model parameter 

differences is conducted by means of difference of Chi-square tests (Bollen 1989). 

However, as PLS does not require distributional assumptions on the data, such testing is 

not applicable in the PLS modelling environment. So, this modelling logic needs to be 

adapted to the SmartPLS (Ringle, Wende & Will 2005) modelling environment.  

 

The SmartPLS software does not provide an opportunity to run the same model parallel 

with cross-referencing model parameters between the models fit to the different sub-

populations. Dijkstra (2010) describes the mathematical background of the PLS 

methodology. As PLS is a variance-based method, there are several differences in the 

process of building and assessing structural models compared with CBSEM. The 

solution to the problem lies in the modelling logic of PLS. 

 

The only way to force the loadings of the model variants (fit to the sub-samples) to be 

equal is to fit the model to the total population. Unpaired sample t-tests can be 

calculated using the estimations of bootstrapping on both sub-populations to establish 

whether or not these loadings are significantly different. In case of significantly 

different loadings, the measurement model needs to be assessed for the sub-populations 

separately to see whether or not further indicators need to be excluded to establish the 

equivalent validity and reliability of the measures. 
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Purifying the measurement model, initially on the combined sample moving onto the 

sub-samples afterwards for further purification, is an acceptable process as, due to the 

law of total variance24 (Lind et al. 2002), the measures found acceptable for the sub-

samples will be acceptable for the combined sample. In order to establish a 

measurement model that is valid for the total sample, as well as the sub-samples, the 

measurement model validated for the total sample needs to be confirmed for the sub-

samples and adjusted accordingly if needed. 

 

The significance of the difference between the path coefficients can be assessed using 

the bootstrapping based t-tests in a manner similar to the comparison of the 

measurement models. 

 

Mediation testing with PLS 
 

Testing of mediating effects is conducted based on the guidelines established by Baron 

and Kenny (1986) on the basic logic of testing the effects. Frazier, Tix and Barron 

(2004) rectified the process of interpreting the paths and significance levels to determine 

mediation and moderation. Some practical guidelines are also provided in the literature 

for application of the testing procedures in PLS for mediation (Streukens et al. 2010) 

and moderation (Henseler & Fassott 2010). 

 

Figure 7.1 displays the generic scheme of mediation as explained by Baron and Kenny 

(1986). Four steps of testing are prescribed: (1) there is a significant non-zero ‘c’ 

relationship between X independent and Y dependent variables; (2) there is a significant 

non-zero ‘a’ relationship between X independent and M mediator variables; (3) the 

mediator actually affects the dependent variable, so there is a significant non-zero ‘b’ 

relationship between M mediator and Y dependent variables; (4) to establish complete 

mediation, the direct effect of X on Y (path c’) should be zero. If step 4 cannot be 

proven, only partial mediation can be assumed (Frazier et al. 2004). 

 

 

                                                 
24 The variance of the combined sample is equal to the mean of the variances of the sub-samples plus the 
variance of the means of these sub-samples. 
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Figure 7.1: Generic scheme of mediation testing 

 
Based on Baron & Kenny (1986) 

 

Streukens et al. (2010) suggest testing alternative model-variants in PLS along the four 

steps of mediation testing to establish mediation effects. This process is also 

recommended by Frazier et al. (2004) more generally for regression and structural 

modelling techniques. The f2 effect size indicator is recommended to assess the strength 

of the mediation effect (Chin 2010). 

 

Moderation testing with PLS 
 

The model used in this research proposes the existence of a moderating effect of the 

‘country of origin’ on the model paths. Establishing such a significant moderating effect 

means that the estimated model parameters are not invariant across the sub-samples 

from the two countries under investigation.  

 

Frazier et al. (2004) schematises the moderating relationship as shown in Figure 7.2. 

They recommend testing the moderation effect through the inclusion of the interaction 

term of the moderator, and the moderated independent variable and the moderator as an 

independent variable, into the regression. In PLS, this approach is described and 

supported by Henseler and Fassott (2010). 
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Figure 7.2: Generic scheme of moderation testing 

 
Based on Frazier et al. (2004) and Henseler and Fassott (2010) 

 

When designing the testing of moderation, it is important to consider the scaling of 

dependent, independent and moderating variables (Frazier et al. 2004). In this case, the 

moderating variable (country of origin) is dichotomous and the dependent and 

independent variables are measured on the same type of scales. This greatly simplifies 

the situation, as coding the country of origin into [0;1] does not alter the scaling of the 

interaction term. Frazier et al. (2004) emphasise that the statistical power of the 

moderating effect in case of a categorical moderator depends heavily on the proportion 

of the groups within the total sample.  

 

Henseler and Fassott (2010) also suggest that in case of such a categorical moderator, a 

possible alternative to testing moderating effects is testing the model individually on the 

sub-samples from the different categories. They state that the results of the interaction 

term approach are equal or superior to the results of the group comparison approach. In 

case of the group comparison approach, further difficulties arise: statistical power is 

reduced by the reduction of the sample-sizes, and the significance of the difference in 

the path coefficients between the groups is difficult to determine. 
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Henseler and Fassott (2010) provide clear guidelines to the application of the interaction 

term approach for testing moderation effects in PLS models. They suggest using 

bootstrapping to determine the significance of the moderation effect by assessing the t-

value of the interaction term, and the f2 effect size for assessing the strength of 

moderation. Determining the strength and significance of the moderation effect can put 

the results of the group comparison approach, and the differences in path coefficients, 

into perspective. 

 

7.2.4 Cluster analysis 

 

Hair et al. (2006) recommend hierarchical clustering for determining the optimal 

number of clusters. They prescribe observing the change of the agglomeration index in 

case of the different number of clusters. If the increase in the agglomeration index starts 

to accelerate with the decrease of the number of clusters, a potentially good cluster 

number is reached.  

 

Hair et al. (2006) point out that observations cannot be removed from clusters in the 

process of hierarchical clustering, which potentially distorts the cluster solution and 

creates a sub-optimal cluster structure. They recommend, as non-hierarchical clustering 

produces a more robust result, that in order to eliminate the bias of this distortion, the 

final cluster membership should be established using a non-hierarchical clustering 

method. 

 

These recommendations for the process of clustering are observed and implemented 

when arranging the respondents into firm life-cycle groups. 

 

7.3 Summary 

 

The most important details of structural modelling have been reviewed in this chapter. 

The process required to establish the validity of higher-order measurement models, and 

measurement model equivalency between sub-samples, has been discussed. Finally, the 

clustering process has been reviewed to provide practical recommendations with regard 
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to establishing both the optimal number of clusters and the final clustering solution. The 

analytical techniques and processes reviewed in this chapter will be used to test the 

hypotheses developed in the review section and enable conclusions to be drawn from 

the data. 
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It is not the geographer who goes out to count the towns, the 
rivers, the mountains, the seas, the oceans, and the deserts. The 
geographer is much too important to go loafing about. He does 
not leave his desk. But he receives the explorers in his study. He 
asks them questions, and he notes down what they recall of their 
travels. (de Saint-Exupéry 1974, p. 64) 

 

 

Part Four discusses the results and data analysis of this research. Chapter 8 describes the 

results of the data collection, and analyses the basic characteristics of the data. Data is 

prepared for further analysis, and assessed for different characteristics. Chapter 9 

presents the analysis of the structural model. The scales applied in the research are 

assessed, corrected using confirmatory factor analysis, and a PLS model is fitted onto 

the data. The model parameters are assessed, and the data is controlled for mediating 

and moderating effects. Finally, in Chapter 10 the observations are categorised into 

clusters to assess the applicability of the firm life-cycle theory. 
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Chapter 8 
 

Data Collection and Preparation for Modelling 
 

8.1 Introduction 

 

This chapter is dedicated to an assessment of the data collection process and its 

outcome: the data itself. The data preparation for structural modelling is described, and 

descriptive characteristics are provided. The response characteristics, possible biases 

and control variables are assessed in the sample. Statistical testing and analysis in this 

section is performed using SPSS version 18. 

 

8.2 Data Collection and Outcomes 

 
The data collection procedure is designed for Australia and Hungary taking the different 

features and possibilities of each of the research environments into consideration. The 

sampling, networking behind the data collection process, endorsement and promotion, 

response enhancing techniques and the possibilities for the dissemination of the research 

results have already been discussed in the methodology chapter. This chapter focuses on 

the results of the data collection and the basic descriptive statistics of the data. Missing 

data is assessed and replaced using regression-based imputation. The data is 

investigated for outliers in preparation for analysis.  

 

8.2.1 Data Collection Process and Results 

 

The survey was delivered to the different groups of companies using different media. 

An electronic survey was conducted in Australia between February and April 2009, and 

a mail survey in Hungary between April and June 2009. Table 8.1 provides a summary 

of the total number of invitations sent out, those bounced or otherwise returned due to 

invalid contact addresses, the response numbers and the response rates.  
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Table 8.1: Total survey response statistics 
 Invitations 

sent 
Invalid 

addresses 
Valid 

addresses 
Responded 

 
Response 

rate 
Australia 5,397 1,104 4,222 167 3.96% 
Hungary 2,507 647 1,870 140 7.49% 
TOTAL 7,881 1,789 6,092 307 5.04% 

 

The low response rate implies that, due to the self-selection bias, the sample cannot be 

considered representative (Covert 2007). Although the expected response numbers of 

200 for each country were not met, the total response of 307 was still high enough for 

analysis, especially since partial least squares (PLS) was chosen for structural modelling 

(see Chapter 7 for justification). The 307 responses were assigned an identifier from 1 

to 307 for further identification (1 to 167 for the Australian and 168 to 307 for the 

Hungarian cases.) 

 

Data collection in Australia 
 

Data in Australia was collected via an electronic channel. Porter (2004) points out that 

there is no reason to assume a lower response rate for web based compared to paper 

based surveys. In fact, the response rate gap between the different kinds of survey 

administration channels depends on the access for and comfort of the population in 

responding via a digital medium. It can reasonably be assumed that owners, managers 

or key employees of information communication technologies (ICT) businesses are 

comfortable with responding to web-based surveys, and have sufficient access to email 

and internet as well.  

 

An interesting observation was made regarding the response cycle of the on-line survey. 

The response intensity peaked during the first three days after invitations were sent out, 

and dropped significantly afterwards. The responses from before February 2009 are 

from the readers of the Australian Computer Society (ACS) and the Australian 

Information Industry Association (AIIA) electronic newsletters. The first peak in 

response numbers indicates the date (9th February 2009) when the first invitation to the 

Multimedia Victoria (MMVic) and AusTrade addresses were sent out, and the second 

peak was recorded (on 19th February 2009) when reminders were sent. The response 

frequency was monitored after the first round of invitations, and it was considered 
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appropriate to send the reminder ten days after the first wave of responses arrived. In the 

reminder invitation, a two-week response deadline was set to encourage respondents. 

The invitations to the IncNET address list were sent on 17th March 2009, but the 

reminders were not administered until 28th April (the delay was due to events outside 

the researcher’s control.) The response dynamics were very similar to the previous 

round of invitations, with the majority of the responses arriving in the first three days of 

the invitation being issued.  

 

A clear advantage of sending invitations via email is that in case of faulty addresses an 

instant notification is provided by the mail server. An approximately 20% rate of 

bounced emails was experienced in both set of addresses. Several addressees indicated 

that their business was not within the requested industry and these contacts were 

classified as invalid. The response figures and rates are displayed in Table 8.2. An 

overall response rate of 3.96% has been achieved, which is within the parameters 

suggested by the list broker. I also suspected that a further factor reduced the response 

rate; many of the contact email addresses were not person-specific, but general 

(‘info@’) addresses which may have ended up going unnoticed.  

 

Table 8.2: Australian response statistics 
 Invitations 

sent 
Invalid 

addresses 
Valid 

addresses 
Responded 

 
Response 

rate 
Wave 1 Invitation sent in newsletter 7 
Wave 2 2,291 585 1,706 68 3.99% 
Wave 3 3,083 567 2,516 92 3.66% 
Australia TOTAL 5,397 1,104 4,222 167 3.96% 

 

Data collection in Hungary 
 

Data in Hungary was collected via mail survey between April and June 2009, by the 

candidate. Apart from the original institutional endorsement of the ACS, the AIIA and 

the Hungarian Association of IT Businesses, the GKI Economic Research Company, the 

Department of Economics of the Budapest University of Technology and the Hungarian 

Association of Economists also expressed their support to the project in the invitation 

letter to the survey. Further support was provided by the listed Hungarian organisations, 

including address lists, contribution to mailing costs and office facilities. 
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The first round of invitations was posted to 1,503 companies (selected from the 

comprehensive list of the Hungarian Central Statistical Office, made accessible by the 

GKI Economic Research Company) between 6th and 8th April 2009. The first response 

came in on 10th April, and the last on 19th May from this mail-out, with the majority of 

the responses arriving in the first two weeks after the invitations were sent out.  

 

Another 1,004 invitations from the second part of the distribution list (self-registered 

on-line databases) were sent out between 5th May and 7th May 2009. The first response 

to this invitation arrived on 12th May, the last on 8th June. Due to the high number of 

invalid addresses, there were substantially fewer responses from this group of invitees. 

No deadline for response was declared in the fewer round of invitations. A total of 82 

responses were received in response to the first round of invitations, and 22 responses 

were received following the dispatch of the second round of invitations. 

 

After the registration of the invalid addresses, a round of reminders was mailed to the 

valid addresses (between the 1st and 3rd June 2009) in order to boost response numbers. 

The exclusion of the invalid addresses was necessary to reduce the costs of the survey 

distribution. (The bounced questionnaires could also be re-used.) Responses to the first 

round of invitations stopped arriving after four weeks. Based on this, the reminders to 

the total sample were sent out four weeks after the second round of invitations. The 

reminder contained the full survey package, and prescribed a response deadline of the 

30th June 2009. A moderate wave of responses can be seen (between 5th and 9th June, 

and 22nd and 23rd June), as a result of the reminder. In total, the reminder generated a 

further 36 responses. 

 

Table 8.3: Hungarian response statistics 
 Invitations 

sent 
Invalid 

addresses 
Valid 

addresses 
Responded 

 
Response 

rate 
Wave 4 1,503 186 1,317 116 8.81% 
Wave 5 1,004 451 553 24 4.34% 
Hungary TOTAL 2,507 637 1,870 140 7.49% 

 

The response figures and rates are displayed in Table 8.3. An overall response rate of 

7.49% has been achieved, which is within the parameters suggested by the experts of 

GKI Economic Research Company. It can also be suspected that a further factor 
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reduced the response rate; the postal delivery may have been unreliable in some 

instances. (This was indicated by the returned surveys without stamps on the envelopes 

or in a worn condition.) It is also shown in Table 8.3 that the reliability of the contact 

list extracted from the on-line corporate registers was poor. 

 

8.2.2 Data Preparation for Analysis 

 

Raw data is prepared for analysis by assessing missing data, conducting imputation and 

identifying outliers. 

 

Response quality 
 

The first considerations need to be made regarding the accuracy of the data entry into 

the digital database. The Australian data was entered in digital format by the on-line 

survey software during the collection of responses. The Hungarian data was manually 

entered from the paper-based survey, and a systematic checking procedure ensured the 

elimination of mistakes.  

 

The data set was controlled for multiple submissions of responses. The basis of this 

control process was the post code which was given by every respondent. Responses 

with matching post-codes were compared, first in their demographics section, then, if 

needed, though the actual response content. No multiple submissions have been 

identified in Australia. In Hungary, four cases were identified as duplicated submissions 

and excluded from the sample.  

 

Responses have also been controlled with regard to whether they match the required 

size and industry category. In the demographic questions on the first page of the 

questionnaire, respondents were asked to indicate the size of their company in three 

dimensions (employee number, annual turnover and total assets.) Four Australian cases 

were excluded for exceeding the required size parameters in more than one of the firm 

size dimensions. The industry classification of respondents has also been controlled. 

One Australian case has presented itself as not from the desired list of industries (stated 

as ‘lawn & garden machinery wholesellers’). Altogether, nine cases were excluded from 
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the original 307 responses, leaving 298 responses (162 Australian and 136 Hungarian), 

for further analysis. 

 

Missing data 
 

The rate of missing data can be considered low in the responses. Approximately 3.6% 

of all data items were missing. The rate of missing information within Likert-type scale 

data was slightly higher, at 3.81%. Hair et al. (2006, p. 56) state that the amount of 

missing data in a variable can be considered low if it is less than 10%, but up to 15% of 

missing data can be remedied without distorting the results of the analysis. Missing data 

only exceeds 10% in case of four indicators, but still remains below 15%. A further 28 

variables show a missing data level of 5-10%. The rest of the variables only have 

missing data in less than 5% of the cases. Due to the low amounts of missing data, 

various remedies can be considered. In general, deletion of responses and variables with 

outstanding levels of missing data is considered appropriate and advised (Hair et al. 

2006). No variable in this research had such a high level of missing data that it would 

have needed to be removed from the dataset.  

 

Cases with over 50% of missing data were excluded from the analysis (Hair et al. 2006, 

p. 55). Four cases (with missing data proportions 68%, 55%, 70% and 69% 

respectively) were excluded from the analysis due to level of missing information being 

so high.  

 

Dependent variables need to be observed separately for missing data. The dependent 

construct – firm growth – is reflected by 12 indicators. In total 240 cases (133 

Australian and 107 Hungarian) have no missing information at all for this construct. 

The 54 cases with missing dependent variables could be subject to deletion in order to 

“avoid any artificial increase in relationship with dependent variables” (Hair et al. 2006, 

p. 56). However, it is expected that the dimensions of the measures are highly 

correlated. Thus, applying imputation for only the dependent variables within the firm 

growth construct would eliminate inflation of the relationship between dependent and 

independent constructs. Eight cases out of the 54 with missing dependent variable data 
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have more than 50% of data missing. These cases are also excluded from the analysis, 

leaving 286 cases (152 Australian and 134 Hungarian) for further analysis. 

 

Table 8.4: Missing data for independent constructs 
Independent construct Number of Cases with over 50% missing data 
Firm life-cycle (current) 2 
Firm life-cycle (initial) 5 
Resources 7 
Expansion plans 3 
Profitability 2 

 

The independent constructs within the remaining 286 cases were examined for missing 

data. Table 8.4 shows the number of cases out of the remaining 286 with over 50% 

missing data for each construct respectively. A further 14 cases are subject to exclusion 

due to insufficient responses, leaving 272 cases (141 Australian and 131 Hungarian) for 

further analysis. Altogether, 26 cases were excluded due to missing data.  

 

Imputation 
 

The remaining 272 cases were analysed for randomness of missing data, to see what 

imputation method is suitable. Hair et al. (2006, p. 64) explain that any imputation 

method may be applied in cases in which the proportion of missing data is under 10%, 

but only model-based methods may be applied in instances in which the missing data 

proportion is over 10%. There is only one indicator, for which missing data slightly 

exceeds 10%, but the missing value proportion on the total dataset is low 

(approximately 1.31%).  

 

If Little’s MCAR test is significant at a p>0.05 level on a dataset, data cannot be 

considered missing completely at random (Hair et al. 2006). In the total dataset, and on 

both the dependent and independent construct levels, missing data can be considered 

randomly distributed. 

 

Regression based imputation was applied to the dataset using version 18 of SPSS. This 

imputation method can be considered better than means imputation, but its application 

does not have parametric requirements on the data, like the maximum likelihood 
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imputation method (Hair et al. 2006). It is shown that the total extent of missing data 

did not exceed 5%, which would not make any imputation necessary (Hair et al. 2006). 

PLS modelling (Ringle et al. 2005) requires, however, that if there was one missing data 

item the whole case should be excluded from the analysis, thus significantly reducing 

the sample size and potentially distorting the results. 

 

Outliers 
 

Before progressing with further analysis, the data was controlled for outliers. Outliers 

can be identified at the univariate, bivariate and multivariate levels. Due to the large 

number of indicators, bivariate outliers are not discussed. 

 

According to Hair et al. (2006), univariate outliers in samples larger than 80 

observations are values falling outside a threshold of up to four times the standard 

deviation around the variable mean. After checking the imputed dataset, two indicators 

displayed values outside the acceptable interval: ‘vast number of shareholders’ (Current 

dimension of the firm life-cycle) and the same indicator for the Initial dimension of the 

firm life-cycle. Nine cases were outliers in terms of either one of these indicators. As 

none of these outlier values were subject to imputation, the cases were not identified as 

outliers due to the missing data treatment. 

 

A multivariate outlier assessment was conducted using the Mahalanobis D2 measure. 

Hair et al. (2006) recommend using the t-statistic to assess the significance level of D2. 

Observations having a D2/df value of greater then 2.5 for small samples, and 3 or 4 in 

large samples, can be considered as multivariate outliers. Investigating the 82 

independent construct indicators in the study, none of the D2/df (df=80) values 

calculated for the cases exceeded 2, denoting an absence of significant multivariate 

outliers amongst the responses. 

 

8.2.3 Respondent Demographics 

 

The data used in this research is the result of a self-selective process. In order to assess 

the representativeness and non-response bias of the sample, the demographics of the 
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respondents needed to be investigated. This section contains descriptive statistics on the 

firms and the respondents who participated in the survey. 

 

Location 
 

The respondents were asked to provide the postcode of their corporate headquarters. All 

but one respondent provided the information. The locations of the respondents were 

identified based on the post code, using the post code lookup web-services of the 

Australia Post25 and the Hungarian Post.26 

 

Figure 8.1 shows the spatial distribution of respondents in Hungary. Altogether, 58% of 

the respondents are located in the capital Budapest. This concentration can be explained 

as most of the economic activities and innovative industries, such as information 

communication technologies (ICT), are located in Budapest. Approximately 36% of the 

131 respondents are from the six, non-central regions of the country. These respondents 

are relatively evenly distributed across the regions. It is somewhat surprising that the 

traditionally more developed Transdanubian regions supplied fewer respondents than 

the Northern and Eastern regions, which are characterised by lower levels of economic 

development.  

 

Figure 8.1: Location of respondents in Hungary 

 
 

1: Central Hungary (83)  

including Budapest (76) 

2: Northern Hungary (9) 

3: Northern Great Plain (11) 

4: Southern Great Plain (12) 

5: Southern Transdanubia (4) 

6: Central Transdanubia (6) 

7: Western Transdanubia (6) 

Map altered based on Eurostat-GISCO (2007) 

                                                 
25 http://auspost.com.au/ 
26 http://posta.hu/ 
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Figure 8.2 displays the territorial distribution of respondents in Australia. It needs to be 

pointed out that only four out of 141 responses came from outside urban areas. Over 

50% of the respondents are from Victoria, which could be explained by the skewness of 

the distribution list towards Victoria. (This distortion is due to the sample structure. 

Most of the sample from the first wave of responses was identified through the 

Multimedia Victoria website.) The second highest number of responses came from New 

South Wales, corresponding to the regional importance of the industry. There are no 

respondents from the Northern Territory. 

 

Figure 8.2: Location of respondents in Australia 

 

 

1: Victoria (71) 

2: Tasmania (2) 

3: Australian Capital 

Territory (4) 

4: New South Wales (35) 

5: Queensland (17) 

6: Northern Territory (0) 

7: Western Australia (5) 

8: South Australia (6) 

Map altered based on Geoscience Australia (2005) 
 

Firm size 
 

Information on three dimensions of firm size (employee number, annual turnover and 

total assets) was collected in the demographic section of the survey. (Cases which 

displayed two out of the three dimensions outside the small and medium sized threshold 

were excluded from the analysis, as discussed earlier.) Given the ordinal nature of the 

measure, the median expresses the central tendency of the population most accurately. 

The median respondent had 10-19 employees, earning up to A$3.5 million annually 

with a capital invested of approximately A$3.5-10 million.  
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Table 8.5: Median firm size of respondents 
 AU HU All 
 Responses Median Responses Median Responses Median 
Employee 
number 

141 
20-49 

employees 
131 

1-9 
employees 

272 
10-19 

employees 
Annual 
turnover 

138 
A$ 3.5-10 

million  
130 

A$ 0-3.5 
million  

268 
A$ 0-3.5 
million  

Total 
assets 

131 
A$ 3.5-10 

million  
126 

A$ 3.5-10 
million  

257 
A$ 3.5-10 

million  
 

The respondents from Australia were somewhat larger, whereas respondents from 

Hungary were smaller than the average respondent (see Table 8.5). The Australian 

sample is relatively evenly distributed between the size categories, while the Hungarian 

sample shows an abundance of responses from the micro (1-9 employees) business level 

and relatively few responses from the small (10-19 employees) and high-medium (50-

249 employees) sized businesses.  

 

Firm age 
 

Firm age is measured by asking the respondents for the year of founding and the year in 

which the company started its operations. The firm founded earliest was established and 

started its operations in 1954 in Australia while its counterpart in Hungary entered 

business in 1982. The latest dates of operational start and founding were in 2007. 

 

The intensity of founding amongst the respondents peaked around 2000 in Australia and 

around the beginning of the 1990s in Hungary, with a minor increase around the 

millennium. The peak in the intensity of the founding of firms responding from 

Hungary can be explained by the acceleration of economic transformation and the fall 

of the Iron Curtain (Gros & Steinherr 2004). The local peak in founding intensity 

among the respondents around the millennium has most likely a close connection with 

the IT bubble and its bursting in 2000 (Krantz 2000). With the collapse of larger ICT 

businesses (also present on the stock exchange), the marketplace opened up for new 

entrants. 
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Given that the data collection took pace in 2009, firm age can be calculated by 

subtracting the indicated year from 2009. After computing the firm age variable based 

on both the year of founding and the start of operations, the median age of firms is 12 

for the total population of respondents, with responding Australian firms being only 

slightly younger on average than Hungarian firms. 

 

Firm legal form 
 

Due to the relative differences between the legal systems of Australia and Hungary, the 

firm legal format variable was recoded to reflect the overarching categories more 

accurately. Two new categories could be identified using the text responses: 

subsidiaries or branch offices of other companies and different for-profit organisations 

(trusts, schools, etc.) The cases were re-coded into the new categories prior to the 

analysis. The vast majority of respondents are proprietary companies (76.6% in 

Australia, 90.8% in Hungary, altogether 83.5%) of some sort, with only a few 

(altogether approximately 10%) public companies. Only five sole proprietors filled in 

the survey (all from Australia) and there was only one missing value. 

 

Industry 
 

In the industry classification section, the respondents were allowed to indicate 

involvement in any of the listed industries, or specify themselves the industry in which 

they were operating. Altogether 74 of 272 respondents specified their involvement in 

another industry than the offered categories. Based on these text responses, four new 

categories were defined. Respondents in software production and distribution industries 

felt that the pre-defined categories did not suit them. Web-developers and on-line 

service providers represented a further category. Finally, there were respondents who 

fitted into one or more of the pre-existing categories, but chose to give a text response 

instead. All respondents indicated at least one industry in which their company 

operated. Table 8.6 shows the industry participation that respondents marked for their 

company. 
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Table 8.6: Industry participation as marked by respondents 
 AU HU All 
 Count %* Count %* Count %* 
ICT equipment manufacturing 16 5.9% 13 4.8% 29 10.7% 
Information, data-related services 
(processing, storage etc.) 

34 12.5% 53 19.5% 87 32.0% 

Online and web-related services 5 1.8% 3 1.1% 8 2.9% 
ICT equipment wholesale 19 7.0% 5 1.8% 24 8.8% 
ICT consultancy services 64 23.5% 72 26.5% 136 50.0% 
ICT equipment retail 19 7.0% 33 12.1% 52 19.1% 
Software sales, distribution 9 3.3% 2 0.7% 11 4.0% 
ICT-related research and 
development 

33 12.1% 41 15.1% 74 27.2% 

Software development 23 8.5% 15 5.5% 38 14.0% 
Other ICT equipment related 
services (maintenance, repair, 
rental etc.) 

26 9.6% 39 14.3% 65 23.9% 

ICT-related education 15 5.5% 22 8.1% 37 13.6% 
Telecommunication services 15 5.5% 23 8.5% 38 14.0% 
Not indicated appropriate industry 8 2.9% 3 1.1% 11 4.0% 

*Percentage of total (N=272) sample 
 

Respondent characteristics 
 

The demographic section of the survey also included some personal information about 

the respondents filling in the survey about their companies. The respondent was asked if 

their position was other than that of CEO, alongside the respondent’s gender. Table 8.7 

shows the distribution of the gender of respondents across countries. It is remarkable 

that there were three times as many female respondents in Hungary as in Australia. 

 

Table 8.7: Gender distribution of respondents 
  AU HU All 
  Count % Count % Count % 
Male 129 91.5% 94 71.8% 223 82.0% 
Female 12 8.5% 36 27.5% 48 17.6% 
No response 0 0.0% 1 0.8% 1 0.4% 
Total 141 100.0% 131 100.0% 272 100.0% 

 

A total of 118 of 272 respondents indicated their position was other than that of CEO. 

These positions could be classified into five different categories. The first category was 

a business official equivalent to CEO (such as ‘managing director’ or ‘general 

manager’). The second category was a functional manager, the third an owner, the 
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fourth a director, and the fifth any other employee in a different (non-managerial) 

position. Table 8.8 shows the distribution of respondents’ positions across countries. In 

Hungary, top managers or owners were more likely to engage in filling in the survey 

than proved to be the case in Australia.  

 

Table 8.8: Distribution of respondents’ positions across countries 
  Australia Hungary All 
  Count % Count % Count % 
CEO or not specified 75 53.2% 79 60.3% 154 56.6% 
CEO equivalent 13 9.2% 10 7.6% 23 8.5% 
Functional manager 42 29.8% 17 13.0% 59 21.7% 
Owner 1 0.7% 6 4.6% 7 2.6% 
Director 7 5.0% 1 0.8% 8 2.9% 
Other employee 3 2.1% 18 13.7% 21 7.7% 
Total 141 100.0% 131 100.0% 272 100.0% 

 

8.2.4 Assumptions Testing for Multivariate Analysis 

 

The assumptions of multivariate data analysis are tested at an indicator level. This 

contributes to the statistical methods used during the analysis, and also indicates the 

direction for the choice of the modelling technique employed to analyse the data. Given 

that many of the assumptions about the data have been found to be violated, the use of 

PLS as the modelling technique can be further justified. 

 

Normality 
 

Both the Shapiro-Wilks and the Kolmogorov-Smirnov tests (Hair et al. 2006) of all 

variables measured on a Likert-type scale in the dataset show that the distribution of 

these variables is significantly different (p<0.01, df=272) from the normal distribution.  

 

Table 8.9: Normality testing of variables 
Skewness Kurtosis 

N=272 
Positive Negative Total Flat Peaked Total 

Significant (p<0.01) 19 32 51 44 11 55 
Significant (p<0.05) 21 35 56 56 11 67 
Non-significant (p>=0.05) 23 15 38 19 8 27 
Total 44 50 94 75 19 94 
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Table 8.9 shows that 56 out of 94 variables are skewed, and 67 out of 94 variables 

display a non-normal kurtosis at a p<0.05 significance level. Only four variables (all 

from the resource construct measures) out of 94 do not have a significantly different 

skewness and kurtosis from the normal distribution. However, as indicated by the 

Kolmogorov-Smirnov and Shapiro-Wilks tests, their distribution still cannot be 

significantly identified with the normal distribution. Thus, together with the results of 

the Shapiro-Wilks and the Kolmogorov-Smirnov tests, the non-normality of the data 

can be confirmed. 

 

As the data has shown itself to be predominantly non-normal at the univariate level, 

further investigation into bi- and multivariate normality does not need to be conducted, 

as it can be assumed that such further normality in the distribution of the data will not 

be found (Hair et al. 2006). 

 

Linearity 
 

The existence of linear relationships between the dependent and independent variables 

of the model was assessed through viewing correlations between the items. Given the 

variables being measured on a Likert-type scale, the Spearman correlation coefficient 

was applied to assess the strength of connection between the variables (Lind et al. 

2002). The correlations between 82 independent and 12 dependent construct indicators 

were assessed. A significant (p<0.05) correlation was identified in approximately half of 

the indicators, about 10% of which were medium (0.3<| ρ |<0.5) and the rest low  

(0.1<| ρ |<0.3) level correlations (Lind et al. 2002). 

 

Although strong correlations were not found, a high number of low and medium level 

significant correlations could be identified. This suggests that there are linear 

relationships to be expected between the constructs of the model.  

 

Further evidence of linearity is provided by regression analysis. Hair et al. (2006) 

recommend running a simple linear regression analysis and examining the residuals. As 

the measures of the constructs have not been tested for reliability or refined yet, simple 

linear regression was run on every (12) dependent construct indicator using all (82) 
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independent construct indicators of the study. Significant (p<0.05) and high (R>0.5) 

regression coefficients were identified for 11 of the 12 dependent construct indicators, 

further demonstrating the underlying linearity within the indicators of the proposed 

model. 

 

Temporal tendencies in responses 
 

To assess the randomness of the responses, the responses were organised into the order 

of their submission. In the case of Australia, this was the time-stamp provided by the 

on-line survey engine, while in Hungary, this was the postage date read from the 

response envelope (or sending time of the fax or email). The ‘runs’ test (Sheskin 2007) 

was conducted on the arranged data samples from both countries and the total dataset. 

The test results on all 94 indicators of the survey were mostly (in the case of 82 

indicators) non-significant (p>0.05), meaning that the sequence which the responses 

were submitted by the respondents on most of the 94 variables can be considered 

random (Sheskin 2007).  

 

8.3 Response Characteristics 

 

This section of the chapter presents the basic characteristics of the data collected, 

providing the necessary descriptive statistics before proceeding with the data analysis. 

As the validity and reliability of the measures is yet to be confirmed, the descriptive 

statistics provided here show a more general view of the responses for all 94 indicators. 

Non-response bias is also investigated. 

 

8.3.1 Descriptive Statistics 

 

This section discusses descriptive statistics of the data focussing on the individual 

constructs of firm growth, firm life-cycle, expansion plans, profitability and resource 

attributes. The total sample will be examined, as well as the individual sub-samples 

from Australia and Hungary to identify differences. The descriptive statistics discussed 

in this section are displayed in Appendix 6.1 for further reference. As the questions 
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were asked in a Likert-type response format, the median can be considered a more 

appropriate measure of central tendency than the mean. Apart from the median, the 25% 

and 75% percentile values and the means and standard deviations are displayed to 

provide an insight into the tendencies within the responses. 

 

Firm Growth 
 

Six of the twelve indicators of firm growth can be expected to be reverse-scaled, due to 

their wording. These are the items describing growth as ‘slow’ or ‘below potential’. In 

the Australian sub-population seven of the twelve indicators measuring firm growth 

show a median of three, which is the centre point value of the applied five-point Likert-

type scales. Three of the other indicators have median values of two, and two median 

values of four. The respondents indicated that they agree the least with statements on 

‘very fast’ growth in all three areas of firm growth (employee number, annual turnover 

and total assets). The reversed scale item on growth ‘below potential’ has received a 

relatively higher ranking on all three dimensions, indicating that the respondents in 

Australia see possibilities for growth unutilised in their companies. (See Table 6.1.I in 

Appendix 6.1 for details.) 

 

Compared to the Australian respondents, there are more and stronger deviations from 

the midpoint of the scale in the Hungarian responses. Four out of twelve median values 

are not three, the midpoint of the Likert-type scale. The figures show that the statements 

on ‘very fast’ growth were even more heavily under-scored than in Australia, with a 

median of one in all three areas of growth. Statements on ‘slow growth’, on the other 

hand, received above average rating by the Hungarian respondents. It is also a 

peculiarity of the Hungarian responses that both the other statements on ‘below 

potential’ and ‘faster than competition’ growth have scored below three on average, 

indicating a lack of growth opportunity compared to Australian companies. This is 

especially apparent in employment growth. (See Table 6.1.II in Appendix 6.1 for 

details.) 

 

The higher spread in the Hungarian responses is indicated by the standard deviation 

values, which are higher for most of the variables in the Hungarian data than they are 
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for the Australian data. The most important exception can be found in the statements on 

‘very fast’ growth. This indicates that Hungarian respondents, on average, agree more 

on the lack of a high level of growth in their companies than the Australian respondents. 

 

The central tendencies measured on the total dataset reflect the general features of both 

sub-sets in a more balanced manner. The statements on “very fast” growth are still 

valued lower than three on average. (See Table 6.1.III in Appendix 6.1 for details.) 

 

The Current dimension of the firm life-cycle 
 

In the Australian sub-sample, four out of the 21 indicators of the Current dimension of 

the firm life-cycle have a median of three. Particular attention needs to be paid to 

heavily positively skewed ratings for ‘Power with many shareholders,’ ‘Organisation 

size (larger than competitors),’ ‘Widely dispersed organisation,’ ‘Sophisticated 

organisational structure,’ ‘Centralised, political decision making’ and ‘Simple but badly 

needed information systems.’ These all indicate that the respondents display the 

expected features of small and medium sized companies (being smaller and more 

informal in their structures and operations). 

 

Ratings on seven out of the 21 items are negatively skewed, although the skewness is 

not as strong as in the case of the positively skewed indicators. ‘Organisation size 

(small),’ ‘Power with founder’ and ‘Simple organisational structure’ are the most 

heavily negatively skewed indicators, all corresponding to the expected characteristics 

of small and medium sized businesses. (See Table 6.1.IV in Appendix 6.1 for details.) 

 

The Hungarian sub-sample shows a lesser dispersion of responses indicated by the level 

of standard deviations compared to the Australian sub-sample. However, the responses 

are much more skewed. Nine of the 21 indicators are strongly positively skewed, of 

which two (‘Widely dispersed organisation’ and ‘Power with many shareholders’) are 

extremely strongly positively skewed denoting that these indicators may not be reliable 

measures. These two items are also strongly skewed in the Australian sub-sample. Six 

out of the 21 indicators can be considered strongly negatively skewed, with two (‘Power 



Chapter 8: Data Collection and Preparation for Modelling 

184 

with founder’ and ‘Simple organisational structure’) extremely polarised. (See Table 

6.1.V in Appendix 6.1 for details.) 

 

The total sample displays a combination of the skewness of both sub-samples. Eight of 

the 21 variables can be considered somewhat balanced in terms of skewness, with the 

rest of the variables showing the typical features of small and medium sized businesses. 

(See Table 6.1.VI in Appendix 6.1 for details.) 

 

The Initial dimension of the firm life-cycle 
 

The Australian responses on the perception of the firm life-cycle indicators as four years 

ago (referred to as the Initial dimension of the firm life-cycle) show a very similar 

distribution to the Current dimension. Two items show remarkable differences: ‘Simple, 

word-of-mouth information systems’ and ‘Functional, formal structure.’ Australian 

respondents tended to agree with the simplicity of information systems in their company 

in the Initial dimension of the firm life-cycle, but in the Current dimension they tend to 

disagree. Australian respondents agree with having a functional, formal structure in 

their companies currently, compared to a median of ‘disagree’ initially. This 

phenomenon can be explained by the progression of companies on the firm life-cycle 

path. The rest of the indicators displayed median values of a similar range in the Initial 

dimension as the Current dimension of the firm life-cycle. (See Table 6.1.VII in 

Appendix 6.1 for details.) 

 

When comparing the measures of central tendency in the Hungarian sub-sample, only 

subtle differences can be identified. Eight of 21 items scored the same on average as in 

the current period, and the rest of the median values are only slightly different. (See 

Table 6.1.VIII in Appendix 6.1 for details.) 

 

The combined dataset shows rather more differences between the values observed for 

the Current and Initial dimensions of the firm life-cycle. Ten out of 21 indicators 

display a minor change in median value, and one (‘Simple, word-of-mouth information 

systems’) changes from ‘agree’ to ‘disagree’ when comparing the perception of the 
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Initial to the Current dimension of the firm life-cycle. This can be an indication of 

retrospective bias in the responses. (See Table 6.1.IX in Appendix 6.1 for details.) 

 

Expansion Plans 
 

All but two indicators in the Australian sub-sample are strongly negatively skewed 

indicating that the respondents were planning growth in the last four year period in one 

way or another. ‘Seek additional financing’ and ‘Train employees off-site’ are the only 

two statements to which the respondents gave a relatively balanced rating, though even 

these do not display a normal distribution. The most strongly negatively skewed 

indicator is ‘Add new product or service,’ which means that almost all companies were 

planning on doing this at one point within the four year period prior to the data 

collection. ‘Computerise operations,’ ‘Sell to a new market,’ ‘Expand scope of 

operating activities’ and ‘Upgrade computer systems’ were also very strongly 

negatively skewed, indicating a general emphasis on expansion planning on the part of 

the Australian respondents. (See Table 6.1.X in Appendix 6.1 for details.) 

 

The Hungarian sub-sample shows a similarly skewed profile, although the responses are 

more spread out, which is also indicated by the consistently higher levels of standard 

deviation for every variable in the construct compared to the Australian sub-sample. 

Apart from the ‘Add new product or service’ indicator, the ‘Computerise operations,’ 

the ‘Acquire new equipment’ and the ‘Upgrade computer systems’ indicators are also 

very strongly negatively skewed showing that these four areas were the pivotal points of 

firm growth planning for the Hungarian respondents. (See Table 6.1.XI in Appendix 6.1 

for details.) 

 

It is remarkable in the Hungarian sub-sample, compared to the Australian, that the two 

financial planning related variables (‘Seek additional financing’ and ‘Seek professional 

financial advice’) were both positively skewed. This could be the consequence of either 

the smaller size cohort of respondents or the different structure of financial services and 

institutional background in the two economies. 
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In the total sample, most of the variables remain negatively skewed, with the exception 

of the two finance related variables, which represent a major point of difference 

between the two sub-samples. (See Table 6.1.XII in Appendix 6.1 for details.) 

 

Profitability 
 

In the Australian sub-sample, the median ratings of ‘Low profitability’ and ‘Higher 

profitability than competitors’ are only weakly skewed. It can be expected that ‘Low 

profitability’ will load negatively onto the profitability scale. ‘Profitability below 

potential’ is positively skewed, with a median value of four indicating that Australian 

respondents see unutilised potential for increasing the profitability in their firms. The 

variable ‘Very high profitability’ is strongly positively skewed with a median of two 

indicating that Australian respondents generally do not perceive the profitability of their 

companies to be very high. (See Table 6.1.XIII in Appendix 6.1 for details.) 

 

The Hungarian respondents gave a broader range of ratings to the profitability related 

items, a fact which is quantified by the consistently higher standard deviation of the 

Hungarian responses compared to the Australian responses. The ratings of ‘Very high 

profitability’ are strongly positively skewed, just as in the Australian sub-sample, 

indicating that Hungarian respondents also do not consider the profitability of their 

companies to be very high. The other three variables are only slightly positively 

skewed. The major difference is in the rating of the ‘Profitability below potential’ 

statement compared to the Australian sub-sample, indicating that Hungarian 

respondents see the profitability of their companies at or just above the potential level. 

(See Table 6.1.XIV in Appendix 6.1 for details.) 

 

The central values of the ratings for all respondents show a very similar profile to the 

ratings of the Australian sub-population. The Hungarian sub-sample, however, shows a 

more scattered profile, which can be explained by the higher level of standard deviation 

within the ratings of Hungarian respondents. (See Table 6.1.XV in Appendix 6.1 for 

details.) 
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Resource attributes 
 

The ratings on the indicators of this construct show the least non-normality in 

comparison with the other constructs, even though the measures contain several reverse-

scaled items. (See Appendix 6.3 for histograms.) 

 

The ratings given by the Australian sub-population display a close to normal 

distribution. Resources in the industry seem to be difficult to imitate in the view of the 

Australian respondents, are easy to combine with other resources and can be considered 

valuable, providing short-term competitive advantages. (See Table 6.1.XVI in Appendix 

6.1 for details.) 

 

The spread of responses in the Hungarian sub-population is broader than in the 

Australian, which is also indicated by the higher values of standard deviation for all 

variables. The skewness, on the other hand, seems to be weaker, as only one variable 

(‘Resources are rare’) is positively skewed and two variables (‘No access to rare 

resources’ and ‘No access to inimitable resources’ both negatively worded items) are 

negatively skewed. This skewness pattern indicates that in general Hungarian 

respondents had less access to resources with the listed attributes than their Australian 

counterparts. (See Table 6.1.XVII in Appendix 6.1 for details.) 

 

The measures of central tendencies for the combined sample indicate that, typically, 

resources had less mobility (meaning they could not be transferred as easily) but were 

not easy to substitute for other resources (meaning they were specific to the businesses.) 

The other resource attributes were distributed in a pattern not very different from 

normal, indicating a good spread of perceptions on the resource attributes. (See Table 

6.1.XVIII in Appendix 6.1 for details.) 

 

8.3.2 Response Bias and Control Variables 

 

This section investigates the potential response bias by employing wave analysis of the 

responses. The impact of the demographic variables is also investigated. The 

multivariate statistical method ANOVA is used to identify patterns within the data with 
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reference to the control variables or the different waves of responses. The assumptions 

of ANOVA include homoscedasticity, independence of observations and multivariate 

normality of the dependent variables. However, Hair et al. (2006) point out that, 

especially in the case of large sample sizes, due to the robustness of the F-test to the 

violations of these assumptions, the results of ANOVA suffer little detriment. This is 

especially the case where the lack of normality is due to skewness and not outlier 

values. As the distribution of the data is significantly non-normal, but does not contain 

outliers, ANOVA was used to identify certain patterns in the data for both the control 

variables and in comparison between the different waves of responses. 

 

Demographic control variables 
 

The control variables accessible from the profile section of the survey in the study are 

company size (as this dimension is represented in the firm life-cycle construct, it will 

not be used as a control variable), home country, industry, legal format, location within 

the country, firm age, gender of respondent and position of respondent within the 

company. As a minimum of 20 observations per group is suggested for ANOVA (Hair 

et al. 2006), some of these control variables may not be tested for all their values (i.e., 

for groups with less than 20 observations in them.) 

 

Table 8.10: ANOVA test results for all indicators against demographic variables 

Grouping variables 
Number of 
categories 

Valid 
cases 

Significant (p<0.05) 
out of 94 indicators 

Home country 2 272 57 
Legal format* 6 271 5 
Legal format (proprietary and public) 2 254 15 
Location (state/territory) in Australia* 7 140 23 
Location (NSW, QLD and VIC)* 3 123 28 
Location (NSW and VIC) 2 106 17 
Location (8 regions) in Hungary* 8 131 2 
Location (Budapest or not) 2 131 4 
Firm age (above or below median of 12) 2 271 22 
Gender of respondent 2 271 26 
Respondent position (CEO is assumed 
if not indicated otherwise)* 

6 272 28 

Respondent position (CEO, CEO 
equivalent, Functional Manager, Other 
employee) 

4 257 33 

* Contains group(s) with fewer than 20 members 
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Table 8.10 displays broad information on the extent of differences between the mean 

values of all 94 indicators within different sub-groups of the respondents defined by a 

range of demographic variables. ANOVA was run on all 94 variables to examine 

whether or not the means of the variables are equal for all sub-groups of the 

respondents. In cases marked with an asterisk one or more of the sub-groups defined by 

the demographic variable had fewer than 20 cases in them. Thus, it is problematic to 

interpret the results of ANOVA for these groups. In these instances, the categories with 

insufficient cases were removed from the sample and ANOVA was conducted with the 

remaining cases. Significance of the rejection of the null hypothesis of ANOVA was 

established at p<0.05, which means that in these cases it can be established that the 

means of the sub-groups are significantly different. 

 

Legal format and location within Hungary made surprisingly little difference in the 

responses. For all legal formats, only seven variables have shown significantly different 

means out of all 94, and the differences between the two main groups (public and 

proprietary companies) were not extensive either. Given the low number of regional 

respondents from within Hungary, the respondents were grouped into companies from 

within and outside the capital city (Budapest). The number of indicators which have 

displayed significant differences between group means was low.  

 

Regional differences within Australia were stronger, with 28 out of 94 variables having 

shown significant differences between the respondent means from three states (New 

South Wales, Queensland and Victoria). There are only 17 respondents from 

Queensland. When comparing the sub-samples from New South Wales and Victoria, 

only 17 significantly different indicator means can be identified, demonstrating that the 

difference between the sub-samples from Victoria and New South Wales are more 

different from the sub-sample from Queensland, than from each other. 

 

Firm age, respondent gender and position seem to be equally (moderately) influential on 

the means of responses. The mean age of respondents was calculated from the year in 

which operations started, and was based in 2009 (the year of the data collection). The 

median respondent age (12 years) was used as a cut-off point for arranging the cases 

into two groups. A total of 22 out of the 94 variables tested significant for group 

differences in ANOVA, 18 of which were firm life-cycle variables. This demonstrates 
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the impact of firm age on firm life-cycle. The moderate influence of respondent gender 

and position indicates a low level of bias in the perception-based research instrument. 

The country of origin seems to be a substantial source of differences between sub-

sample means, as more than half of the variables display a significant difference in 

means between the Australian and Hungarian sub-samples. 

 

Table 8.11 gives a summary of group differences indicated by the respondents’ self-

classification of their participation in the different sub-industries of ICT (using unpaired 

sample t-test to establish the significance of differences). The sub-industries marked 

with an asterisk had fewer than 20 respondents classifying themselves as operating in 

them. The impact of a particular sub-industry affiliation is slight or moderate, with 

wholesale companies exhibiting the greatest difference from other companies. This 

result is important and indicates the validity of viewing the ICT industry as a whole, 

more or less homogeneous, group. 

 

Table 8.11: Unpaired t-test results for each model variable against industries 

Industry 
Number of 
categories 

Valid 
cases 

Significant (p<0.05) 
out of 94 variables 

ICT equipment manufacturing 2 272 10 
Information, data related services 
(processing, storage etc.) 

2 272 9 

ICT equipment wholesale 2 272 20 
ICT consultancy services 2 272 8 
ICT equipment retail 2 272 6 
ICT-related research and development 2 272 10 
Other ICT equipment related services 
(maintenance, repair, rental etc.) 

2 272 9 

ICT-related education 2 272 3 
Telecommunication services 2 272 4 
Software development 2 272 3 
Software sales, distribution* 2 272 5 
Online and web-related services* 2 272 7 

* Contains group(s) with fewer than 20 members 

 

Response bias analysis 
 

Response bias is “the effect of non-responses on survey estimates” (Creswell 2009, p. 

160). The research design allows the application of the wave analysis technique but, due 

to the limited information on the population, a respondent/non-respondent analysis is 
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difficult (Armstrong & Overton 1977). In wave analysis, the responses are grouped and 

compared based on their submission of responses, to determine whether or not average 

responses changed between different waves of data collection (Creswell 2009). 

 

Two different approaches can be taken in conducting wave analysis in this research 

design. The responses to different waves of invitations can be compared to identify 

biases. The early and late responses can also be compared within different waves of 

invitations to investigate the change response values in time. For the analysis, the 

Australian and the Hungarian data collection is treated separately, as significant and 

strong differences between the respondents of the sub-populations have been already 

established in the previous section. 

 

There is some degree of difference between the responses to wave two and wave three 

of the data collection. Indeed, 34 out of 94 indicators show a significant (p<0.05) 

difference according to the unpaired sample t-test when comparing the means of the 136 

responses between the two groups (wave two: 54 responses, wave three: 82 responses). 

The main source of differences is the firm life-cycle constructs. Responses to wave one 

were excluded from this comparison due to the low number of cases. Dividing the 

sample further, responses to the original invitations and the reminders can be compared. 

There can hardly be any significant difference identified between the mean values of the 

responses to the original invitations and the reminders for both waves of the Australian 

responses. For both waves, three out of the 94 variables show a significantly different 

mean between the responses to the original and the reminder invitations, none of which 

are significant at a higher (p<0.01) level. 

 

Conducting the wave analysis on the 131 Hungarian responses, ANOVA testing only 

identifies a significant (p<0.05) difference in means for two out of the 94 variables of 

the study between the three categories (wave four first invitation, wave five first 

invitation and second invitation to combined wave four and five population). In other 

words, there is hardly any significant difference between the responses from the two 

different respondent contact lists, or from the reminder sent to these together. 

 

The moderate level of differences identified within the Australian sample between the 

groups of respondent sources indicates that there are gaps in the representativeness of 
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the sample, as the different groups of companies have shown some significant 

differences in responses.  

 

In total, 47 out of the 54 responses coming from the address lists acquired through 

Multimedia Victoria and AusTrade (wave two) are from Victoria. Thus, the difference 

between the second and the third waves of responses in the Australian sample coincides 

with the location factor within Australia, which has already tested to be a moderate 

point of difference between different groups within the sample. 

 

It can be concluded, as there have been only a few indicators showing significant 

differences in their means between the first invitation and the reminder invitation for all 

waves of the data collection, that no non-response bias can be identified due to self-

selection by the respondents. 

 

8.4 Summary 

 

This chapter has discussed the process and results of data collection. Various response-

rate enhancing techniques were employed; responses were digitalised and edited to 

enable further analysis. The response rate for the Australian sub-sample, which was 

surveyed on-line, was very low, at 3.96%. The response rate for the Hungarian sub-

sample was higher (7.49%), partially due to the higher response efficiency of the paper-

based survey approach, partially and presumably, due to the high sympathy factor 

towards the researcher on behalf of the survey population. A total of 307 responses were 

registered. 

 

Responses were controlled for duplicate submissions, firm size requirements and 

missing data, leaving 272 (141 Australian and 131 Hungarian) cases for further 

analysis. The level of missing data in the remaining cases could be classified as low and 

missing completely at random. This allowed the imputation of missing values using the 

regression-based imputation method in SPSS. Imputation of missing data was necessary 

for the further PLS analysis of the model. Regression-based imputation was chosen. 

 



Chapter 8: Data Collection and Preparation for Modelling 

193 

The imputed data-set was controlled for multivariate outliers, and all cases were found 

to be within an acceptable Mahalanobis D2 range. Normality of the data was rejected, 

based on Kolmogorov-Smirnov and Shapiro-Wilks tests. Potential linearity of the 

relationships between the dependent and independent indicators was confirmed using 

correlation and multiple regression.  

 

The discussion of descriptive statistics for all six constructs has shown country-specific 

differences within the data. The demographic variables were used to control for group 

differences within the responses (using unpaired sample t-test and ANOVA). The 

heaviest impact of group differences could be identified between the sub-populations of 

Hungary and Australia. A further important finding was that industry affiliation had 

very little significant impact on group differences within the data, demonstrating that 

respondents within the ICT industry can be considered homogeneous regardless of their 

particular sub-industry affiliations. Finally, the territorial grouping of respondents 

within Hungary has revealed very few significant differences. However, in Australia, 

these differences between the states and territories seem to be somewhat stronger. The 

respondents within Australia are less homogeneous on a territorial basis. Wave analysis 

of the respondents has not pointed out extensive and significant differences between 

responses to waves of invitation, or their associated reminders.  

 

After discussing the basic descriptive statistics of the responses, and testing for simple 

differences within the data between certain demographic groups, the next step is the 

validation of the measurement and the conceptual models. These topics are addressed in 

the Data Analysis chapter, which provides details of the measure refinement and 

validation, the model building, the hypothesis testing and the firm life-cycle analysis. 
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Chapter 9 
 

Structural Model Analysis 
 

9.1 Introduction 

 

This chapter gives a detailed account of the refinement of the measurement model and 

the application of the structural model. These models are then used to test the 

hypotheses of the research. The analysis of the measurement model involves scale 

development, reliability and validity testing. The measurement model is assessed using 

the hierarchical components approach of Smart PLS (Ringle et al. 2005). The 

significance of the model parameters and the equivalency of the measurement models 

between the sub-samples are investigated employing the bootstrapping technique, a 

statistical inference method. The structural modelling is conducted using the same 

software. Model paths, mediation and moderation effects are investigated using 

alternate model variants. Mediation is tested comparing the significance of model paths 

in the unmediated, partially mediated and fully mediated model variants. Moderation 

effects are tested utilising the group comparison approach comparing model parameters 

of the Australian and the Hungarian model variant. 

 

9.2 Scale Refinement 

 

This chapter addresses the validity and reliability of the scales developed to measure the 

constructs used in the study. Confirmatory factor analysis (CFA) is applied in SmartPLS 

(Ringle et al. 2005) to assess the validity and reliability of the measures.  

 

The conceptual framework development process is introduced in Chapter 5.3.3 (p. 107 

ff). This conceptual framework is entered into a PLS model (see Figure 9.1) using 

SmartPLS (Ringle et al. 2005). This model scheme displays both Current and Initial 

dimensions of the firm life-cycle and the potential mediation paths within the model. As 

the moderation testing is conducted by group comparison, moderation effects are not 

explicitly displayed in this scheme. 
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Figure 9.1: Structural model overview 

 

 

9.2.1 Firm Growth 

 

Before conducting confirmatory factor analysis on the measures, unidimensionality 

needs to be investigated at the first-order construct level to ensure that the indicators 

grouped at the construct level really measure the same construct. The initial test of 

unidimensionality was conducted by running exploratory factor analysis in SPSS (using 

principal axis factoring as factoring technique and an oblique rotation). The sub-

constructs were found to be unidimensional, although the eigenvalues of the second 

factors in some instances was close to one. This suggests that the indicators with the 

lowest loadings (growth ‘below potential’ indicators) could form a different factor, 

suggesting that these indicators might need to be removed from the measurement 

model. However, for the sake of methodological consistency, the adjustments are only 

made based on the results of confirmatory factor analysis in SmartPLS. 
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Measurement model refinement 
 

As the first step of CFA, the dependent variables and constructs of the model are 

investigated. The indicators with a negative loading on their first-order constructs have 

been reversed to make calculations clearer. These variables have been marked with the 

suffix ‘reversed’ in their indicator labels. The questions relating to these indicators 

clearly suggest their reversed nature, reflecting on ‘slow’ growth compared to ‘fast’ 

growth in all the other questions. 

 

The acceptable primary loadings of items onto their corresponding first-order constructs 

range between 0.66 and 0.88, indicating the potentially high validity and reliability of 

the measures. The loadings of all three growth ‘below potential’ indicators were below 

0.21, demonstrating that these indicators are potentially not in the same factor as the 

other first-order construct indicators (see raw factor loadings displayed in Table 6.2.I in 

Appendix 6.2). 

 

The three growth ‘below potential’ indicators (asset, employment and turnover growth) 

display a very low loading onto their assigned first-order constructs. This suggests that 

these indicators do not fit the factor structure, and need to be dropped from the 

measurement model. These items can be considered to be conceptual outliers compared 

to the other items, as they measure perceptions of firm growth in relation to a subjective 

anchor-point (‘potential’), while all the other measures can be considered perceptions on 

an ‘absolute’ growth measure. 

 

Table 9.1: Refined growth factor structure validity and reliability indicators 
 Constructs 

Indicators Assets Employment Turnover GROWTH 
Cronbach’s Alpha 0.7555 0.7385 0.6764 0.8666 
Composite Reliability 0.8597 0.8507 0.8217 0.8947 
Loading onto second-order construct 0.9132 0.8237 0.8801 - 

AVE 0.6722 0.6575 0.6077 0.7623* 
SQRTAVE** 0.8199 0.8109 0.7796 0.8731 

*AVE value for the second-order construct calculated based on the loadings of the  
first order constructs onto the second-order construct using Equation 7.1. 

** AVESQRTAVE =  
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After removing the three items from the indicator list, indicator loadings onto the 

primary first-order constructs range between 0.68 and 0.87. Discriminant validity of the 

measurement model is supported, as loadings of all indicators onto their primary first-

order constructs exceed the cross-loadings (see refined factor loadings displayed in 

Table 6.2.II in Appendix 6.2). Convergent validity of the measures is illustrated by the 

AVE scores exceeding 0.5 (see Table 9.1 for details). Both Cronbach’s Alpha and 

Composite Reliability indicators exceed 0.7, demonstrating the reliability of the 

measures. The only exception is the Turnover first-order construct. Although its 

Cronbach’s alpha is only 0.68, the Composite Reliability indicator for this construct is 

well over 0.8, demonstrating the reliability of the measures to this construct.  

 

The reliability and validity of the second-order construct (growth) is also sufficient, 

Cronbach’s Alpha and Composite Reliability measures as well as the AVE being over 

0.7 and all loadings from the first-order constructs being higher than 0.707 (indicating 

that all first-order constructs share more than 50% of variance with the second-order 

construct latent variable score). The results of bootstrapping confirm the significance 

(p<0.01) of indicator loadings and loadings between the first and second order 

constructs of the measurement model for the total sample. 

 

Measurement model equivalency 
 

The measurement model parameters are estimated for both sub-samples separately. The 

t-values calculated based on the results of bootstrapping indicate significant (p<0.01) 

differences between the indicator loadings in the measurement models of the firm 

growth construct. Thus, the validity and reliability of the measures need to be re-

investigated for each sub-sample. 

 

The results for both the Australian and the Hungarian sub-samples indicate a good 

measurement model fit, in terms of both reliability and validity, demonstrating that even 

though the measurement model parameters are different when the model is fitted to the 

different sub-samples, the measures are valid and reliable for both sub-samples. 

According to the bootstrapping results, the measurement model for both sub-samples is 

significant (p<0.01). This demonstrates that the measurement model of the firm growth 
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construct fits equally well on both sub-samples, although there are significant 

differences between the model parameters for the three sample variants. 

 

9.2.2 Firm Life-Cycle 

 

The firm life-cycle construct is represented in two dimensions in the conceptual model, 

with its Current (as at the time of investigation) and Initial values (as of four years ago). 

The unidimensionality of the first-order construct indicators was confirmed using 

exploratory factor analysis in SPSS. Some eigenvalues close to one were discovered in 

the success and decline first-order constructs, but the final decision on the measurement 

model will be delivered based on the CFA results in PLS in order to maintain 

methodological consistency in the analysis. The confirmatory factor analysis of the 

Current dimension of the firm life-cycle is conducted before the Initial dimension of the 

firm life-cycle to establish a factor structure. Then the adjusted structure is investigated 

to be confirmed for the Initial dimension of the firm life-cycle. 

 

The Current dimension of the firm life-cycle 
 

As the first step of CFA, the dependent variables and first-order constructs of the 

measurement model of the Current dimension of the firm life-cycle are investigated. 

The indicators with a negative loading onto their first-order constructs have been 

reversed to make calculations clearer. It is interesting that the indicators of the Existence 

and Decline stages needed to be reversed, showing an inverse relation to firm growth 

compared to the indicators of the other life-cycle stages. The raw factor loadings 

(displayed in Table 6.2.III in Appendix 6.2) indicated the insufficient (less than 0.26) 

loadings for three indicators (organisation size below potential; centralised, political 

decision making and simple, but badly needed, information systems) on their 

corresponding first-order factors. These indicators were removed from the measurement 

model. 

 

The following round of CFA pointed out further issues with the measurement model 

(see Table 6.4.IV in Appendix 6.2 for adjusted factor loadings, reliability and validity 

indices). This factor structure still lacks convergent validity at the first-order construct 
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level, as every first-order AVE score except for the decline sub-construct is below 0.5. 

There are also problems with the reliability of the first-order construct measures. The 

Cronbach’s Alpha values of the survival (0.51) and success (0.48) sub-constructs are 

particularly low, making them unacceptable. In order to increase both the AVE and the 

reliability scores, indicators with low loadings need to be eliminated gradually, until 

these scores reach an acceptable level providing evidence of a sound factor structure, 

validity and reliability. Indicators with the lowest factor loadings are the first candidates 

for deletion, and the process is pursued item by item for every construct until validity 

and reliability are reached. 

 

‘Simple, word-of-mouth information systems’, ‘Power widely spread’, ‘Power with 

many shareholders’ and ‘Complex information system (coordination, servicing)’ were 

removed due to their low factor loadings onto their dedicated first-order constructs. 

(The full table of loadings and cross-loadings is displayed in Table 6.2.V in Appendix 

6.2.) Discriminant validity of the measurement model can be confirmed, as all 

indicators have higher loadings onto their assigned first-order constructs than their 

cross-loadings onto other constructs. 

 

Table 9.2: Refined Current firm life-cycle dimension factor structure validity and reliability 
 Constructs 

Indicators Existence Survival Success Renewal Decline 
FLC 

(Current) 
Cronbach’s Alpha 0.5891 0.4722 0.5054 0.6389 0.480** 0.8178 
Composite Reliability 0.7857 0.7334 0.7527 0.8056 0.8425 0.8558 
Loading onto second- 
order construct 

0.7796 0.6007 0.8084 0.7854 0.6864 - 

AVE 0.5519 0.4819 0.5046 0.5809 0.7287 0.5420* 
SQRTAVE*** 0.7429 0.6942 0.7104 0.7622 0.8536 0.7362 

*AVE value for the second-order construct calculated based on the loadings of the  
first-order constructs onto the second-order construct using Equation 7.1. 

** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of 
Cronbach’s Alpha, as the measure only consists of two indicators. 

*** AVESQRTAVE =  
 

Table 9.2 shows the basic indices necessary to assess the measurement model of the 

Current dimension of the firm life-cycle. Convergent validity of the measures is 

illustrated by the AVE scores exceeding 0.5 with one exception: survival. Although the 

AVE score for the measures of this construct is below the expected level of 0.5, the 
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measures hold strong discriminant validity and conceptual support. Thus, the validity of 

the measurement model is considered acceptable. Cronbach’s Alpha scores fall below 

0.7, the acceptable level for the measures of the first-order constructs, but Composite 

Reliability scores are all over 0.7, demonstrating that the indicators can be considered 

reliable measures of the weighted latent variable scores confirming the reliability of the 

measurement model. 

 

The reliability and validity of the second-order construct (the Current dimension of the 

firm life-cycle) are also sufficient, the Cronbach’s Alpha and Composite Reliability 

indices are over 0.8, the AVE is over 0.5 and all loadings from the first-order constructs 

are high enough. There are a few stronger cross-loadings of indicators at the first-order 

construct level. The higher-order measurement model structure allows (requires) an 

oblique factor structure, so these cross-loadings can be considered acceptable, especially 

as they are all lower than the primary loadings of the indicators. Most of the cross-

loadings are below 0.35, not representing a significant level of influence across the 

factors anyway. 

 

The significance of the measurement model was tested using bootstrapping, and it was 

confirmed that all first- and second-order factor loadings are significant at a p<0.01 

level, based on the t-values generated by the bootstrapping algorithm.  

 

The Initial dimension of the firm life-cycle 
 

In order to create comparable construct-scores between the firm Current and Initial 

dimensions of the firm life-cycle, the refined measurement model structure of the 

Current firm life-cycle dimension is tested on the Initial firm life-cycle dimension.  

 

Assessing the factor loadings and cross-loadings confirms the discriminant validity of 

the measures, and shows that every indicator has the strongest loading onto their 

assigned first-order constructs. Just as in the case of the Current dimension of the firm 

life-cycle, there are a few stronger cross-loadings, but this can similarly be acceptable as 

part of the oblique rotation of the factors necessary to establish the validity of the 

higher-order measurement model. Most of the cross-loadings are below 0.35, not 
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representing a significant level of influence across the factors anyway. (Refined factor 

loadings and cross-loadings of the Initial dimension of the firm life-cycle are displayed 

in Table 6.2.VI in Appendix 6.2.) 

Table 9.3: Refined Initial firm life-cycle dimension factor structure validity and reliability 
 Loading onto latent variable scores 

Indicator label Existence Survival Success Renewal Decline 
FLC  

(Initial) 
Cronbach’s Alpha 0.6551 0.5596 0.5479 0.6666 0.440** 0.8421 
Composite Reliability 0.8514 0.8194 0.7685 0.8183 0.8251 0.8743 
Loading onto second- 
order construct 

0.7647 0.6899 0.8116 0.8529 0.6597 - 

AVE 0.7415 0.6941 0.5263 0.601 0.7051 0.5764* 
SQRTAVE*** 0.8611 0.8331 0.7255 0.7752 0.8397 0.7592 

*AVE value for the second-order construct calculated based on the loadings of the  
first-order constructs onto the second-order construct using Equation 7.1. 

** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of 
Cronbach’s Alpha, as the measure only consists of two indicators. 

*** AVESQRTAVE =  
 

Table 9.3 shows that all AVE indices are over 0.5 and the Composite Reliability scores 

exceed 0.7, demonstrating the validity and reliability of the measurement model of the 

Initial dimension of the firm life-cycle. The Cronbach’s Alpha scores are below the 

acceptable level of 0.7 for all first-order constructs. Thus, the weighted latent variable 

scores need to be used for further analysis, as the straight summated scores at the first-

order construct level are not sufficiently reliable. The second-order construct measures 

also demonstrate validity and reliability, with strong loadings from the first-order 

construct and sufficient Cronbach’s Alpha and Composite Reliability scores. The result 

of bootstrapping confirmed the significance (p<0.01) of all first- and second-order 

factor loadings in the measurement model. 

 

Measurement model equivalency 
 

The t-values calculated based on the results of bootstrapping confirm that there is a 

significant (p<0.01) difference between the factor loadings of the measurement models 

fit to the Australian and the Hungarian sub-samples. The model variant fit on the 

Australian sub-sample shows that the measurement model is valid and reliable. In fact, 

there is an improvement in its validity and reliability compared with the model variant 

fit to the combined sample. 
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The Hungarian measurement model variant, however, shows low convergent validity in 

the Current existence (AVE=0.48), Current survival (AVE=0.45), Current success 

(AVE=0.44) and Initial success (AVE=0.45) first-order constructs. Based on the low 

factor loadings, a further three variables can be candidates for deletion: ‘Power with 

founder’, ‘Specialised organisational roles’ and ‘Organisation size (larger than 

competitors)’. Even though removing these items from the model would improve the 

AVE scores of all three constructs (both in the current and the past), they contain 

conceptually very relevant information. Their removal would decrease the conceptual 

validity of the firm life-cycle stage constructs. The firm conceptual background to the 

research instrument also supports keeping these items in the measurement model. Thus, 

it is argued that the lower AVE scores should still be accepted in this case. 

 

At the second order construct level, the Current dimension of the firm life-cycle also 

shows some deficiency in convergent validity (AVE=0.44). In both the Australian and 

the Hungarian factor solutions, as well as for the combined sample, the loadings of the 

decline first-order constructs are the lowest, for both the Current and Initial dimensions 

of the firm life-cycle. This makes the decline first-order construct also a candidate for 

deletion. A further issue with the measurement of the decline first-order construct is that 

the loading of one of its items (‘Centralised organisational structure’) is not significant 

when fitting the model to the Hungarian sub-sample (t=1.30, p>0.1). With only two 

indicators, the conceptual validity of the decline sub-construct is already questionable. 

When removing a further item, the measure of the sub-construct looses its conceptual 

validity completely as the only remaining indicator (‘Centralised and simple decision 

making’) not only fails to characterise the Decline stage accurately, but also has a high 

cross-loading onto the existence construct.  

 

As the lack of the Decline stage for small and medium sized enterprises (SMEs) is 

already hypothesised based on the literature, it seems reasonable to remove the decline 

construct from the life-cycle measurement model. This decision is supported by the lack 

of significance and low factor loadings of the indicators to the construct for the 

Hungarian sub-sample, and the low loadings of the decline constructs on the second-

order construct generally as well as in the case of both sub-samples. 
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CFA on the reduced measurement model confirms the discriminant validity of the 

measures based on the factor loadings for both the Current and the Initial dimensions of 

the firm life-cycle, fitting the total sample as well as both sub-samples. (See Table 

6.2.VII and Table 6.2.VIII in Appendix 6.2 for the equivalent factor loadings of the 

Current and Initial dimensions of the firm life-cycle for the total sample.) 

 

Table 9.4 shows the most important validity and reliability indicators for the 

measurement model of the Current dimension of the firm life-cycle for the total 

population. Convergent validity is demonstrated by AVE scores exceeding 0.5, and 

reliability is shown by high (above 0.7) levels of Composite Reliability. The only 

exception is the survival sub-construct, but its AVE score can still be considered 

acceptable for the conceptual reasons argued earlier. The Cronbach’s Alpha scores for 

the individual first-order constructs can be considered low, suggesting that only the 

weighted latent variable scores are reliable construct-level measures, unlike the 

unweighted construct scores. The second-order construct measure also proves to be 

valid and reliable (also supported by the high factor loadings from the first-order 

constructs). 

 

Table 9.4: Equivalent measurement validity and reliability indicators for the Current dimension of 
the firm life-cycle 

 Constructs 

Indicators Existence Survival Success Renewal 
FLC  

(Current) 
Cronbach’s Alpha 0.5891 0.4722 0.5054 0.61 0.8001 
Composite Reliability 0.7857 0.732 0.7519 0.7935 0.8455 
Loading onto second- 
order construct 

0.7973 0.6533 0.8193 0.8292 - 

AVE 0.552 0.4807 0.5056 0.5619 0.6053* 
SQRTAVE** 0.7430 0.6933 0.7111 0.7496 0.7780 

*AVE value for the second-order construct calculated based on the loadings of the  
first-order constructs onto the second-order construct using Equation 7.1. 

** AVESQRTAVE =  
 

When examining the parameters of the measurement model variants for the Australian 

and the Hungarian sub-populations, significant differences can be discovered (using 

bootstrapping and calculating t-values as applied before). The measurement model fit to 

the Australian sub-sample shows a higher level of validity and reliability than the one fit 

to the total sample. In the case of the Hungarian sub-sample, some of the first-order 
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construct level AVE scores decrease to as low as 0.45, but as all Composite Reliability 

indicators are high (above 0.7), based on the conceptual argumentation, the validity and 

reliability of the measurement model can be accepted. 

Table 9.5: Equivalent measurement validity and reliability indicators for the Initial dimension of 
the firm life-cycle 

 Constructs 

Indicators Existence Survival Success Renewal 
FLC 

(Initial) 
Cronbach’s Alpha 0.6344 0.5882 0.5479 0.6666 0.8447 
Composite Reliability 0.8045 0.7838 0.7686 0.8182 0.8756 
Loading onto second- 
order construct 

0.7892 0.838 0.8607 0.761 - 

AVE 0.5803 0.5486 0.5263 0.6009 0.6613* 
SQRTAVE** 0.7618 0.7407 0.7255 0.7752 0.8132 

*AVE value for the second-order construct calculated based on the loadings of the  
first-order constructs onto the second-order construct using Equation 7.1. 

** AVESQRTAVE =  
 

Table 9.5 displays the validity and reliability indicators of the Initial dimension of the 

firm life-cycle. The indicators – similarly to the Current firm life-cycle dimension – 

demonstrate the validity and reliability of the measures for the combined sample. This 

validity and reliability also hold for both sub-samples. 

 

Running bootstrapping tests for the measurement model on both the combined and the 

individual sub-samples confirms the significance of the model parameters at a p<0.01 

level. 

 

9.2.3 Resource Attributes 

 

Before investigating the factor structure of the resource attributes construct, 

unidimensionality of the first-order construct measures needs to be established. This 

was done by exploratory factor analysis in SPSS. All six first-order construct measures 

have been found to load onto one factor, thus confirming the unidimensionality of the 

measures. A further level of support can be identified for this research instrument, as the 

responses to this section of the questionnaire displayed the least departure from 

normality (see Appendix 6.3). 
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Measurement model refinement 
 

The measurement model is further investigated by CFA in the PLS modelling 

environment. Due to the nature and formulation of the questions comparing access to 

resources with various features, two out of three questions were expected to be reversed 

scaled for every first-order construct. (See raw factor loadings of the resources construct 

in the extended VRIO structure in Table 6.2.IX in Appendix 6.2.) The loadings of these 

indicators were originally negative but, as the scales have been reversed, all indicators 

have positive loadings. 

 

Two items are candidates for deletion due to their low (below 0.43) factor loadings: 

‘Resources are non-substitutable’ and ‘Resources are mobile’. After removing these two 

indicators, the factor loadings need to be observed again to establish the validity and 

reliability of the measures (see Table 6.2.X in Appendix 6.2 for the adjusted factor 

loadings of the resources construct in the extended VRIO structure). Based on the 

relatively high level of cross-loadings of the indicators at the first-order construct level, 

the discriminant validity of the measures needs to be rejected. There are very strong 

cross-loadings between the substitutability, combinability and mobility sub-constructs, 

and the cross-loadings between the other constructs can also be considered strong. 

 

In order to resolve the issue with the factor structure and the measurement of the three 

constructs, merging them with other first-order constructs can be considered (similarly 

to the merging of value and exploitability at the conceptual development stage). 

Content-wise, inimitability, substitutability and mobility all belong to the operability 

dimension of the original VRIO framework. This similarity is also supported by the 

high cross-loading of indicators on all three sub-constructs. Thus, the measurement 

model is re-structured to the original four factor VRIO framework, to see if the 

discriminant validity issues can be resolved. 

 

The first-order factor structure is re-arranged and re-labelled according to the basic 

VRIO framework: value, rarity, and imitability represent the same constructs as earlier. 
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The operability construct is obtained by merging substitutability, combinability and 

mobility. 

 

The alternative factor-structure at the first-order construct level needs to be investigated 

in the structure of the original VRIO framework (see raw factor loadings in Table 6.2.XI 

in Appendix 6.2). The value, rarity and imitability first-order construct indicators 

strongly load onto their dedicated construct, but also display cross-loadings onto the 

other constructs due to the oblique nature of the factor structure. Three items of the 

operability construct (‘Resources are easily substituted’, ‘Resources are non-

substitutable’ and ‘Resources are mobile’) display low loadings (below 0.27) onto the 

assigned first-order construct, and stronger loadings onto other constructs. This suggests 

that they need to be removed from the model in order to establish the validity and 

reliability of the measures and give stronger support to the first-order factor structure. 

Due to the lack of discriminant validity, another item (‘Resources are combinable’) also 

becomes a candidate for deletion. The loading of this construct is lower than the cross-

loadings of other indicators onto the operability construct.  

 

Table 9.6: Refined factor-loadings of the resources construct in the simple VRIO structure 
 Constructs 

Indicators Value Rarity Imitability Operability RESOURCES 
Cronbach’s Alpha 0.6681 0.6427 0.6569 0.8402 0.9074 
Composite Reliability 0.8183 0.8081 0.8144 0.8844 0.9209 
Loading onto second- 
order construct 

0.8244 0.8787 0.867 0.8898 - 

AVE 0.6002 0.5854 0.5951 0.5657 0.7488* 
SQRTAVE** 0.7747 0.7651 0.7714 0.7521 0.8653 
*AVE value for the second-order construct calculated based on the loadings of the  

first-order constructs onto the second-order construct using Equation 7.1. 

** AVESQRTAVE =  
 

After removing the four items from the measures of operability, the CFA can be 

conducted repeatedly. (The refined factor-loadings of the resources construct in the 

simple VRIO framework are displayed in Table 6.2.XII in Appendix 6.2.) The loadings 

demonstrate the discriminant validity of the measures, with all loading for every first-

order construct being higher than any cross-loadings. There are still strong cross-

loadings between the first-order construct items, indicating an oblique factor structure. 

For the purposes of this research, the second-order latent variable score carries 
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sufficient information on the resource attributes. Thus, the underlying measurement 

structure (i.e. the oblique measurement factor structure and the cross-loadings) will not 

affect the model negatively. 

 

Table 9.6 shows the refined reliability and validity indicators of the resources construct 

in the simplified VRIO factor structure. The reliability of the measures for Value, Rarity 

and Imitability are acceptable (the Cronbach’s Alphas are above 0.6, and the Composite 

Reliabilities are over 0.8, which can be considered strong). The reliability of the 

Operability construct can be considered strong, with both Cronbach’s Alpha and 

Composite Reliability scores over 0.8. The factor structure shows strong convergent 

validity, as all AVE scores exceed 0.6. At the second-order construct level, both 

reliability (Cronbach’s Alpha and Composite Reliability over 0.9) and validity (AVE 

over 0.7) indicators are strong, supporting the measurement model. 

 

Measurement model equivalency 
 

The t-values calculated based on the bootstrapping results show a significant (p<0.01) 

difference between the measurement model parameters of the resources construct 

between the two sub-samples. When investigating the model parameters and their 

significance for the sub-samples, the Hungarian results demonstrated a better fit, and 

greater validity, reliability and significance compared with the results of the combined 

sample. 

 

In the case of the Australian sub-sample, the significance of one of the measurement 

model parameters (‘Resources are hard to imitate’) dropped to (p<0.05), but the rest of 

the parameters maintained a stronger (p<0.01) significance level. However, when 

investigating the convergent validity of the model, the validity of the Imitability 

(AVE=0.42) and Rarity (AVE=0.47) dropped below the required 0.5 level. Given that 

the conceptual and empirical support for the measures of this construct are not as strong 

as in the case of the Firm Life-cycle construct (as also indicated by the re-structuring of 

the second-order factor structure due to the lack of discriminant validity), further items 

become candidates for deletion to establish an equivalent level of validity of the 

Resource construct measure across the sub-populations. These items can be identified 
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by their lower factor loadings. The alignment of the items has also been taken into 

consideration when choosing items for deletion. The aim was to keep at least one 

straight and one reversed scaled item in the construct, to avoid conceptual distortion. 

Two reversed scaled items (‘Less access to rare resources than competitors’ and ‘Less 

access to inimitable resources than competitors’) – one from the Rarity and one from the 

Imitability construct – were marked for deletion. 

 

After removing the two items, the confirmatory factor analysis is re-calculated (see 

Equivalent factor-loadings of the resources construct in the simple VRIO structure in 

Table 6.2.XIII in Appendix 6.2). Discriminant validity of the measurement model is 

supported, based on the factor loadings.  

 

Table 9.7: Equivalent factor-loadings of the resources construct in the simple VRIO structure 
 Constructs 

Indicators Value Rarity Imitability Operability RESOURCES 
Cronbach’s Alpha 0.6681 0.462** 0.458** 0.8608 0.8974 
Composite Reliability 0.818 0.848 0.8443 0.8997 0.9141 
Loading onto second- 
order construct 

0.8224 0.8468 0.8272 0.8661 - 

AVE 0.5997 0.7362 0.7307 0.6422 0.7070* 
SQRTAVE*** 0.7744 0.8580 0.8548 0.8014 0.8408 
*AVE value for the second-order construct calculated based on the loadings of the  

first-order constructs onto the second-order construct using Equation 7.1. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of 

Cronbach’s Alpha, as the measure only consists of two indicators. 

*** AVESQRTAVE =  
 

Table 9.7 shows the reliability and validity indicators for the equivalent measurement 

model of the resources construct. Validity and reliability are demonstrated by the high 

AVE and Composite Reliability scores both at the first- and the second-order construct 

level. When assessing the measurement model fit for the sub-populations, it can be 

determined that the loadings, validity and reliability indicators are all acceptable. The 

measurement model parameters are all significant (p<0.01) for the combined sample, as 

well as both sub-samples, based on the results of bootstrapping. So even though the 

measurement model parameters differ significantly between the measurement models fit 

to the two sub-samples, the measures can be considered equally valid and reliable both 

for the sub-samples and the total sample. 
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9.2.4 Expansion Plans 

 

Unidimensionality of the first-order constructs can be established by conducting 

exploratory factor analysis in SPSS. All indicators of the first-order constructs of the 

expansion plans construct have loaded onto one factor. CFA in PLS is used to establish 

the validity and reliability of the measurement model. (See raw factor loadings in Table 

6.2.XIV in Appendix 6.2.) 

 

Measurement model refinement 
 

‘Train employees off-site’ has a very low (below 0.5) factor loading onto the operations 

first-order construct, and it also has a strong (over 0.35) cross-loading onto technology, 

which makes the item a candidate for deletion, based on its loadings. All the other 

cross-loadings between the factors are low, demonstrating the strong discriminant 

validity of the first-order factor structure. After removing the item from the 

measurement model and running CFA repeatedly, a further issue emerges: the 

convergent validity of the market expansion construct is low (AVE=0.4715).  

 

There are two problematic first-order constructs: financial and market expansion plans. 

(See adjusted factor loadings, validity and reliability indicators in Table 6.2.XV in 

Appendix 6.2.) Although the Finances first-order construct has strong loadings from its 

indicators, its loading onto the second-order construct is somewhat lower than the other 

loadings. As it is only measured by two items, the Spearman’s correlation is displayed 

instead of Cronbach’s Alpha. It shows a low level of correlation between the two items 

of the construct measure, indicating a low reliability for the measure. As the Composite 

Reliability score is above 0.7, the reliability of the measure can be accepted for the 

purposes of this model (although the unweighted summated factor score is probably not 

reliable). 

 

The low (0.4715) AVE score of the Market expansion plans sub-construct shows the 

lack of convergent validity. AVE can be increased by the exclusion of indicators with 

low loadings from the construct, as every indicator with a loading lower than 0.707 

pulls the AVE score below 0.5. Naturally, the indicators with the lowest loading would 
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be the first targets for elimination. In this case, that is ‘Add new product or service’. 

Eliminating this item would remove an important dimension of market expansion from 

the study, reducing the conceptual validity of the construct measures. To avoid this, the 

validity of the measure can be still enhanced by excluding other indicators. 

 

‘Expand advertising and promotion’ and ‘Expand scope of operating activities’ are two 

further items which can be candidates for deletion. ‘Expand advertising and promotion’ 

seems to be the least conceptually aligned with the market expansion plans construct, in 

the sense that this indicator is aimed at the amount of funds channelled into a particular 

kind of marketing activity, while the other indicators directly address different avenues 

of market expansion. ‘Expand scope of operating activities’ can be considered a 

redundant item in the sense that its content is already addressed by the other dimensions 

of market expansion, such as adding new products or services, selling to new markets or 

expanding distribution.  

 

After excluding these two items, a repeated CFA confirms the validity and reliability of 

the measurement model. (See refined factor loadings, validity and reliability indicators 

in Table 6.2.XVI in Appendix 6.2.) Discriminant validity is accepted based on the 

indicator loadings onto the dedicated first-order constructs exceeding all other cross-

loadings. 

 

Table 9.8: Refined factor-loadings of the expansion plans construct 
  Constructs 

Indicators Finances Market Operation Technology EX_P_LANS 
Cronbach’s Alpha 0.277** 0.7022 0.7974 0.748 0.8472 

Composite Reliability 0.7712 0.8177 0.8607 0.8417 0.8758 
Loading onto second- 

order construct 
0.5492 0.7442 0.8689 0.7342 - 

AVE 0.6303 0.5297 0.5532 0.5716 0.6914* 
SQRTAVE*** 0.7939 0.7278 0.7438 0.7560 0.8315 
*AVE value for the second-order construct calculated based on the loadings of the  

first-order constructs onto the second-order construct using Equation 7.1. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of 

Cronbach’s Alpha, as the measure only consists of two indicators. 

*** AVESQRTAVE =  
 

Table 9.8 shows validity and reliability scores necessary to evaluate the measurement 

model of the expansion plans construct. Both the Cronbach’s Alpha and Composite 
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Reliability scores of the constructs are high (above 0.7), demonstrating the reliability of 

the measures. The finances construct scale has no Cronbach’s Alpha score displayed, as 

it only contains two items, but the Composite Reliability score and the significant 

correlation between the two items of the scale confirm its reliability. Convergent 

validity can also be confirmed by observing the AVE scores. All AVE scores exceed 

0.5. The validity and reliability at the second-order construct level is demonstrated by 

the high AVE, the strong loadings of the first-order constructs onto the second-order 

construct, and the outstanding Cronbach’s Alpha and Composite Reliability indices. 

Bootstrapping confirms the significance of the measurement model parameters at a 

p<0.01 level. 

 

Measurement model equivalency 
 

The t-values calculated based on the results of bootstrapping indicate that the model 

parameters differ ignificantly (p<0.01) between the measurement models fit to the 

Australian and the Hungarian sub-sample. The validity, reliability and significance of 

the measurement models need to be investigated individually for both sub-populations.  

 

CFA was conducted for both the Australian and the Hungarian sub-samples. The results 

for both sub-samples show that convergent and discriminant validity of the 

measurement model are acceptable (AVE>0.5). Reliability scores (both Composite 

Reliability and Cronbach’s Alpha, where applicable) exceed 0.7, at both the first- and 

the second-order construct levels. Bootstrapping conducted for both sub-samples 

confirms the significance of the measurement model parameters at a p<0.01 level. 

 

9.2.5 Profitability 

 

The measurement model of the profitability construct is different from the other 

constructs, as it is not hierarchical. This allows a more simple process of confirmation 

of the measurement structure. Exploratory factor analysis was conducted in SPSS on the 

scale, which confirmed the unidimensionality of the measures. 
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CFA was conducted in PLS on the scale, showing two of the four indicators to be 

reversed scaled, as expected. (See raw factor loadings, validity and reliability indicators 

of the profitability construct in Table 6.2.XVII in Appendix 6.2.) The ‘Profitability 

below potential’ indicator has shown a low (0.37) loading onto the factor, suggesting 

that this indicator may need to be dropped from the measurement model.  

 

Table 9.9: Refined factor-loadings, validity and reliability scores of the profitability construct 
Indicator label Explanation Factor loadings 

EP1_reversed Low profitability 0.8711 
EP2 Higher profitability than competitors 0.8896 
EP4 Very high profitability 0.8327 
Cronbach’s Alpha 0.8313 
Composite Reliability 0.8989 
AVE 0.7479 
SQRTAVE* 0.8648 

* AVESQRTAVE =  
 

After excluding the item and repeating CFA on the profitability construct scale, 

sufficient factor loadings, AVE, Cronbach’s Alpha and Composite Reliability scores 

demonstrate the validity and reliability of the measure (Table 9.9). Bootstrapping 

confirms the significance of the factor loadings at a p<0.01 level. 

 

Running bootstrapping on both Australian and Hungarian sub-samples, the unpaired t-

test values calculated indicate that the factor loadings are significantly (p<0.01) 

different for the sub-samples. However, as the measurement model parameters for both 

sub-samples can be reliable, valid and significant at a p<0.01 level, it can be concluded 

that the measure is equally applicable for both sub-samples as well as the combined 

sample. 

 

9.3 Model Validation 

 

The previous section described the final step of scale development: confirmatory factor 

analysis. This section gives an account of the validation process of the model. First, the 

measurement model is validated, which is essentially a repeated summary of the CFA 

conducted earlier. The structural model is investigated, with particular focus on the 

paths within the model and the convergent validity of the model. Hypothesised 
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mediation and moderation effects are tested in the model in order to respond to the 

research questions. The model parameters are tested for significance using 

bootstrapping, f2 effect-size is employed to compare model variants, and GoF indices 

are calculated to represent and compare model fit for the total sample as well as the sub-

samples. 

 

9.3.1 Measurement Model Results 

 

The validation of the first-order measurement model was conducted in the previous 

section (See Table 6.4.I, Table 6.4.II, Figure 6.4.I and Figure 6.4.II in Appendix 6.4 

displaying the indicator loadings and their t-values demonstrating the significance of the 

measurement model). As the model contained mostly higher-order measurement 

models, their validity needs to be assessed. This is undertaken in the following section. 

 

First-order measures 
 

The discriminant validity (see Table 6.4.III in Appendix 6.4) shows the latent variable 

correlations and the square root of the corresponding AVE scores inserted in the 

diagonal of the correlation matrix. Discriminant validity is ensured when the absolute 

values of the off-diagonal correlations are exceeded by the square root of the AVE 

scores placed in the diagonal of the matrix for every line and column (Götz et al. 2010; 

Wetzels et al. 2009). This enables the demonstration of the fact that the shared variance 

between the latent variable and its indicators is larger than the variance shared with 

other latent variables. 

 

The only borderline exception in this regard is the turnover growth first-order construct, 

the indicators of which share the same amount of variance with the latent variable score 

of the asset growth construct as with its own latent variable score. This is the 

consequence of the high cross-loadings between the indicators of these two construct. It 

could be argued that asset and turnover growth is conceptually very similar, explaining 

the high correlation of their indicators. In fact, increasing sales may result in higher total 

profit, increasing the assets of the company (in the case of focus on growth and not 

dividend payments). It can also be argued that both these constructs are financial 
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measures, while full time employment is a distinctively different dimension of growth. 

As the purpose of the model is not to differentiate between the dimensions of growth, 

but to assess it holistically, this high level of obliqueness between the two first-order 

constructs can still be acceptable. 

 

Second-order measures 
 

The discriminant validity of the second-order measurement model is also determined in 

a similar way to that of the first-order construct measures. (See Table 6.4.V in Appendix 

6.4 for second-order construct discriminant validity table.) As all AVE squared roots 

exceed the correlations of the second-order construct scores, discriminant validity is 

supported at the second-order construct level as well. 

 

9.3.2 Structural Model Results 

 

After establishing the reliability, validity and significance of the hierarchical 

measurement model, the structural model can be assessed. The general assessment of a 

PLS path model consists of assessing the R2 of the dependent constructs and the path 

coefficients. Both the strength and the significance of the path coefficients need to be 

investigated to establish the explanatory power of the model. The mediation and 

moderation effects of the model can be assessed using the f2 effect size indicator (Chin 

2010). Besides the R2, a goodness-of-fit indicator can be calculated based on the 

communalities and R2s of the model (Chin 2010). 

 

Model significance, path coefficients, GoF 
 

Figure 9.2 shows the initial model solution for the combined sample, without mediating 

or moderating effects. The R2 of the dependent construct (firm growth) is 0.376, 

indicating that 37.6% of the variance on the dependent variable can be explained by the 

independent variables.  
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Table 9.10: Unmediated model path coefficients and significance 
Path Path coefficient Estimated t-value 

Expansion plans -> Growth 0.107 2.3151* 
FLC (Initial) -> Growth -0.211 3.147** 
FLC (Current) -> Growth 0.385 5.717** 
Resources -> Growth 0.307 5.576** 
Profitability -> Growth 0.204 3.882** 

* t>1.96 indicates a significance at p<0.05 level;  
** t>2.58 indicates a significance at p<0.01 level (Hair et al. 2006, p. 390). 

 

Table 9.10 shows the path coefficients and their significance in the model. All paths but 

one are significant at a p<0.01 level (Hair et al. 2006, p. 390). The impact of expansion 

plans on growth only has a p<0.05 significance level. As all loadings were also 

significant in the measurement model, the whole model is considered significant. (A 

detailed account of t-values of the full model are displayed in Table 6.4.I. and Table 

6.4.II. in Appendix 6.4.) 

 

Figure 9.2: Unmediated model solution on the combined sample 
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Using the R2 scores and the communalities, a goodness of fit (GoF) indicator can be 

constructed for the PLS model. (See Table 6.4.VI in Appendix 6.4 for the calculation 

details.) The GoF = 0.5599 can be described as ‘large’ according to Wetzels et al. 

(2009, p. 187), exceeding the prescribed cut-off value of 0.36 indicating that the model 

performs well.  

 

Effect sizes 
 

It has been established that the model is capable of explaining 37.6% of the dependent 

construct variance, and provides a reasonably good fit to the data with a GoF indicator 

of 0.5599. In order to assess a further dimension of model fitness, the effect sizes of the 

individual second-order constructs are investigated in this section.  

 

Table 9.11: Effect sizes of individual constructs 
Model 
variant 

Constructs 
included 

Construct(s) 
excluded 

R2 f2 
Effect 
size 

Full model All - 37.6% - - 
No  
expansion 
plans 

FLC (Current) 
FLC (Initial) 
RESOURCES 
Profitability 

EX_P_LANS 
 

36.6% 0.0160 Insignificant 

No  
resources 

EX_P_LANS 
FLC (Current) 
FLC (Initial) 
Profitability 

RESOURCES 29.7% 0.1266 
 

Small 

No Current 
firm life- 
cycle  
dimension 

EX_P_LANS 
FLC (Initial) 
RESOURCES 
Profitability 

FLC (Current) 
 

31.6% 0.0962 Small 

No Initial 
firm life- 
cycle  
dimension 

EX_P_LANS 
FLC (Current) 
RESOURCES 
Profitability 

FLC (Initial) 
 

35.3% 0.0369 Small 

No firm 
life-cycle 

EX_P_LANS 
RESOURCES 
Profitability 

FLC (Current) 
FLC (Initial) 

31.3% 0.1010 Small 

No 
profitability 

EX_P_LANS 
RESOURCES 
FLC (Current) 
FLC (Initial) 

Profitability 33.8% 0.0609 Small 
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Table 9.11 shows the effect sizes of the independent constructs of the model. The effect 

size of most the constructs can be considered small, though it varies in range. The only 

exemption is the expansion plans construct, the effect size of which does not reach the 

small threshold. It is also indicative of the relatively low path coefficient between 

expansion plans and firm growth.  

 

9.3.3 Mediation Effects 

 

After confirming the measurement and structural models, mediation effects are tested. 

Testing mediation effects first will allow the confirmation or exclusion of certain paths 

from the structural model representing the mediation effect.  

 

Two major mediation effects need to be tested within the context of the model: the 

mediation of expansion plans on the impact of the resources on firm growth; and the 

mediation of expansion plans on the impact of the firm life-cycle on firm growth. Given 

the structural distinction between the Current and the Initial dimensions of the firm life-

cycle, the link between the Initial and Current dimensions of the firm life-cycle can also 

be seen as mediating the impact of the Initial firm life-cycle dimension on firm growth.  

 

Mediating effect: resources through expansion plans 
 

Table 9.12: Testing mediation of resources through expansion plans 
Model 
variant 

Path Path 
coefficient 

t-value of path 
coefficient 

Growth 
R2 

No 
mediation 

EX_P_LANS -> GROWTH 
RESOURCES -> GROWTH 

0.107 
0.307 

2.3151* 
5.576** 

37.6% 

Full 
mediation 

EX_P_LANS -> GROWTH 
RESOURCES -> EX_P_LANS 

0.153 
0.238 

3.021** 
4.410** 

29.8% 

Partial 
mediation 

EX_P_LANS -> GROWTH 
RESOURCES -> GROWTH 
RESOURCES -> EX_P_LANS 

0.110 
0.306 
0.239 

2.303* 
4.223** 
5.890** 

37.7% 

* t>1.96 indicates a significance at p<0.05 level;  
** t>2.58 indicates a significance at p<0.01 level (Hair et al. 2006, p. 390). 

 

Table 9.12 shows the path coefficients and the corresponding t-values, as well as the 

model R2s, for the three scenarios (no mediation, partial mediation and full mediation; 

see Figure 6.5.I in Appendix 6.5) which allow the assessment of the mediation effect.  
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Although in the full mediation scenario the expansion plans construct gains importance 

(its path coefficient towards firm growth increases to 0.153), the overall explanatory 

power of the model decreases (R2 drops to 29.8%). As the path coefficients in both 

model variants with no mediation and partial mediation are significant, it can be 

determined that even if there is a mediation effect present, it can only be partial. 

Although the R2 of the model variant with partial mediation is slightly higher (37.7%), 

the effect size of the mediation does not even reach a small level. An effect size (f2) of 

0.0016 can be calculated, which is far below the 0.02 threshold of small effect size. It 

can be concluded that there is no full mediation effect of the resources construct through 

the expansion plans construct in the model, and the effect size of introducing partial 

mediation is insignificant. 

 

Mediating effect: firm life-cycle through expansion plans 
 

Table 9.13 shows the path coefficients and the corresponding t-values, as well as the 

model R2s of the three model variants (no mediation, partial mediation and full 

mediation; see Figure 6.5.II in Appendix 6.5) which allow the assessment of the 

mediation effect. Although in the full mediation scenario the expansion plans construct 

gains importance (its path coefficient towards firm growth increases to 0.220), the 

overall explanatory power of the model decreases (R2 drops to 31.3%).  

 

Table 9.13: Testing mediation of firm life-cycle through expansion plans 
Model 
variant 

Path Path 
coefficient 

t-value of path 
coefficient 

Growth 
R2 

No 
mediation 

EX_P_LANS -> Growth 
FLC (Initial) -> Growth 
FLC (Current) -> Growth 

0.107 
-0.211 
0.385 

2.3151* 
3.147** 
5.717** 

37.6% 

Full 
mediation 

EX_P_LANS -> Growth 
FLC (Initial) -> EX_P_LANS 
FLC (Current) -> EX_P_LANS 

0.220 
-0.375 
0.632 

5.039** 
4.524** 
9.996** 

31.3% 

Partial 
mediation 

EX_P_LANS -> Growth 
FLC (Initial) -> EX_P_LANS 
FLC (Current) -> EX_P_LANS 
FLC (Initial) -> Growth 
FLC (Current) -> Growth 

0.107 
-0.347 
0.630 

-0.209 
0.382 

2.188* 
4.527** 

10.259** 
3.150** 
5.659** 

37.4% 

* t>1.96 indicates a significance at p<0.05 level;  
** t>2.58 indicates a significance at p<0.01 level (Hair et al. 2006, p. 390). 
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As the path coefficients in both model variants with no mediation and partial mediation 

are significant, it can be determined that even if there is a mediation effect present, it 

can only be partial. An effect size (f2) of 0.0032 can be calculated indicating the 

strength of the partial mediation effect, which is well below the 0.02 threshold of small 

effect size. It can be concluded that there is no full mediation effect of the firm life-

cycle constructs through the expansion plans construct in the model, and even though 

partial mediation could not be rejected, introducing the additional paths actually reduces 

the model performance as indicated by the drop of R2 having an insignificant effect size 

on the model. 

 

Mediating effect: Initial dimension of the firm life-cycle through the 
Current dimension of the firm life-cycle 
 

Table 9.14 shows the path coefficients and the corresponding t-values, as well as the 

model R2s which allow the assessment of the mediation effect of the Current dimension 

of the firm life-cycle on the impact of the Initial dimension of the firm life-cycle on firm 

growth.  

 

Table 9.14: Testing mediation of Initial dimension of the firm life-cycle through the Current 
dimension of the firm life-cycle 

Model 
variant 

Path Path 
coefficient 

t-value of path 
coefficient 

Growth 
R2 

No 
mediation 

FLC (Initial) -> Growth 
FLC (Current) -> Growth 

-0.211 
0.385 

3.147** 
5.717** 

37.6% 

Full 
mediation 

FLC (I.) -> FLC (C.) 
FLC (Current) -> Growth 

0.696 
0.219 

19.248** 
3.700** 

35.3% 

Partial 
mediation 

FLC (I.) -> FLC (C.) 
FLC (Initial) -> Growth 
FLC (Current) -> Growth 

0.700 
-0.208 
0.382 

19.654** 
3.047** 
5.335** 

37.4% 

** t>2.58 indicates a significance at p<0.01 level (Hair et al. 2006, p. 390). 
 

As the path coefficient of the Current dimension of the firm life-cycle is positive 

towards firm growth, but the Initial dimension of firm life-cycle impacts firm growth 

negatively, the converse effects lead to the reduction of the path coefficient of Current 

firm life-cycle towards firm growth in the fully mediated model variant. Full mediation 

can be rejected, as all path coefficients of the partial mediation model variant are highly 

significant. Moreover, the path coefficients between the model variant with no 
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mediation and partial mediation cannot be considered substantially different. The 

overall explanatory power of the partially mediated model slightly decreases (R2 drops 

to 37.4%). An effect size (f2) of 0.0032 can be calculated indicating the strength of the 

partial mediation effect, which is below the 0.02 threshold of small effect size. It can be 

concluded that there is no full mediation effect of the Initial dimension of the firm life-

cycle through the Current dimension of the firm life-cycle in the model, and partial 

mediation has an insignificant, negative effect on the model coefficient of 

determination. 

 

In summary it can be concluded that no full mediation effects were found significant in 

the model. Even though there is potentially some partial mediation within the model, the 

effect size of these mediating paths is insignificant; thus, these partial mediation effects 

are not introduced into the model. 

 

9.3.4 Moderation Effect 

 

Through the elimination of the proposed mediation effects within the model, 

moderation only needs to be tested on a substantially lower number of model paths. 

Moderation effects are explored using the group comparison approach. 

 

The statistical power of the moderating effect in the case of a categorical moderator 

depends heavily on the proportion of the groups within the total sample. In this case, 

this does not impose a problem on the analysis, as the number of responses from the two 

countries in the sample is very close (141 responses from Australia and 131 responses 

from Hungary.) 

 

The Australian model variant 
 

Figure 9.3 shows the model solution for the Australian sub-sample, without mediating 

effects. The R2 of the dependent construct (firm growth) is 0.393, indicating that 39.3% 

of the variance on the dependent variable can be explained by the independent variables. 

The GoF score for the model is 0.5797 which is slightly higher than for the combined 

sample, demonstrating a strong model fit. 
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Table 9.15: Model path coefficients and significance for the Australian sub-sample 
Path Path coefficient Estimated t-value 

EX_P_LANS -> Growth 0.075 1.147+ 
FLC (Initial) -> Growth -0.224 2.421* 
FLC (Current) -> Growth 0.443 4.854** 
RESOURCES -> Growth 0.263 3.301** 
Profitability -> Growth 0.266 3.424** 

* t>1.96 indicates a significance at p<0.05 level; ** t>2.58 indicates a significance at 
p<0.01 level; + t<1.64 not significant (Hair et al. 2006, p. 390). 

 

Table 9.15 shows the path coefficients and the t-values resulting from bootstrapping, 

indicating the significance level of the particular path coefficients. Interestingly, the 

path between the Expansion Plans construct and Firm Growth has decreased and 

become insignificant, compared to the model variant fit to the combined sample. 

 

Figure 9.3: Unmediated model solution on the Australian sub-sample 
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The Hungarian model variant 
 

Figure 9.4 shows the model solution for the Hungarian sub-sample, without mediating 

effects. The R2 of the dependent construct (firm growth) is 0.282, indicating that 28.2% 

of the variance on the dependent variable can be explained by the independent variables. 

The GoF score for the model is 0.5251 which is slightly lower than for the combined 

sample, still demonstrating a strong model fit. 

 

Figure 9.4: Unmediated model solution on the Hungarian sub-sample 

 

 

Table 9.16 shows the path coefficients and the t-values resulting from bootstrapping, 

indicating the significance level of the particular path coefficients. Interestingly, the 

path between the firm life-cycle dimensions and firm growth has decreased and become 

insignificant, compared with the model variant fit to the combined sample. The path 

between the profitability construct and firm growth also decreased and lost its 

significance. 
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Table 9.16: Model path coefficients and significance for the Hungarian sub-sample 
Path Path coefficient Estimated t-value 

EX_P_LANS -> Growth 0.150 2.060* 
FLC (Initial) -> Growth -0.148 1.340++ 
FLC (Current) -> Growth 0.211 1.729+ 
RESOURCES -> Growth 0.315 3.950** 
Profitability -> Growth 0.169 1.868+ 

* t>1.96 indicates a significance at p<0.05 level; ** t>2.58 indicates a significance at 
p<0.01 level; + t>1.64 indicates a significance at p<0.1 level; ++ t<1.64 not significant 

(Hair et al. 2006, p. 390). 
 

Comparison of model results between country groups 
 

It is possible to calculate unpaired sample t-test values to compare the model parameters 

between the Australian and the Hungarian sub-samples to see whether or not the 

difference in the model parameter values is significant. Based on these t-test values, all 

model parameters have been proven significantly (p<0.01) different between the model 

variants fitted to the Australian and the Hungarian sub-sample. 

 

Table 9.17: Model results comparison between Australia and Hungary and the combined sample 
 Model variant 
 Combined sample Australian model Hungarian model 

Constructs 
Path 

coeff. 
t-value 

Path 
coeff. 

t-value 
Path 

coeff.t 
t-value 

Profitability 0.204 3.882** 0.266 3.424** 0.169 1.868+ 
Resources 0.307 5.576** 0.263 3.301** 0.315 3.950** 
Expansion Plans 0.107 2.3151* 0.075 1.147++ 0.150 2.060* 
FLC (Initial) -0.211 3.147** -0.224 2.421* -0.148 1.340++ 
FLC (Current) 0.385 5.717** 0.443 4.854** 0.211 1.729+ 

GoF 0.5599 0.5797 0.5251 
R2 37.6% 39.3% 28.2% 

Effect size 
(f2) 

- 0.0272 
(>0.02 small) 

0.1506 
(>0.13 medium) 

* t>1.96 indicates a significance at p<0.05 level; ** t>2.58 indicates a significance at 
p<0.01 level; + t>1.64 indicates a significance at p<0.1 level; ++ t<1.64 not significant 

(Hair et al. 2006, p. 390). 
 

Table 9.17 shows the different path coefficients, their significance, R2 and GoF scores 

for the model on the total population as well as both country sub-populations. 

Compared with the total population, the Australian model variant displays a slightly 

better GoF index, and a higher explanatory power (with an effect size of small 

compared to the combined sample). The path coefficients of profitability and firm life-
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cycle grow stronger, the impact of resources decreases, and the effect of expansion 

plans reduces and turns insignificant.  

 

The Hungarian model variant also has some unique features. Overall, the explanatory 

power and GoF of the model on the Hungarian sub-sample is lower than for the total 

population. Compared with the total population, the exclusion of Australian respondents 

has a medium effect-size. The path coefficient of profitability slightly decreases and 

turns insignificant (at p<0.05 level). The impact of resources grows slightly compared 

with the total population. There is a strong increase in the influence of expansion plans 

over firm growth, but the impact of firm life-cycle drops heavily and becomes non-

significant. This leads the researcher to assume that profitability has less influence in 

Hungary than in Australia. The influences of resources and expansion plans on firm 

growth are augmented for the Hungarian sub-population. However, firm life-cycle loses 

its influence both in extent and significance, compared with the model results for the 

total population. 

 

It can be concluded that as there are significant differences in the model parameters 

between the two sub-populations and certain model-paths lose significance when the 

model is fitted to the sub-samples compared to the combined sample, that there are 

moderation effects present in the model. The country of origin seems to inhibit the 

impact of expansion plans on firm growth in Australia, while a similar inhibitor effect is 

experienced by the Hungarian sub-sample in terms of the impact of firm life-cycle and 

profitability on firm growth. 

 

9.4 Summary 

 

This chapter gave an account of the process and outcomes of the structural model 

analysis. The measurement model was evaluated and adjusted to achieve validity and 

reliability. A structural model was fitted to the data, which explains 37.6% of the 

variation of the dependent variable: firm growth. It has been shown that clear mediation 

effects are not included in the model as hypothesised. Country of origin is a moderating 

effect. Comparing the significance of model paths between the Australian and the 

Hungarian sub-sample supports the existence of moderating effects in the case of 
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several model paths. This moderation is of an inhibiting nature for the particular paths 

pointed out within the model. 
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Chapter 10 
 

Firm Life-Cycle Analysis 
 

10.1 Introduction 

 

In order to further justify the applicability of the model, the population needs to be 

investigated with regard to whether or not it displays the patterns of the firm life-cycle 

theory. The optimal number of clusters needs to be established, and then cluster 

characteristics need to be investigated to identify whether or not such clusters reflect the 

expected characteristics of the firm life-cycle theory. The cluster analysis employed 

SPSS version 18. 

 

Clustering was performed based on the Current dimension of the firm life-cycle (the 

indicators of which refer to the time the survey was filled in) and also the Initial 

dimension of the firm life-cycle (the indicators of which refer to the time four years 

prior to the data collection). Having clustered both according to the Current and the 

Initial dimensions of the firm life-cycle allows the observation of the transition of firms 

between the life-cycle stages over time. 

 

When analysing the firm life-cycle stage grouping, companies that started operation less 

than four years ago at the time of investigation were separated into a different group 

before conducting the clustering. Altogether 13 firms (eight Australian and five 

Hungarian) were categorised as being less then four years in operation at the time of 

surveying, and age-related information was not indicated for another one (Australian) 

firm. Including these cases in the analysis may distort the clustering results, as cluster 

analysis is very sensitive to outlying cases (Hair et al. 2006). These 14 outlying cases 

were excluded from this stage of the clustering exercise, leaving 258 (132 Australian 

and 126 Hungarian) firms to be clustered. 
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10.2 Optimal Number of Clusters 

 

The optimal number of clusters is determined using hierarchical clustering. The final 

cluster solution is generated using a non-hierarchical clustering method. The 

hierarchical clustering procedure does not allow units of observation to leave a cluster, 

resulting in a sub-optimal cluster structure in terms of separation. In this way, the 

restrictions of hierarchical clustering can be eliminated while utilising the method’s 

strength in determining the optimal cluster number.  

 

10.2.1 Current Firm Life-Cycle 

 

Lester et al. (2003) suggested using hierarchical clustering based on Ward’s distance. 

The relative increase of Ward’s agglomeration coefficient in the hierarchical clustering 

process indicates potentially optimal cluster-number solutions (Hair et al. 2006). (See 

agglomeration schedule in Table 6.6.I in Appendix 6.6.) The clustering was conducted 

based on the four latent variable scores of the Current dimension of the firm life-cycle 

(proven valid and reliable during the scale refinement process). The agglomeration 

coefficient starts increasing more rapidly after seven clusters (8.92%), six clusters 

(9.8%), five clusters (11.03%), four clusters (14.2%), three clusters (18.78%) and two 

clusters (61.72%). This indicates that the seven-, six-, five-, four-, three- and two-cluster 

solutions can be acceptable.  

 

Hair et al. (2006) emphasise that two-cluster solutions usually seem relatively attractive 

when observing the increase of the agglomeration coefficient. As the two-cluster 

solution does not present the divide between the two sub-populations (Australia and 

Hungary), it is of no interest. The seven- and six-cluster solutions have little conceptual 

support in the firm life-cycle literature. Theory supports the five-cluster solution with 

reference to the life-cycle models consisting of five stages. The four-cluster solution 

could be of interest, considering that one life-cycle stage construct has been dropped 

from the model compared with the original five-stage concept. The three-cluster 

solution could also be interesting, providing an alternative to the interpretation of the 

five-stage model of firm life-cycle theory adjusted to SMEs (as also modelled in the 

literature). Discriminant analysis is applied to validate cluster solutions. The five-cluster 
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solution has a 96.9% predictive validity, the four-cluster solution provides a 94.6% 

prediction chance and the three-cluster solution can be predicted with 95.3% accuracy. 

This demonstrates that all three cluster solutions are potentially valid. (See Figure 6.6.II 

in Appendix 6.6 for details.) 

 

10.2.2 Initial Firm Life-Cycle 

 

The cluster solutions based on the Current dimension of the firm life-cycle need to be 

compared with the cluster solutions of the Initial dimension of the firm life-cycle to 

identify similar cluster solutions for both constructs. The ideal cluster number allows 

the organisation of the population into similar clusters, based on the Current and Initial 

firm life-cycle latent variable scores. In order to be able to compare the cluster solutions 

of the Current and the Initial dimensions of the firm life-cycle, the optimal cluster 

number needs to be determined for the Initial firm life-cycle. 

 

The increase of Ward’s agglomeration coefficient in the hierarchical clustering process, 

based on the indicators of the Initial firm life-cycle dimension, can determine the 

optimal number of clusters. (See agglomeration schedule in Table 6.6.II in Appendix 

6.6.) The clustering was conducted based on the four latent variable scores of the Initial 

dimension of the firm life-cycle. The agglomeration coefficient starts increasing more 

rapidly after six clusters (12.23%), and there is another jump after five clusters 

(13.15%), four clusters (12.33%), three clusters (28.04%) and two clusters (67.91%). 

 

In this particular case, the six-, five-, four-, three- and two-cluster solutions all present 

themselves as potentially good solutions as the agglomeration index increases, 

compared with the previous clustering solution in the following step in comparison to 

the previous cluster merger. The six- and two-cluster solutions are excluded for similar 

reasons as previously when investigating the Current firm life-cycle dimension. The 

remaining cluster solutions are investigated using discriminant analysis. (See Figure 

6.6.III in Appendix 6.6 for details.) The cluster membership in all three cluster solutions 

can be predicted based on the clustering variables by a level of accuracy exceeding 

95%, making all three solutions potentially valid. 
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10.3 Evaluation of Cluster Solutions 

 

The cluster solutions generated using the K-means non-hierarchical clustering 

procedure are interpreted using the latent variable scores of the first-order construct of 

the firm life-cycle measurement model. Life-cycle stage characteristics are identified 

using the typology provided by Lester et al. (2003) and Miller and Friesen (1984). In the 

Current dimension of the firm life-cycle, the measures are complemented by firm 

growth, size and age information. Due to the structure of the survey, only the firm age 

information is applicable to characterising the classification based on the Initial 

dimension of the firm life-cycle. However, general patterns observed in the current firm 

life-cycle classification can also aid in developing the retrospective stage typology.  

 

As mentioned earlier, firms younger than four years have been excluded from 

clustering, as cluster analysis is sensitive to outlier cases. Based on the firm life-cycle 

typology used in this research, these firms can be identified as being in the Existence 

stage. Appendix 6.6 contains illustrative figures and tables demonstrating the arguments 

presented in the following sections. 

 

10.3.1 Three-Cluster Solution 

 

The clusters provided by the three-cluster solution are evaluated to determine which 

firm life-cycle stage they represent. The current firm life-cycle is addressed first, in 

order to provide reference-profiles for the identification of the past firm life-cycle stage 

clusters. 

 

Current firm life-cycle stages 
 

The three-cluster solution identified three stages of development in the respondents. The 

stages were labelled: Success/Renewal, High-growth and Low-growth. The 

Success/Renewal cluster consists of larger companies (median employee number 20-49) 

which scored relatively highly on the survival and success constructs, while displaying 

medium scores on existence and renewal. However, this cluster potentially not only 

contains firms in the Success stage, but also those in the Renewal stage, as all other 
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clusters scored substantially lower on the renewal construct. It can be assumed that due 

to the low cluster number, firms in the Success and Renewal stages have been grouped 

together in this construct. The average age of firms in this cluster is 15.77 years, 

demonstrating that these companies are in a more advanced stage of development. Firm 

growth is the highest of all three constructs.  

 

The cluster labelled High-growth contains only seven firms. The average age of firms in 

this group is only 9.83 years, but the firms still display a relatively high growth rate. 

Thus, it can be assumed that they are not in the early stages of development. Hence, the 

cluster has been labelled High-growth. In comparison to the Success/Renewal cluster, 

these firms are much younger, but are approximately the same size. Labelling this 

cluster Survival would not be appropriate, as the firms in this group scored relatively 

low on the Survival construct.  

 

The Low-growth cluster was labelled based on the group displaying the lowest growth 

of all three clusters. Even though the cluster characteristics reflect the Existence stage, 

and the firms in the cluster score relatively highly on the existence scale, the average 

age of the firms in this group is advanced (13.11 years), suggesting that these firms have 

already passed through their formative years. Based on the firm growth and the cluster 

profile, it could be assumed that firms in this group are in their Decline stage. However, 

the cluster profile does not provide a clear indication of this (due to the exclusion of the 

decline sub-construct from the measurement model), nor does the group display the 

appropriate age (these firms could be expected to be older than firms in their Renewal 

stage assuming the life-cycle sequence.) 

 

Initial firm life-cycle stages 
 

The three clusters identified based on the Initial dimension of the firm life-cycle are: 

Success/Renewal, Survival and Low-growth. Firms in the past Success/Renewal stage 

show higher scores on all four latent variables; thus, the construct profile justifies both 

Success and Renewal stage alignment. Firms in the Survival stage cluster show high 

existence and survival scores, while their success and renewal scores are relatively low. 

These firms are also somewhat younger than those in the previous group, but older than 
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the firms in the Low-growth stage. The firms in the Low-growth stage display a high 

existence score and low scores on all the other factors. This group potentially contains 

firms in their Existence and Decline stages, but firms in a limited growth scenario can 

also be categorised as belonging to this group.  

 

There is substantial mismatch between the cluster profiles identified based on the 

Current and the Initial dimensions of the firm life-cycle. The Success/Renewal and Log-

growth stage profiles are very similar, but the third group from each categorisation does 

not match. The current High-growth cluster profile is very different from the initial 

Survival stage profile. In fact (as demonstrated in Figure 6.6.III in Appendix 6.6), the 

initial Survival stage is very similar in terms of its profile to the current Low-growth 

cluster profile. 

 

With only two of the three categories overlapping between the past and current cluster 

solutions, it can be concluded that the three-cluster solution is not equally applicable for 

the Current and the Initial dimensions of the firm life-cycle. 

 

Transition between life-cycle stages 
 

Table 10.1 shows the transitions between the Initial and Current firm life-cycle stages. 

Firms typically make the transition from the initial Survival stage either into the current 

Success/Renewal stage, thus demonstrating sequential progress along the life-cycle 

stage model, or fall into the Low-growth stage, which could be identified with either 

decline or stagnation.  

 

Table 10.1: Transitions between firm life-cycle stages in the three-cluster solution 
  Initial firm life-cycle stage cluster 
  Survival Success/Renewal Low-growth Total 

Success/Renewal 48 50 15 113 
High-growth 3 1 3 7 
Low-growth 63 2 73 138 F

L
C

 
(C

ur
re

nt
) 

Total 114 53 91 258 
 

Firms in the past Success/Renewal stages predominantly remain in the same stage, 

indicating that established success can be lasting. Firms in the past Low-growth stage 
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mostly remain in the Low-growth stage, only a very few making the transition into 

higher growth stages. This would suggest that the Low-growth stage is predominantly a 

limited growth scenario, and only contains a very few firms from the Existence stage. 

 

10.3.2 Four-Cluster Solution 

 

The four-cluster solution provides a more detailed categorisation of the respondents. 

Both the Current and the Initial firm life-cycle categorisations deliver meaningful 

clusters, which can be identified with the stages of the life-cycle model proposed by 

Lester et al. (2003). 

 

Current firm life-cycle stages 
 

The four-cluster solution for the Current dimension of the firm life-cycle identifies the 

following life-cycle stages: Survival, Success and Renewal. There is also a Low-growth 

stage identified but, as discussed further on, its characteristics do not allow its 

identification with either an Existence or a Decline stage. 

 

Firms in the Low-growth stage are the smallest cohort of the respondents. The indicated 

growth is the lowest of all groups, but as the average firm age is 13.21 years, it cannot 

be assumed that the group can be either identified with Decline or Existence stages, or a 

limited growth scenario. These firms score high on the existence latent variable, while 

moderately low on survival, and very low on success and renewal.  

 

Firms in the Survival stage display relatively high scores on the existence and survival 

latent variables, while their average score is lower on success and renewal. These firms 

display a medium growth level, and the average age of the group is 13.61 years. The 

firms are slightly larger than companies in the Low-growth cluster (with a median 

employee number of 10-19.)  

 

Firms in the Success stage are somewhat larger than the Survival stage companies 

(median employee number 20-49, median annual revenues 0.5-1.5 million dollars), with 

an average age of 13.04 years, which is surprisingly similar to the average age of the 
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previous two clusters. Firms in this stage display the highest growth on average. The 

group scores high on the existence and success latent variables, while their survival and 

renewal scores are slightly lower. 

 

The final cluster is the Renewal group. Companies in this group are, on average, 

substantially older (average age 17.27 years) and larger (median employee number 50-

250) than firms in the other clusters. The group scored high on survival, success and 

renewal latent variables, while the existence score was somewhat lower. The average 

growth indicated by the group was almost as high as in the Success stage. 

 

Initial firm life-cycle stages 
 

The profiles identified in the four-cluster solution for the Initial dimension of the firm 

life-cycle are very similar to the Current firm life-cycle profiles. The only minor 

difference is in the profile of the Success cluster. While the current Success cluster 

scored somewhat lower on the survival latent variable, respondents in the initial Success 

cluster displayed a higher score. Another different feature of the Initial firm life-cycle 

dimension is that firms in the stages displaying lower growth tend to be consistently 

younger than the rest of the clusters on average, while this cannot be observed in the 

Current dimension of the firm life-cycle. 

 

The Success stage consists of companies with an average age of 10.98 years. The group 

scores relatively highly on the existence, survival and success latent variables, while 

somewhat lower on the renewal score. Firms in the Survival cluster display high 

existence and relatively high survival latent variable scores, while they score relatively 

low on the success and very low on renewal. Low-growth firms are somewhat younger 

(average age 8.28 years in 2005) and, except for an outstanding score on existence, they 

score very low on all the rest of the latent variables. Firms in the Renewal stage are 

substantially older (average age 16.87 years in 2005), and score highly on all latent 

variables except existence. 
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Comparison of Current and Initial life-cycle stages 
 

In the Current dimension of the life-cycle, the Survival stage consisted of 60% 

Hungarian and 40% Australian respondents. There were 107 companies classified in 

this cluster. These firms were slightly above the micro business level (median 

employment size 10-19 employees, but median annual turnover and total asset size still 

below 0.5 million dollars) and were typically proprietary companies, operating in all 

segments of the information communication technologies (ICT) industry with a slightly 

higher involvement in the services segment. The average age of these firms in 2009 was 

13.61 years. An equal proportion of the firms in the initial Survival stage of the life-

cycle came from both sub-samples, with similar industry-affiliation as in the current 

Survival stage. This cluster consists of 104, mostly proprietary, companies. Their 

average age in 2005 was 10.37 years. 

 

Companies in the current Success stage of the life-cycle belong to both sub-samples in 

equal proportion. These firms were typically small businesses, with 20-49 employees, 

total assets and annual turnover of between 0.5-1.5 million dollars. 28 mostly 

proprietary companies were classified in this group. The proportion of those involved in 

the services segment was somewhat higher, with particular focus on innovative areas 

(consultancy, research and software development). The average age of this firm group 

was 13.04 years in 2009. Firms in the initial Success stage of the life-cycle originate 

evenly from Australia and Hungary in the sample. A total of 51 companies belong to 

this cluster, with an industry involvement profile similar to the firms in the current 

Success stage. The average age of these companies was 10.98 years. Most of the public 

companies belonged to the initial Success stage of the life-cycle. 

 

Only 19% of the 52 firms in the current Renewal stage of the life-cycle were from the 

Hungarian sub-sample. These firms were closer to the medium size cohort (50-249 

employees, 1.5-2.5 million dollars in annual turnover and total assets), with a particular 

industry orientation towards ICT manufacturing and telecommunication, but were also 

still involved in the other segments of the ICT industry. The average age of firms in this 

group was 17.27 years in 2009. Most of the public companies belong to the current 

Renewal stage of the life-cycle. A group of 16, mostly proprietary, companies were 

assigned to the initial Renewal stage of the life-cycle, operating mostly in the ICT 
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manufacturing, telecommunication and wholesale segments. Of these firms, 19% came 

from the Hungarian sub-sample. The average age of these firms in 2005 was 16.87 

years. 

 

Approximately one-half of the 71 firms grouped into the current Low-growth stage of 

the life-cycle were found in each sub-sample, predominantly operating in the services 

(particularly consulting) segment of the ICT industry. These companies were typically 

micro sized (1-9 employees, annual turnover and total assets below 0.5 million dollars), 

with an average age of 13.21 years. A collection of 87 firms, with an even proportion 

from both sub-samples, were classified into the initial Low-growth stage of the life-

cycle. Their industry profile was similar to the current Low-growth stage, and the 

average age of this firm group was 8.28 years in 2005. 

 

Transition between life-cycle stages 
 

Table 10.2 displays the transition between life-cycle stages in the four cluster solution. 

Firms in the initial Survival stage mainly remain in the stage, but an approximately 

equal number of them progressed to the Success and Renewal stages or regressed to the 

Low-growth stage. Firms in the initial Success stage are – on the contrary – highly 

likely to regress into the Survival stage or the Low-growth stage, as well as move on to 

the Renewal stage. Only a few of the firms remained in the Success stage. This suggests 

that the Success stage is an instable position which is a turning point for firms whether 

to progress with growth or fall behind. 

 

Table 10.2: Transitions between firm life-cycle stages in the four cluster solution 
  Initial Firm Life-cycle stage cluster 
  Success Survival Low-growth Renewal Total 

Renewal 19 16 4 13 52 
Success 9 12 5 2 28 
Survival 21 58 27 1 107 

Low-
growth 

2 18 51 0 71 
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Total 51 104 87 16 258 
 

Firms in the Renewal stage mostly remained in the same stage. Only a few regressed 

into Success or Survival stages, but none of the firms actually stepped into the Low-
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growth stage. This definitely indicates that the Low-growth stage is not to be identified 

with the traditional Decline stage as defined by Lester et al. (2003). 

 

Firms in the past Low-growth stage mostly remained in the Low-growth stage, 

suggesting that this is indeed a limited growth scenario in the firm life-cycle. A 

substantial proportion, however, progressed into Survival, suggesting that part of this 

cluster is probably from the Existence stage. There were another few companies, which 

jumped directly into Success or Renewal, suggesting their very rapid development. 

 

Most of the transitions between life-cycle stages – identified by the four cluster solution 

– are in the directions suggested by the life-cycle theory. The stages mostly follow each 

other in a pre-determined sequence, although regression has also been discovered. It has 

been suggested in the discussion that it is difficult to isolate the Decline stage firms 

from the limited growth scenario within the Low-growth stage, but the transitions 

between the stages suggest that the Low-growth group contains both. 

 

Table 10.3: Transitions paths of firms between life-cycle stages in the four cluster solution 
Young firms27 14  Success -> Renewal 2 
Renewal -> Success 19  Survival -> Success 21 
Renewal -> Survival 16  Survival -> Survival 58 
Renewal -> Low-growth 4  Survival -> Low-growth 27 
Renewal -> Renewal 13  Survival -> Renewal 1 
Success -> Success 9  Low-growth -> Success 2 
Success -> Survival 12  Low-growth -> Survival 18 
Success -> Low-growth 5  Low-growth -> Low-growth 51 

 

Investigating the organisational (life-cycle), growth, profitability, resource attribute and 

expansion planning characteristics of the firms falling into the different transitional 

categories allows specific recommendations to be made to firms undergoing particular 

transitions. Table 10.3 gives a detailed account of examples of the different transition 

paths occurring in the sample. As the majority of the groups are very small (with less 

members than 20), significance of the differences between group characteristics cannot 

be confirmed using ANOVA (Hair et al. 2006). This grouping can be used to derive 

practical implications for manager as well as economic policy makers. (See further 

transition group characteristics in Table 6.6.IX in Appendix 6.6.) 

                                                 
27 In the transition analysis, the ’Young firms’ category was merged with the Survival -> Survival 
transitional category. 
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Discriminant analysis confirms the applicability of grouping into life-cycle transition 

groups using sub-construct latent variable scores, firm size and age indicators. 

Transitional group membership can be predicted by a 94.7% accuracy (excluding the 

group of young firms), which indicates that the investigated organisational (life-cycle), 

growth, profitability, resource attribute and expansion planning characteristics describe 

the firms following similar transitions between the life-cycle stages well. This means 

that implications can be drawn from the characteristics of the firms transitioning 

between different life-cycle stages. 

 

10.3.3 Five-Cluster Solution 

 

Finally, the five-cluster solution needs to be investigated. This cluster solution is similar 

to the three cluster solution in pointing out a group of small, but rapidly growing young 

companies. The five-cluster solution for the Initial dimension of the firm life-cycle also 

holds a curious point of a split Survival stage into two clusters. These cause the five-

cluster solution to be very informative, but relatively difficult to interpret from a 

theoretical angle. 

 

Current firm life-cycle stages 
 

The first cluster corresponds to the Renewal stage, with the largest size cohort of firms 

in the sample (median employee size 20-49 people). Its alignment is further 

demonstrated by the high level of growth indicated by the respondents, and the firm 

group’s highest average age (21.58 years). Firms in this cluster score highly on all but 

the Existence latent variable. In the terminology of Miller and Friesen (1984), this 

cluster could also be matched with the maturity stage, especially in terms of age (older), 

size (larger), specialisation, dispersed ownership and participative management style. In 

terms of its growth rate and first-order construct scores, the cluster could potentially be 

the Success stage.  

 

Firms in the second cluster are also relatively large (median employee size 20-49 

people), grow faster than the average, have the second-highest average age (14.08 
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years), and firms in this cluster score highly on average on existence, survival and 

success latent variables, but not as high, as the Maturity stage. This stage corresponds to 

the growth (Miller & Friesen 1984), or Success (Lester et al. 2003) stages from the 

previous conceptualisations. Here, it will be referred to as Success stage, reflecting the 

higher growth rate, and the higher average size and age of these firms, suggesting that 

they have progressed further along their life-cycle path.  

 

The first and the fifth clusters contain a large cohort of relatively young firms, the 

average growth of which is lower compared to the other clusters. Firms in both clusters 

score highly on the existence scale and low on renewal. The first cluster scores 

relatively highly on survival and low on success. The characteristics of this cluster 

match the Survival stage described by Lester et al. (2003). The other cluster could 

potentially be a decline stage, if it was not for its low average age of 12.8 years. This 

cluster is labelled Low-growth as it displays the characteristics of an Existence stage, 

but consists of older firms. 

 

Finally, the second cluster contains the youngest firms (average age 7.25 years) and 

displays a high growth rate, suggestive of the fast growth rate of the firms in the cluster. 

This cluster is labelled the Fast-growth cluster.  

 

Initial firm life-cycle stages 
 

In order to identify the life-cycle stages in the Initial dimension of the firm life-cycle, 

the cluster profiles need to be investigated and compared with the Current firm life-

cycle cluster profiles.  

 

Close matches can be found to the five cluster solution stages when the clustering 

results are compared with the Current firm life-cycle stage. (See Table 6.6.VIII in 

Appendix 6.6 for information on the cluster profiles and sizes.) The number of firms in 

any cluster seems to be much more evenly distributed than in the case of the Current 

firm life-cycle stages, but there is no High-growth cluster to be identified. 

 



Chapter 10: Firm Life-Cycle Analysis 

239 

The new cluster identified in this solution is the Capped survival stage. The reason for 

labelling this stage as ‘capped’ is that this stage transitions predominantly into the Low-

growth cluster, as discussed in the following section. This firm group scores highly on 

the existence latent variable, has a moderate survival score and low success and renewal 

scores. Firms in this cluster are relatively young (average age is 8.18 years in 2005), 

especially in comparison to the Survival stage, but their firm life-cycle profile is very 

similar.  

 

Comparison of current and initial life-cycle stages 
 

The additional cluster in the Current dimension of firm life-cycle is the High-growth 

cluster. This cluster consists of one Australian and three Hungarian firms, which operate 

in the ICT services related areas; consulting, research, software development and data 

related services. The life-cycle profile of these firms shows high existence, success and 

renewal scores while these firms scored very low on survival.  

 

The High-growth cluster contained firms indicating a high growth rate. The firms in this 

cluster were small-medium sized (between the size of Survival and Success stage 

firms), and the average age of these firms was only 7.25 years in 2009. This cluster 

contains younger firms than the other clusters. (This High-growth stage also emerges in 

the three-cluster solution.)  

 

The new cluster identified, based on the Initial dimension of life-cycle, was the Capped 

Growth stage. The characteristics of firms in the Capped Survival stage are similar to 

the characteristics of firms in the Survival stage of the Initial dimension of life-cycle 

(see Figure 6.6.VIII in Appendix 6.6). The Capped survival stage firms are somewhat 

younger (average age in 2005 only 8.18 years) and smaller (median employee size 1-9, 

total assets and annual turnover below 0.5 million dollars.) Over 60% of the firms in the 

Capped Survival stage of the Initial dimension of the life-cycle were from Hungary, in 

contrast to the 40% proportion of Hungarian firms in the Survival stage of the Initial 

dimension of the life-cycle.  
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Transition between life-cycle stages 
 

Table 10.4 shows the transitions between life-cycle stages in the examined four-year 

period. Most of the firms starting from the Capped Survival stage remain in the Survival 

stage, but a substantial number of them make the transition into the Low-growth stage. 

This suggests that this Low-growth stage in fact represents a limited growth scenario 

rather than an Existence stage. Only a few firms from this stage progress into Success or 

Renewal. 

 

As McMahon (2001) found the average length of life-cycle stages in manufacturing 

SMEs in Australia was between 4.29 and 18.71 years, the shortest being the birth 

(Existence) stage, it can be assumed that firms in their Existence stage would leave this 

stage within the investigated four-year period. So, the firms transitioning into the Low-

growth stage, and those remaining in it, can be considered as representing the limited 

growth scenario. 

 

Table 10.4: Transitions between firm life-cycle stages 
  Initial firm life-cycle stage cluster 

  
Capped 
survival 

Success 
Low-

growth 
Renewal Survival Total 

Survival 33 19 19 2 29 102 
High-

growth 
0 2 2 0 0 4 

Success 6 26 5 9 19 65 
Renewal 2 3 1 9 6 21 

Low- 
growth 

23 2 37 0 4 66 
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Total 64 52 64 20 58 258 
 

The majority of firms in the initial Success stage remain in the Success stage, but many 

of them regress into the Survival stage. A few move forward to Renewal (as suggested 

by the sequential nature of firm life-cycle theory), but some also step back to a Low-

growth stage. Firms in the initial Renewal stage either stay in the Renewal stage or 

regress into Success or Survival. As none of them move on into the Low-growth stage, 

it can be concluded that the Low-growth stage is not the Decline stage conceptualised in 

firm life-cycle theory. The vast majority of firms in the Survival stage either remain in 

the stage or progress in their life-cycle into Success or Renewal. Only a few regressive 
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cases can be identified. This provides further support for the basic concept of the firm 

life-cycle theory, and the limited growth nature of the Low-growth stage. 

 

Similarly to the four cluster solution, the organisational (life-cycle), growth, 

profitability, resource attribute and expansion planning characteristics of the firms 

falling into the different transitional categories allows specific recommendations to be 

made to firms undergoing particular transitions. Table 10.5 provides a summary of 

cases of the different transition paths occurring in the sample. Similarly to the previous 

case, ANOVA cannot be used to confirm the significance of differences between the 

groups due to the small membership number in several of them (Hair et al. 2006). 

Practical implications for manager as well as economic policy makers are derived from 

this classification. (See further transition group characteristics in Table 6.6.X in 

Appendix 6.6.) 

 

Table 10.5: Transitions paths of firms between life-cycle stages in the five cluster solution 
Young firms28 14  Success -> Success 5 
Survival -> Survival 33  Success -> Renewal 9 
Survival -> High-growth 19  Success -> Low-growth 19 
Survival -> Success 19  Renewal -> Survival 2 
Survival -> Renewal 2  Renewal -> High-growth 3 
Survival -> Low-growth 29  Renewal -> Success 1 
High-growth -> Survival 0  Renewal -> Renewal 9 
High-growth -> High-growth 2  Renewal -> Low-growth 6 
High-growth -> Success 2  Low-growth -> Survival 23 
High-growth -> Renewal 0  Low-growth -> High-growth 2 
High-growth -> Low-growth 0  Low-growth -> Success 37 
Success -> Survival 6  Low-growth -> Renewal 0 
Success -> High-growth 26  Low-growth -> Low-growth 4 

 

Discriminant analysis demonstrated a 93% predictive ability of identifying the transition 

the businesses have undergone in the investigated time period, based on organisational 

(life-cycle), growth, profitability, resource attribute and expansion planning 

characteristics. These characteristics will thus be used to identify practical 

recommendations for business managers as well as policy makers.  

 

                                                 
28 In the transition analysis, the ’Young firms’ category was merged with the Survival -> Survival 
transitional category. 
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10.4 Summary 

 

The companies were investigated to determine whether or not the application of the firm 

life-cycle theory could be considered meaningful. Clustering was performed using the 

firm life-cycle latent variable scores calculated within the model. The cluster profiles 

were investigated and it was shown that companies can be assigned into clusters which 

reflect the profiles of particular life-cycle stages. Three cluster solutions were explored 

for applicability.  

 

The three-cluster solution demonstrated a mismatch between the Current and the Initial 

life-cycle clusters, inhibiting the establishment of cluster equivalency and an in-depth 

analysis of the clusters and the transitions between them. The four-cluster solution 

provided a good match with the life-cycle theory used in the conceptual design. 

However, instead of Existence and Decline stages, a Low-growth stage was identified, 

which partially serves as an Existence stage (the first stage of the firm life-path) and a 

limited growth scenario hypothesised in this research. The five-cluster solution – apart 

from covering the firm life-cycle stages in a similar manner to the four-cluster solution 

– introduced two new stages into both the Current and the Initial firm life-cycle cluster 

structure. A group of young, rapidly growing firms was identified based on the Current 

dimension of the firm life-cycle. In the Initial firm life-cycle dimension cluster 

structure, a particularly unsuccessful cohort of firms was isolated and labelled Capped 

survival. 

 

Transition between the Initial and Current firm life-cycle stages was investigated to 

identify patterns. The sequential nature of firm life-cycle stages was demonstrated, to 

some extent, but as there is a substantial amount of non-typical transitions between the 

life-cycle stages, the exclusively sequential nature of firm life-cycle stages cannot be 

confirmed. 

 

The last part of this thesis contains two chapters that discuss the results of the analysis 

from Part Four. In these chapters, the research questions are discussed in relation to the 

findings and the decision to accept or reject the hypotheses is addressed. Finally, 

limitations are highlighted and recommendations are made for further research. 
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PART FIVE 
 
 

RESULTS AND CONCLUSIONS 
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Chapter 12 Conclusions, Limitations, Recommendations  271 

 

I reached the wall just in time to catch my little man in my arms; 
his face was white as snow. 
‘What does this mean?’ I demanded. ‘Why are you talking with 
snakes?’ 
I had loosened the golden muffler that he always wore. I had 
moistened his temples, and had given him some water to drink. 
And now I did not dare ask him any more questions. He looked at 
me very gravely, and put his arms around my neck. I felt his heart 
beating like the heart of a dying bird, shot with someone's rifle... 
‘I am glad that you have found what was the matter with your 
engine,’ he said. ‘Now you can go back home—‘ (de Saint-
Exupéry 1974, p. 100) 

 

 

Part Five discusses and summarises the research results presented in the previous 

chapters. Chapter 11 discusses the outcomes of the data analysis regarding the research 

questions and the hypotheses addressed in this research. A comprehensive evaluation of 

the research questions and hypotheses is provided Chapter 11. The results are 

interpreted with reference to the theoretical background presented in the literature 

review. Chapter 12 summarises the conclusions of the research, discusses its limitations 

and provides recommendations for further research. 
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Chapter 11 
 

Evaluation of Results 
 

11.1 Introduction 

 

The discussion and interpretation of the analysis is provided in this chapter. The 

research results are discussed in terms of the hypotheses and the research questions. 

After the evaluation of the scale refinement process the firm life-cycle classification is 

investigated. Finally, the structural model results (as presented in Figure 9.2 for the 

combined sample, Figure 9.3 for the Australian and Figure 9.4 for the Hungarian sub-

sample) are discussed and interpreted. 

 

11.2 Firm Life-Cycle Model Evaluation 

 

The cases have been classified into clusters, based on the firm life-cycle construct 

scores. The three-, four- and five-cluster solutions were investigated in Chapter 10, and 

it was found that the four- and five-cluster solutions reflect the firm life-cycle stages 

conceptualised by Lester et al. (2003). This section discusses the four- and five-cluster 

solutions. The four-cluster solution reflects a better general categorisation of firms into 

firm life-cycle stages applicable for the combined population, while country-specific 

features are augmented in the five-cluster solution. 

 

11.2.1 Four-stage Classification 

 

Survival, Success, Renewal and Low-growth stages were identified in the four-cluster 

solution of life-cycle classification. Firms in the Low-growth stage are the smallest, and 

average size as well as growth gradually increases through the Survival, Success and 

Renewal stages. Firms in the Survival, Success and Low-growth stages are on average 

between 13 and 14 years old in the sample, while firms in the Renewal stage are 

somewhat older (17.27 years on average). This section provides further discussion of 
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firm life-cycle stage characteristics and the transition process between the life-cycle 

stages. 

 

The transition between firm life-cycle stages is investigated, based on the changes of 

cluster memberships of firms between the Initial and Current dimensions of the life-

cycle. The Initial dimension of the life-cycle was determined clustering the cases based 

on the firm life-cycle indicators four years ago. The Current dimension of firm life-

cycle was determined by clustering the cases on the current firm life-cycle indicators. 

 

Life-cycle stage characteristics 
 

As demonstrated by the cluster profiles of the stages in the Current dimension of firm 

life-cycle, the existence indicators are inversely related, while the survival, success and 

renewal scores are directly proportionate to firm growth (see Table 6.6.IV in Appendix 

6.6). This satisfies the requirement of the linearised relationship in the structural model 

(see Figure 9.2) regarding the connection between the firm life-cycle construct level 

score and firm growth. This also supports the findings of Scott and Bruce (1987), who 

stated that small businesses life-cycle stages may reflect the characteristics of two or 

more stages, which suggests that firms in certain stages score highly on several life-

cycle indicators, besides the dominant stage score. 

 

This firm life-cycle stage structure supports the suggestion made by Churchill and 

Lewis (1983) to disregard early stages of development of small businesses. Young (age 

less than 4 years) firms display a similar life-cycle profile to firms in the Low-growth 

stage (see Figure 6.6.I in Appendix 6.6 for comparison), but the average age of the 

Low-growth stage firms is higher.  

 

This life-cycle stage classification results support the findings of Hanks et al. (1993) 

identifying the four configurational stages of growth. As an extension of the four stage 

life-cycle model, the Low-growth stage is added, which also corresponds to the findings 

of McMahon (2001). McMahon (2001) refers to this Low-growth stage as ‘capped 

growth’. Hanks et al. (1993) label it the ‘disengagement stage’, while Massey et al. 

(2006) call it ‘life-style entrepreneurship.’  



Chapter 11: Evaluation of Results 

246 

 

The life-cycle stage structure partially matches the findings of Müller (1999), although 

there is no ‘Idea’ stage as identified by Müller (1999). The other four stages match 

Müller’s (1999) conceptualisation for software companies in Germany, namely: start, 

growth, maturity and revitalisation. 

 

Transition between life-cycle stages 
 

Figure 11.1 shows the transition paths between the life-cycle stages in the four-cluster 

classification. Transitional paths labelled ‘progression’ and ‘regression’ are displayed 

separately to enhance the transparency of the diagram. Transitions are measured by 

comparing the classification of firms based on the Initial dimensions of life-cycle with 

the classification based on the Current dimensions of life-cycle. Progressive paths in the 

life-cycle refer to forward transitions in the life-cycle sequence. Regressive paths 

display the opposite situation: firms moving backwards along the life-cycle sequence. 

 

Figure 11.1: Firm Life-cycle transitions in the four-cluster solution 

 

 

Numbers assigned to arrows in the diagram show the number of transitions between the 

connected Initial and Current dimensions of the life-cycle stages. Numbers inside the 
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boxes are the number of firms whose life-cycle dimension has not changed in the 

investigated period. It was found that in 51% of the 258 cases, the businesses were 

classified in the same life-cycle stage as four years ago. Another 47 firms progressed on 

the sequence of Survival, Success and Renewal stages, while 24 firms regressed. 

 

The examination of transitions to and from the Low-growth stage provides further 

insight into the nature of the stage. As no firms moved into the Low-growth stage from 

the Renewal stage, it can be assumed that this Low-growth stage is not similar to the 

Decline stage conceptualised by Lester et al. (2003). The highest number of transitions 

was identified between the Low-growth and Survival stages. Altogether 27 firms 

progressed from Low-growth to Survival, five to Success and four to Renewal stage, 

while 18 firms regressed from the Survival stage into the Low-growth stage.  

 

This, on one hand, suggests that the Low-growth stage initially contained a lot of 

Existence-stage firms, which progressed to the Survival stage. But it also suggests that 

the Low-growth stage represents a limited growth scenario – a dead end in terms of 

growth – for small businesses.  

 

According to the empirical investigation by McMahon (2001) on Australian small and 

medium sized enterprises (SMEs) in the manufacturing sector, firms in their early stages 

of development remain in that stage for an average of 4.27 years. Kazanjian and Drazin 

(1989) in the United States (US) found that surpassing the early stage of firm 

development takes on average 1.5 years. Given that firms younger than four years have 

been excluded from the clustering process, it is expected (based on either estimations) 

that the majority of firms in their Existence stage according to the initial dimension of 

the life-cycle would have left the stage within the four year period under investigation. 

Thus, the firms repeatedly clustered into the Low-growth stage are potentially also 

representing a limited growth scenario. 

 

It can be concluded that the four-cluster solution has not delivered a separate Existence 

stage and limited growth scenario, but the transitions between life-cycle stages suggest 

that the Low-growth cluster contains firms from both stages. Most of the firms in the 

Low-growth cluster are those in a limited growth scenario. 
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The numerous examples of regressive life-cycle transitions within the sample suggest 

that firm life-cycle stages do not necessarily follow each other in a particular sequence 

and in a single direction. This supports the findings of Miller and Friesen (1984), and 

contradicts Quinn and Cameron (1983), Churchill and Lewis (1983) and Scott and 

Bruce (1987). 

 

11.2.2 Five-stage Classification 

 

Survival, Success, Renewal and Low-growth stages were identified in the five-cluster 

solution. The characteristics of these stages in the five-cluster solution are similar to 

those of the stages in the four-cluster solution as demonstrated by the cluster profiles 

(see Figure 6.6.VII in Appendix 6.6). Two new stages are identified that are 

substantially different from the four-cluster solution: a High-growth stage in the Current 

dimension of the life-cycle and a Capped Survival stage in the Initial dimension of the 

firm life-cycle.  

 

Life-cycle stage characteristics 
 

The characteristics of firms in the High-growth stage of the Current dimension of the 

life-cycle indicate that these firms are not only very different from the others (younger, 

larger, higher growth), but are also outliers in terms of the firm life-cycle theory. 

Although these firms are relatively young they have reached substantial size and 

growth. The phenomenon of high-growth firms is widely discussed in literature (Birch 

1987; Bjerke 2007).  

 

The new stage identified in the Initial dimension of the firm life-cycle was the Capped 

survival stage. This stage is labelled ‘Capped’ as firms from this stage typically 

transitioned into a Low-growth stage (as demonstrated in the following section). The 

potential influence of an external factor can be suspected, as the Survival stage of the 

initial dimension of life-cycle has been split into two clusters (initial Survival and 

Capped survival). 
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Transition between life-cycle stages 
 

Figure 11.2 shows the transitions between the life-cycle stages. This diagram displays 

more transitions compared to the four-cluster solution, some of which are due to 

shifting in the cluster membership of borderline respondents. The main patterns of 

transitions are still recognisable. When considering the Capped survival and Survival 

stages of the Initial dimension of the life-cycle, and the High-growth, Success and 

Renewal stages of the current dimension of the life-cycle as two cluster-groups, 43% of 

the cases show transition between these groups within the investigated period.  

 

Figure 11.2: Firm Life-cycle transitions in the five-cluster solution 

 

 

The ‘regression’ part of the diagram indicates that a high number of Capped Survival 

stage firms moved on into the Low-growth stage, suggesting that these firms were 

indeed hitting a ceiling in terms of their growth. As the Capped survival stage contained 

a high proportion of information communication technologies (ICT) manufacturing 

firms, and more Hungarian than Australian respondents, the influence of an external 

factor can be outlined on firm development. As pointed out in Chapter 2, the impact of 

the Global Financial Crisis (GFC) on the Hungarian economy, and on (manufacturing) 
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export markets in general, is one of the most important external influences impacting on 

companies in the examined period. Therefore, it can be assumed that in the five-cluster 

solution, the classification resulted in differentiation between firms that were ready to 

respond to the GFC and firms which suffered from its negative impact. The enterprises 

capable of addressing the GFC’s impact successfully were classified into the Survival 

stage, while the ones that were not, fell into the Capped Survival stage in the Initial 

dimension of the firm life-cycle. 

 

The emergence of a High-growth stage in the five-cluster solution in the Current 

dimension of the life-cycle indicates a group of outliers. This cluster contains firms 

which stand out from the life-cycle stages conceptualised by Lester et al. (2003). These 

rapid growth scenarios have been addressed in the literature, and have different 

characteristics from the rest of the growth scenarios due to the innovative and 

entrepreneurial features of these firms (Ács & Audretsch 1990; Birch 1987; Bjerke 

2007; Hindle 2007). 

 

11.2.3 RQ1 – Is the life-cycle model valid for SMEs in the ICT sector? 

 

Four hypotheses were formulated to reflect the propositions advanced in prior literature 

in the field of firm life-cycle theory. In order to validate the firm life-cycle element of 

the model, respondent clusters were investigated. The four-cluster solution is applied to 

evaluate the hypotheses, as it reflects the assumptions of the firm life-cycle theory more 

accurately, but the findings of the five-cluster solution are also taken into consideration 

when responding to the research questions.  

 

Hypotheses 
 

The first four hypotheses correspond to the firm life-cycle theory. The analysis utilises 

the framework provided by Lester et al. (2003) and Miller and Friesen (1984). The main 

points of criticism (hypothesised in this research) of firm life-cycle theories were raised 

by O'Farrell and Hitchens (1988). This was extended by the findings of Churchill and 

Lewis (1983), Hanks et al. (1993), Massey et al. (2006) and McMahon (2001), which 

incorporated a non-growth stage into the firm life-cycle model. It has also been 



Chapter 11: Evaluation of Results 

251 

identified that small businesses typically do not display the features of all stages in the 

full life-cycle (Hanks et al. 1993). 

 

H1a: Companies can be grouped into life-cycle stages based on the measures of the 

firm life-cycle construct. 

 

The cluster analysis identified a four-cluster solution to be meaningful in identifying 

life-cycle stages. Firm life-cycle stages of SMEs are not clearly isolated in terms of 

indicator groups, as Scott and Bruce (1987) suggest, but distinct profiles of life-cycle 

stages can still be identified. This confirms the meaningful application of firm life-cycle 

theory to SMEs. 

 

An Existence stage was separated based on firm age. The Survival stage was identified 

by high scores on the existence and survival indicators. The further stages displayed low 

scores on existence indicators. The Success stage was characterised by a medium score 

on the existence indicator with high scores on the survival and success indicators. The 

Renewal stage was characterised by high values on survival, success and renewal 

indicators, and lower scores on existence indicators. A Low-growth stage was also 

identified, which is conceptually a mixture of the early stage of firm development 

(Existence stage) and a limited growth scenario, which firms enter when expansion 

decelerates due to various internal or external factors. In the five-cluster solution, a new 

cluster of High-growth firms was isolated in the Current dimension of the firm life-

cycle, which does not follow the general pattern of cluster profiles outlined in the four-

cluster solution. A Decline stage was not identifiable in the sample, as no Renewal stage 

firm transitioned into the Low-growth cluster. It was also determined, that transition 

between the life-cycle stages is not only uni-directional, and regression is also common. 

 

In summary, the hypothesis is supported, as it is possible to classify the respondents into 

meaningful life-cycle stages as defined in the literature. However, there were several 

anomalies discovered, such as the missing Decline stage or the regression between the 

stages, which need to be addressed in discussing the other hypotheses. 
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H1b: Firm life-cycle stages follow each other in an established sequence. 

 

The proportion of firms progressing from one life-cycle stage to other depends heavily 

on the length of the period in which the transition is investigated (Kazanjian & Drazin 

1989; McMahon 2001). In the four year time-period investigated, 51% of the firms have 

remained in the same life-cycle stage according to the four-cluster solution.  

 

The expected sequence of firm life-cycle stages is Existence-Survival-Success-

Renewal-Decline (Lester et al. 2003). Based on Churchill and Lewis (1983) and Quinn 

and Cameron (1983), researchers hypothesised the sequential nature of the firm life-

cycle stages and the lack of regression between them. The data demonstrated that 

regression between the life-cycle stages is not uncommon, although it does not 

outweigh progression. Based on this evidence, the hypothesis is rejected. 

 

H1c: SMEs (in the ICT sector) typically do not fall into the final stages of the firm 

life-cycle. 

 

As a Decline stage could not be isolated in the firm life-cycle structure and, as firms 

regressed into previous stages of development instead of moving into the Low-growth 

stage, this hypothesis is supported. As discussed earlier, the Low-growth stage 

identified in the cluster structure is not identical to a Decline stage, as none of the firms 

from their Renewal stages progressed into the Low-growth stage, and the average age 

and size of the Low-growth stage firms were also not sufficiently great to make them 

identifiable with the final stage of the firm life-cycle. 

 

H1d: An additional, idle stage can be identified in the life-cycle of SMEs (in the ICT 

sector). 

 

The Low-growth stage was indeed identified, as discussed earlier. This stage bears 

particularly different characteristics from the other stages and, as the majority of 

transitions into this stage come from the initial Low-growth, Survival and Existence 

stages of the firm life-cycle, it contains firms in a limited growth scenario referred to 

earlier. Thus, this hypothesis is supported, although with the limitation that the 
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measures applied were not able to clearly isolate a limited growth scenario into a 

separate cluster in the analysis. 

 

Research question conclusions 
 

The measures of the firm life-cycle construct have proven to be reliable and valid in the 

investigated model structure. This is the first step required for the validation of the firm 

life-cycle theory. The clustering performed on the firm life-cycle construct scores has 

shown that a four-cluster solution was meaningful. The five-cluster solution was also 

considered as an alternative and some additional conclusions were drawn from the 

investigation of the five-clusters. 

 

It can be concluded that the life-cycle theory is valid for the SMEs in the ICT sector, 

with certain limitations. The first limitation is that no Decline stage can be identified in 

the population. This could be due to the particular size cohort of the companies under 

investigation. SMEs may be too small to actually remain in decline for a prolonged 

period. Alternatively, they seem to regress into earlier development stages instead of 

declining, which suggests that SMEs have the unique characteristic of revitalising 

themselves by ‘taking a step back’. A Low-growth stage has been identified in both 

cluster solutions. The population of this cluster consists of firms in the early stages of 

their development (Existence), and also of firms whose growth is limited due to other 

factors not investigated. In the examined four-year period, companies classified into 

their Survival and Success stages transitioned into this Low-growth stage. This 

demonstrates that the Low-growth stage contains firms in a limited growth scenario.  

 

11.3 Structural Model Interpretation 

 

As presented in Chapter 9, a structural model was validated based on a refined 

measurement model. This section provides an interpretation of the structural model 

parameters. The scales employed in the research have been refined to provide valid and 

reliable measures. This measurement model validation process has been extended to 

assess the measures individually for the sub-populations (Australia and Hungary) of the 

respondents and it has been established that the measures are valid and reliable, not only 
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for the total population, but also for the sub-populations. As part of the model validation 

process, several model variants were tested to identify mediating effects between the 

constructs. The model results were compared for the Australian and the Hungarian sub-

populations, to identify moderating effects. The following sections discuss these results, 

and reflect on the hypotheses and research questions posted in this research. 

 

11.3.1 Model Evaluation for the Combined Population 

 

As described in the analysis section, meaningful mediation was not identified between 

firm life-cycle, resources and expansion plans. The final version of the model thus 

remains unmediated. The significance of the model paths was assessed using 

bootstrapping. The model results were evaluated assessing the R2 and goodness of fit 

(GoF) index. Model variants for the Australian and the Hungarian sub-populations were 

compared using these indices, as well as the path coefficients and path significance t-

values generated by bootstrapping, to assess the potential moderating effect of country 

of origin. 

 

Model validity, significance and GoF 
 

The R2 value of the final unmediated model is 0.367, indicating that 36.7% of the 

variance of the dependent construct (firm growth) can be explained by the independent 

constructs (profitability, firm life-cycle, resources and profitability). This R2 can be 

considered reasonably high in comparison with other partial least squares (PLS) models 

published (Esposito Vinzi et al. 2010; Venaik, Midgley & Devinney 2005).  

 

Table 11.1: Final model path coefficients and their significance for the total population 
Path Path coefficient Estimated t-value 

Expansion Plans -> Growth 0.107 2.3151* 
FLC (initial) -> Growth -0.211 3.147** 
FLC (current) -> Growth 0.385 5.717** 
RESOURCES -> Growth 0.307 5.576** 
Profitability -> Growth 0.204 3.882** 

* t>1.96 indicates a significance at p<0.05 level;  
** t>2.58 indicates a significance at p<0.01 level (Hair et al. 2006, p. 390). 
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The GoF indicator of the model is 0.5599, which can be considered large according to 

the calculations made by Wetzels et al. (2009). All model paths are significant (some at 

a p<0.01, others at a p<0.05 level), according to the bootstrapping results. Table 11.1 

shows the model path coefficients and their estimated t-values in detail. The path 

coefficients are discussed one by one with reference to the literature, and interpretation 

of the model results is provided in the following sections.  

 

Firm Life-cycle 
 

As discussed in Chapter 10, the firm life-cycle score is in direct relation to firm size. As 

a firm progresses through its life-cycle sequence from Survival through Success to 

Renewal, its size as well as its firm life-cycle construct score increases. In this sense, the 

firm life-cycle construct score is a reflection of firm size and the impact of firm life-

cycle indicators represents Gibrat’s Law of Proportionate Effect. 

 

The effect of the Current dimension of the firm life-cycle on firm growth is positive, 

while the effect of the Initial dimension of the firm life-cycle on firm growth is 

negative. The impact of the firm life-cycle on firm growth thus needs to be considered 

in light of the difference between the Current and the Initial firm life-cycle dimensions. 

The high and significant path coefficient discovered during the analysis of mediating 

effects (although not included in the final model version) suggests that there is strong 

collinearity between the Current and Initial dimensions of the firm life-cycle.  

 

The path coefficient of the Current firm life-cycle dimension to firm growth is 0.385, 

which makes the Current firm life-cycle dimension the factor which has the strongest 

influence on firm growth. The difference between the path coefficients of the Current 

and the Initial dimensions of the firm life-cycle suggest that the highest level of growth 

was experienced in companies which have had a change in their life-cycle conditions. 

The combined effect size both the Current and the Initial dimensions of the firm life-

cycle can be considered small (0.1010), which suggests that excluding them from the 

model would reduce the coefficient of determination of the structural model 

significantly. Thus, removing either dimensions of the firm life-cycle construct is not 

recommended. 
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The relatively strong path coefficient of the Current firm life-cycle dimension supports 

the notion of the strong relationship between the firm life-cycle and firm growth, as 

suggested by Davidsson et al. (2006).  

 

The gap opening between the path coefficients of the Current and the Initial dimensions 

of the firm life-cycle also needs to be addressed. A total of 47 firms progressed in the 

life-cycle from a lower growth to a higher growth stage, while only 24 regressed into a 

lower growth stage. The path coefficients in this case mean that a business that used to 

be in a high growth stage and stayed in that stage would have lower growth now than a 

business which used to be in a low growth stage and moved on into a higher growth 

stage. Conversely, a business which was in a low growth stage at the beginning of the 

examined period, and remained in that stage, would have a higher growth rate than a 

business which used to be in a higher growth stage than it is at present. This indicates 

that firm growth has a momentum which is represented by the change in firm life-cycle 

indicators. This momentum of firm life-cycle change can potentially be used to identify 

firms with future growth opportunities, and indicates a non-linear element of the firm 

growth process as suggested by many theorists (Churchill & Lewis 1983; Hanks et al. 

1993; Lester et al. 2003; Miller & Friesen 1984; Quinn & Cameron 1983; Scott & 

Bruce 1987; Smith et al. 1985). 

 

Resources 
 

The impact of resources – measured according to the resource heterogeneity theory – 

has a medium strength (0.307) significant (p<0.01) impact on firm growth. The effect 

size of the resources construct is the highest of all the constructs (0.1266), though it is 

still small. 

 

This result supports the findings of Wiklund and Shepherd (2003) on the influence of 

resources on firm growth. It also confirms the findings of Ray et al. (2004), that access 

to resources with particular attributes enhance firm performance. Furthermore, support 

is provided for the findings of Dierickx and Cool (1989) who stated that certain 

resource characteristics contribute to the creation of competitive advantages and, 
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therefore, eventually to enhanced firm performance. Cooper et al. (1991) argued that 

resources can allow the prediction of firm performance. Ray et al. (2004) emphasised 

that competitive advantages generated by access to resources may not necessarily be 

reflected in firm performance. The moderate and significant path coefficient of the 

resources construct to firm growth supports the claims made by previous authors 

regarding the positive influence of resources on firm performance. 

 

Expansion Plans 
 

The necessity of incorporating growth intentions measured by the expansion plans 

construct in the conceptual framework is derived from several streams of literature. 

Critique of firm life-cycle theory suggests the existence of limited growth stages in the 

firm development sequence. This limited growth stage can be reached by either the lack 

of abilities or opportunities for firms to grow, or by the lack of intention to growing. 

The expansion plans construct in this sense measures whether the firms do not grow 

because they did not intend to, or because they could not. Further conceptual links 

between expansion plans and firm growth were identified. Firm growth theory also 

addressed growth aspiration as an antecedent of firm growth. The theory of reasoned 

action links expansion plans to firm growth as well. 

 

Wiklund and Shepherd (2003) identified growth aspirations as one of the antecedents of 

firm growth, which corresponds to the conceptualisation of Pistrui (2003) in terms of 

identifying the importance of expansion planning in determining firm growth. Kozan et 

al. (2006) conceptualised the connection between growth intentions and actual firm 

growth, via the introduction of expansion planning which builds on the theory of 

planned behaviour (Ajzen 1991; Fishbein & Ajzen 1975). 

 

The structural model shows a significant (p<0.05), positive (0.107) but very low path 

coefficient between expansion plans and firm growth. The effect size of the construct is 

very low (0.0160), which indicates that the construct could potentially be excluded from 

the model. The significance of the path coefficient proves the impact of expansion plans 

on firm growth, and the positive direction suggests that the claims drawn from previous 

research are supported. Due to its significant path coefficient and positive effect size, 
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the expansion plans construct is not removed from the final model. It will be shown 

later, when analysing the model results for the sub-populations, that the expansion plans 

construct becomes more important in explaining firm growth for the Hungarian sub-

population. 

 

The expansion plans construct has been tested for mediating the impact of both initial 

and current firm life-cycle constructs and the resources construct. The results do not 

support the existence of a full mediation effect in either case. The comparison of the 

partial mediation model variants with the model variants with no mediation indicated 

that the inclusion of mediation effects does not increase the explanatory power of the 

model significantly. 

 

Profitability 
 

The profitability construct in this research measures profitability over the last four year 

period. The path coefficient of 0.204 cannot be considered high (even in comparison to 

the other paths), but it is still a significant (p<0.01) effect. The effect size is small 

(0.0609) but significant, suggesting that the construct should not be removed from the 

model. 

 

Becchetti and Trovato (2002), Davidsson et al. (2006), Hoy et al. (1992) and Reid 

(2007) suggested a trade-off between profitability and growth at any given point of 

time. Markman and Gartner (2002) suggested that growth is a precursor to profitability. 

Fitzsimmons et al. (2005) and MacMillan and Day (1987) suggest that prior profitability 

has a positive influence on firm growth. 

 

In this research, the impact of profitability in an elapsed period is assessed over firm 

growth at present. The positive and significant path coefficient identified above 

supports Fitzsimmons et al. (2005) and MacMillan and Day (1987) in their 

hypothesising the positive impact of prior profitability on firm growth. The 

configuration of the data does not allow conclusions to be drawn regarding the trade-off 

relationship of simultaneous growth and profitability. It can, however, be concluded that 

in the event of continued profitability, ongoing growth is achieved (based on the 
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positive relationship just discussed), thus potentially allowing the rejection of such a 

growth-profitability trade-off in the case of companies on a continued growth path. 

 

11.3.2 RQ2 – What factors influence SME growth in the ICT sector? 

 

The theoretical framework identified three areas of influence: firm life-cycle, resources 

and expansion plans. Profitability also needs to be investigated, as its relation to growth 

has been subject to a long ongoing debate. A structural model was defined and tested 

for different mediating and moderating effects, and it was found that mediation could 

not be identified, while some moderation effects could be demonstrated. 

 

Hypothesis testing 
 

Three groups of hypotheses assist in responding to the research question. The H2 group 

addresses the relationship between the three constructs: firm life-cycle, resources and 

profitability. These constructs are hypothesised to potentially have a direct relationship 

to firm growth. The H3 group of hypotheses addresses the impact of the expansion 

plans construct and its potential mediation position. The H4 group of hypotheses seeks 

to explore whether the mediation can be considered full or partial. 

 

H2a: The indicated firm growth is positively related to the firm life-cycle attributes. 

 

The path coefficient between the Current firm life-cycle dimension and firm growth is 

positive (0.385) and significant (p<0.01). This allows the acceptance of the proposed 

hypothesis. The path coefficient between the Initial firm life-cycle dimension and firm 

growth is negative (-0.211) and significant (p<0.01). This result suggests the rejection 

of the hypothesis. The difference between the two path coefficients is 0.596, 

demonstrating the impact of a ‘momentum’ of change on firm growth.  

 

It can be concluded that the Current and the Initial dimensions of the firm life-cycle 

have tested differently for this hypothesis. While the hypothesis is supported for the 

Current firm life-cycle dimension, it is rejected for the Initial firm life-cycle dimension. 
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H2b: The indicated firm growth is positively related to the attributes of firm resources 

in the examined period. 

 

The path coefficient between the resources and the firm growth constructs is medium 

level (0.307), positive and significant (p<0.01). This demonstrates that the proposed 

hypothesis is supported. Resource attributes in the examined period had a positive and 

significant impact on firm growth. 

 

H2c: The indicated firm growth is negatively related to firm profitability in the 

examined period. 

 

The hypothesis that firm growth is negatively related to profitability in the examined 

period is rejected, as the path coefficient between the firm growth and profitability 

constructs is positive (0.204) and significant (p<0.01). This means that profitability 

experienced by firms in the last four-year period positively influences firm growth. This 

decision is also supported by the small but significant effect size (0.1266) of the 

construct in the model.  

 

H3a: The expansion plans of the firm in the examined period are positively related to 

the indicated firm growth. 

 

The hypothesis that expansion plans are positively related to firm growth is supported, 

as the path coefficient between the expansion plans and firm growth constructs is 

positive (0.107) and significant (p<0.05). This means that the expansion planning 

activity of firms has a weak, but positive, impact on firm growth. 

 

H3b: The firm life-cycle indicators are significantly related to the expansion plans of 

the firm in the examined period. 

 

This hypothesis is necessary to evaluate the mediating effect of the expansion plans 

construct on the impact of firm life-cycle on firm growth. The hypothesis that the 

Current dimension of the firm life-cycle is significantly related to expansion plans is 

supported, as the path coefficient between the Current dimension of the firm life-cycle 
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and the expansion plans constructs is positive (0.632) and significant (p<0.01). The 

hypothesis is also supported for the Initial dimension of the firm life-cycle, as its path 

coefficient is negative (-0.375) and significant (p<0.01). This means that the mediation 

effect of expansion plans does not need to be excluded from the model due the lack of 

significance. 

 

H3c: The attributes of firm resources are significantly related to the expansion plans 

of the firm in the examined period. 

 

This hypothesis is stated to examine the potential mediating effect of the expansion 

plans construct on the impact of resources. The hypothesis, that resources are 

significantly related to expansion plans, is supported, as the patch coefficient between 

resources and expansion plans is positive (0.2282) and significant (p<0.01). This means 

that the mediating effect of expansion plans on the impact of resources cannot be 

excluded from the model. 

 

H4a: The effect of the firm life-cycle on firm growth is zero when controlling for 

expansion plans of the firm. 

 

This hypothesis is designated to confirm whether or not the mediation effect can be 

considered full, that is the effect of firm life-cycle is purely transferred onto firm growth 

through the expansion plans construct.  

 

As the path coefficient between Current dimension of the firm life-cycle and firm 

growth in the partially mediated model variant is positive (0.382) and significant 

(p<0.01), the hypothesis is rejected. This means that full mediation has no statistical 

support.  

 

The path coefficient between the Initial dimension of the firm life-cycle and firm 

growth in the partially mediated model variant is positive (-0.209) and significant 

(p<0.01), indicating that the hypothesis is also rejected for full mediation in case of the 

impact of the Initial firm life-cycle dimension on firm growth. 
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H4b: The effect of the attributes of firm resources in the examined period on firm 

growth is zero when controlling for expansion plans of the firm. 

 

This hypothesis is designed to confirm whether or not the mediation effect of expansion 

plans between resources and firm growth can be considered full. The hypothesis is 

rejected, as the path coefficient between resources and firm growth in the partially 

mediated model variant is positive (0.306) and significant (p<0.01).  

 

Research question conclusions 
 

The impact of four factors was investigated on firm growth, all of which have been 

shown to have a significant impact on firm growth. The strength of the path coefficients 

allows a determination to be made of the order of importance between the investigated 

factors. Firm life-cycle has been assigned the strongest path coefficient, suggesting that 

it is the most important factor influencing firm growth. The resources construct has the 

second highest path coefficient, while profitability has the third highest. All these 

constructs have a small but significant effect size on the firm growth construct.  

 

The expansion plans construct has also shown a less significant and very low path 

coefficient. It can be concluded that expansion plans are relatively the least important 

amongst the factors influencing firm growth. Furthermore, the expansion plans 

construct has not been proven to be a full mediator of the impact of the resources and 

firm life-cycle constructs on firm growth.  

 

Partial mediation of the impact of these constructs by the expansion plans construct can 

also be excluded from further analysis, as it has been demonstrated that the coefficient 

of determination in the model is not improved significantly by the inclusion of the 

mediation effects.  

 

While testing the model for mediation effects, further important information was found. 

In the model variant assuming full mediation, there was a high (0.632) and significant 

(p<0.01) path coefficient between the Current dimension of the firm life-cycle and the 

expansion plans construct. This suggests that expansion planning strongly reflects the 
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organisational life-cycle characteristics of firms. The path coefficient between the Initial 

dimension of the firm life-cycle and expansion plans was found to be negative, medium 

level (-0.3918) and significant (p<0.01). This suggests that changes in the firm life-

cycle indicators over time are reflected by the expansion planning activities of a firm. 

 

The model relationships also indicate that Gibrat’s Law of Proportionate Effect is valid 

for the examined firms. Larger companies display higher growth, which suggests that 

growth is an auto-regressive process. Combining this with the positive relationship 

between past profitability, resources, expansion plans and current growth suggests that 

these constructs potentially also have an auto-regressive impact on firm growth. This 

limits the explanatory power of the linear model investigated in this research. 

 

These four factors, however, only explain 37.6% of the variance of firm growth. The 

remaining 62.3% of variance is due to factors outside the investigation. The factors 

accounting for the remainder of the variance can be either explained by factors internal 

or external to the firms. As a broad range of internal factors have been investigated in 

conjunction with firm growth, it can be assumed that the majority of the left-over 

variance is to be explained by external factors. When comparing the model variants 

between the Australian and Hungarian sub-populations, the model explanatory power 

changes significantly, indicating the potentially important role of external factors such 

as market opportunities and economic conditions in explaining SME growth in the ICT 

sector. 

 

11.3.3 Model Evaluation for the Sub-populations 

 

The model results greatly differ between the Australian and Hungarian sub-populations. 

The measurement models remain significant at a p<0.05 level for both sub-samples, 

while the path coefficients and their significance varies widely between the sub-

populations (see Table 11.2). 

 

 

 

 



Chapter 11: Evaluation of Results 

264 

Table 11.2: Model results comparison between Australia and Hungary 
 Model variant 
 Combined sample Australian model Hungarian model 

Constructs 
Path 

coefficient 
t-value 

Path 
coefficient 

t-value 
Path 

coefficient 
t-value 

Profitability 0.204 3.882** 0.266 3.424** 0.169 1.868+ 
Resources 0.307 5.576** 0.263 3.301** 0.315 3.950** 
Expansion 
Plans 

0.107 2.3151* 0.075 1.147++ 0.150 2.060* 

Past FLC -0.211 3.147** -0.224 2.421* -0.148 1.340++ 
Current FLC 0.385 5.717** 0.443 4.854** 0.211 1.729+ 

GoF 0.5599 0.5797 0.5251 
R2 37.6% 39.3% 28.2% 

Effect size 
(f2) 

- 0.0272 
(>0.02 small) 

0.1506 
(>0.13 medium) 

* t>1.96 indicates a significance at p<0.05 level; ** t>2.58 indicates a significance at 
p<0.01 level; + t>1.64 indicates a significance at p<0.1 level; ++ t<1.64 not significant 

(Hair et al. 2006, p. 390). 
 

The Australian sub-population 
 

The model shows a slightly higher GoF on the Australian sub-sample. With 39.3% of 

dependent variable variance explained, it is evident that the model performs better on 

the Australian sub-sample than it does with the combined sample. The effect size of 

excluding the Hungarian responses is small and significant (0.0272). The main point of 

difference is that the impact of the expansion plans construct is not significant. This 

demonstrates that the expansion plans construct has very little systematic impact on 

firm growth for Australian companies. On the other hand, the impact of profitability and 

firm life-cycle is increased, indicating that these constructs have an even heavier impact 

on firm growth. This suggests that Gibrat’s Law of Proportionate Effect is in fact valid 

for Australian SMEs in the ICT sector. The larger the firms are in the investigated size-

cohort, the more they grow. 

 

The path coefficient of profitability also increases for Australian companies compared 

with the total sample, reinforcing the influence of past profitability on firm growth. The 

impact of resources is slightly lower, but still significant when compared to the total 

sample, suggesting that they are less important in explaining firm growth than 

profitability. 
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The impact of country of origin can be defined as an inhibitor in the model for the 

expansion plans construct in the case of Australia. However, it cannot be determined 

whether the impact on the other path coefficients is significant, or just coincidental.  

 

The Hungarian sub-population 
 

The model shows a drop of GoF in the Hungarian sub-sample. With 28.2% of 

dependent variable variance explained, the model performs significantly less effectively 

on the Hungarian sub-sample compared with the total population. The effect size of 

excluding the Australian responses is medium level (0.1506). This means that the 

explanatory power of the model is significantly reduced for the Hungarian sub-

population in comparison with the combined sample. 

 

The main point of difference in this model variant is that both the Current and Initial 

dimensions of the firm life-cycle lose the significance of their path coefficients. The 

path coefficients also drop significantly compared with the original model results. This 

suggests that Gibrat’s Law of Proportionate Effect is not significant for the Hungarian 

sub-population; in other words, larger firms do not necessarily grow faster. 

 

The path coefficient of the profitability construct also decreases compared with the 

model variant fitted to the total sample, and its significance drops to an unacceptable 

(p<0.1) level. In the case of Hungarian respondents, profitability experienced over a 

preceding period does not have an accelerating effect on firm growth. However, the 

path coefficients of the resources and the expansion plans construct increased, 

indicating an enhanced impact of these factors on firm growth. Resources become the 

most important, and expansion plans, the second most important influence on firm 

growth. 

 

11.3.4 RQ3 – Are the discovered factors of growth country-specific? 

 

This research question aims to discover the differences in terms of model parameters 

between the sub-populations from Australia and Hungary. Answering this research 

question not only enables the cross-country extension of the proposed conceptual 
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model, but also allows the comparison of the model characteristics between the two 

sub-populations.  

 

Hypothesis testing 
 

The first hypothesis tests country-specific differences in the responses. The second 

hypothesis assesses the moderation effect of the country of origin on the model paths. 

Implications regarding similarities and differences can be drawn from the results of the 

various model parameters. 

 

H5a: There is no significant difference between the latent variable scores of the 

constructs between Australia and Hungary. 

 

Independent sample t-tests and ANOVA tests have been performed on the sample to 

identify country-specific differences between the Australian and Hungarian respondents 

(see Chapter 8). The tests have shown significant differences between the mean 

responses in several dimensions between the sub-populations. 

 

In terms of the firm life-cycle characteristics, nine of the twelve indicators of the current 

dimension of the firm life-cycle have shown significant differences (at a p<0.05 level). 

Hungarian respondents indicated much higher levels of centralisation and concentration 

of power, while Australian respondents reported larger organisational size, much more 

functional specialisation, team orientation and a more prominent role of information 

systems in operation and decision making. The indicators of the Initial dimension of the 

firm life-cycle display a similar level and direction of differences between the two sub-

populations. 

 

Six out of nine firm growth indicators show highly significant differences in their 

means, and two of nine in terms of their variance across the sub-samples. Hungarian 

companies indicated significantly lower growth than Australian companies. While 

Australian respondents placed themselves around or above the centre point of the scale 

in terms of their growth compared to competitors on average, Hungarian respondents 

seem to have judged their situation much more pessimistically.  
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In terms of profitability indicators, significant differences could not be identified 

between the Australian and the Hungarian respondents in terms of both averages and 

variances. Both Hungarian and Australian profitability indicator averages were 

somewhat below three (the centre point of the scale). 

 

The resources construct indicators show numerous significant differences between the 

Australian and the Hungarian respondents. In the case of half of the indicators for the 

Value, Rarity and Imitability sub-constructs, the group averages show significant 

differences. In terms of latent variable scores, group differences are even more apparent. 

All four sub-constructs of resource attributes show highly significant (p<0.01) 

differences, both in terms of average values and variances. Australian respondents 

generally rated their resource access across all four sub-constructs above the centre 

point of the scale, while Hungarian respondents gave average ratings below three. 

 

Expansion plan response values show highly significant (p<0.01) differences in three 

out of four sub-constructs in terms of their mean values, while variance is only 

significantly (p<0.01) different for the market expansion plans sub-construct. It seems 

that expansion in terms of technology has been evenly strongly planned by both 

Australian and Hungarian respondents with average values over four on the five-point 

Likert-type scale. In all the other sub-constructs, Australian firms have indicated higher 

expansion planning activities than their Hungarian counterparts. The clearest difference 

can be identified in the case of financial expansion plans. This was the only sub-

construct in which the Hungarian respondent group gave an average response below 

three. Hungarian companies seem to have problems planning their financial expansion, 

scoring low on average.  

 

It can be concluded that the responses were significantly different between the two sub-

populations. However, this could also be due to the difference in the composition of the 

sub-samples. Australian respondents came from larger cohorts of companies in 

comparison with Hungarian respondents. Although there were some significant 

differences in terms of the industry profiles of the respondents, the extent of these 

differences was relatively low, indicating that differences between the groups probably 

do not originate in industry-specific factors within the ICT industry. 
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H5b: There is no significant difference between the path coefficients of the structural 

model calculated based on the Australian and Hungarian sub-populations. 

 

This hypothesis needs to be rejected based on the moderation analysis of the model, as 

discussed earlier. The expansion plans construct loses its significance for Australian 

respondents, while both dimension of the firm life-cycle and the profitability construct 

become insignificant for the Hungarian sub-sample. This shows that the influence of 

country of origin causes significant differences in these path coefficients.  

 

Research question conclusions 
 

It can be clearly identified, based on the results of the analysis, that some of the factors 

are country-specific. It has been pointed out that the firm life-cycle dimensions lose 

their explanatory power in the Hungarian context, while expansion planning becomes 

an insignificant influential factor in Australia. The positive impact of profitability on 

firm growth also loses its significance for the Hungarian sub-sample. 

 

The loss of significance of the impact of expansion plans on firm growth in the case of 

the Australian respondents may be caused by the generally high level of planning 

culture of Australian firms, or just the higher level of ambition fuelled by external, 

economic factors.  

 

The non-significant impact of firm life-cycle on firm growth in the case of Hungarian 

respondents indicates that Hungarian SMEs are more sensitive to external factors 

influencing their development (like the change of market conditions such as the GFC, or 

government intervention). It also suggests that the Hungarian SME sector is not fully 

capable of organic development in comparison with the Australian sample. 

 

Even though the model results have been proven to be country-specific, the conclusion 

has to be drawn from the fact that the total model was proven significant and 

meaningful on the combined sample. This shows that in attempting to model a 
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phenomenon in diverse environments, building the model on a broad basis allows the 

meaningful extension of the model structure to a broad population. 

 

11.4 Summary 

 

The analysis of the results has provided feedback to the literature addressing the firm 

life-cycle theory and firm growth. Conclusive responses were given to the hypotheses 

(see Table 11.3) drawn from the literature, and the applicability of the structural model 

was confirmed. The research questions were answered, based on the model results and 

the further analysis conducted on the data.  

 

Table 11.3: Transition between firm life-cycle stages – as percentage of total cases 
Hypotheses Support 

H1a: Companies can be grouped into life-cycle stages based on the 
measures of the firm life-cycle construct. 

Yes 

H1b: Firm life-cycle stages follow each other in an established sequence. No 
H1c: SMEs (in the ICT sector) typically do not fall into the final stages of 
the firm life-cycle. 

Yes 

H1d: An additional, idle stage can be identified in the life-cycle of SMEs 
(in the ICT sector). 

Partial 

H2a: The indicated firm growth is positively related to the firm life-cycle 
attributes. 

Partial 

H2b: The indicated firm growth is positively related to the attributes of 
firm resources in the examined period. 

Yes 

H2c: The indicated firm growth is negatively related to firm profitability 
in the examined period. 

No 

H3a: The expansion plans of the firm in the examined period are 
positively related to the indicated firm growth. 

Yes 

H3b: The firm life-cycle indicators are significantly related to the 
expansion plans of the firm in the examined period. 

Yes 

H3c: The attributes of firm resources are significantly related to the 
expansion plans of the firm in the examined period. 

Yes 

H4a: The effect of the firm life-cycle on firm growth is zero when 
controlling for expansions plans of the firm. 

No 

H4b: The effect of the attributes of firm resources in the examined period 
on firm growth is zero when controlling for expansions plans of the firm. 

No 

H5a: There is no significant difference between the latent variable scores 
of the constructs between Australia and Hungary. 

No 

H5b: There is no significant difference between the path coefficients of 
the structural model calculated based on the Australian and Hungarian 
sub-populations. 

No 
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It can be stated that the firm life-cycle theory can be meaningfully applied to SMEs in 

the ICT sector, although there were certain limitations identified. The first limitation is 

the lack of a clearly defined decline stage, the second is the non-sequential nature of the 

life-cycle stages, the third is that not only progress but regression also occurs over time 

in businesses along the life-cycle, and the fourth is that a limited growth scenario exists 

(within the Low-growth stage), which seems to demonstrate a non-growth side track of 

the development path of SMEs.  

 

All four factors have been proven to have a significant impact on firm growth. The 

strongest of them were the two dimensions of the firm life-cycle (representing Gibrat’s 

Law of Proportionate Effect, and suggesting a dynamic influence of firm life-cycle 

change on firm growth), followed by resources, profitability and finally expansion 

plans. However, when investigating the model results on the sub-samples, it has been 

identified that there is a significant difference in terms of model paths. While expansion 

plans do not have a significant effect on firm growth for the Australian respondents, in 

Hungary, the effect of firm life-cycle and profitability become insignificant. This 

concludes the response for the third research question: the factors of growth in this 

model have proven to be country-specific. 
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Chapter 12 
 

Conclusions, Limitations, Recommendations 
 

12.1 Introduction 

 

This final chapter concludes and summaries the findings of the thesis. Theoretical and 

practical implications are drawn from the results. Conclusions are drawn on the 

questions regarding the factors influencing small and medium sized enterprise (SME) 

growth, based on the results of the structural model analysis. Limitations of the research 

are discussed, and further research directions are pointed out. The results are integrated 

into progressive theory development. The hierarchical dynamic stage model of SME 

growth is outlined as a potential extension of the firm life-cycle theory for further 

research. Finally, some practical recommendations for future research are also made, 

based on the outcomes. 

 

12.2 Findings and Conclusions 

 

This section summarises the results of the empirical investigation and its relationship to 

theory. It also provides a detailed evaluation of the hypotheses investigated in this 

thesis. In conclusion, responses to the research questions are discussed and suggestions 

for future research are made. 

 

12.2.1 Conclusions on the Research Questions 

 

RQ1 – Is the life-cycle model valid for SMEs in the ICT sector? 
 

It was found that respondents could be grouped into four stages based on their life-cycle 

indicator scores: Survival, Success, Renewal and Low-growth. An early stage of the 

firm life-cycle, the Existence stage, could be isolated based on the age of the firms. 
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Firms in the Low-growth category can be grouped into two different firm life-cycle 

stages. Some of these firms were in the Existence stage, which was also demonstrated 

by the similarities between the life-cycle profiles of firms in this stage and the younger 

Existence stage firms. The majority of firms in the Low-growth category, however, 

were characterised by a limited growth scenario. This is supported by, on one hand, the 

relatively advanced age of these firms and, on the other hand, the position of this stage 

in the life-cycle sequence. It was also found that firms demonstrated both progressive 

(forward) and regressive (backward) movements between the firm life-cycle stages.  

 

In conclusion it can be stated that it is possible and meaningful to define firm life-cycle 

stages based on organisational characteristics (reflected by the firm life-cycle 

indicators). The life-cycle characteristics allow the prediction of firm growth, to some 

extent. Several assumptions of the original firm life-cycle theory are violated. A 

separate Decline stage is not identifiable in the sample of SMEs based on the valid and 

reliable firm life-cycle measures. Firms in the SME sample regress into life-cycle stages 

with a lower growth rate instead of progressing to a Decline stage.  

 

The lack of a clear identification of a Decline stage can be explained by several reasons. 

Firstly, the face validity of the Decline stage indicators was questionable. After 

eliminating the items from the measures which lacked loading, validity and reliability, 

the measures of the Decline stage only contained items with regards to organisational 

centralisation. Thus, the Decline stage measures were not capable of reflecting the 

characteristics of the stage. Secondly, the measures of the Decline stage have been 

excluded from the firm life-cycle measurement model, as the significance of the 

measures has not been confirmed for both sub-populations. This means that even if 

there was a Decline stage, its indicators were not in the model to be able to point it out. 

Finally, the question of whether or not SMEs in their Decline stage would be available 

through a self-selective research process such as surveying needs to be considered. 

Several respondents indicated that the representation of the firm has been closed down 

due to bankruptcy, insolvency or other reasons resulting in the dissolution of the firm. 

As owners, managers or key employees were not available to respond to the survey, 

there was only a limited opportunity to observe firms in the Decline stage. The potential 

length of the Decline stage can also limit the possibility of investigating firms in this 

stage. Given that such a stage has not been identifiable for SMEs in the sample, it can 
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be assumed that this stage is either very short, or that it does not exist in the sense that it 

exists for large firms. 

 

The uni-directional sequence of the firm life-cycle stages could not be proven based on 

the findings. Firms seem to move forward and backward between the life-cycle stages. 

The direction of movements between the stages does not rely only on internal factors. It 

has been demonstrated that an external factor (potentially the GFC) has resulted in 

companies regressing, instead of progressing, between life-cycle stages.  

 

Although it has been suggested that firm growth is non-linear (Churchill & Lewis 1983; 

Hanks et al. 1993; Lester et al. 2003; Miller & Friesen 1984; Quinn & Cameron 1983; 

Scott & Bruce 1987; Smith et al. 1985), certain linear elements can be identified when 

applying the firm life-cycle theory to SMEs. The progressive and regressive movements 

between the firm life-cycle stages suggest the existence of this linear element of firm 

development. This is also demonstrated by the measurement structure of the firm life-

cycle construct, and the significance of the linear path in the structural model between 

firm life-cycle and firm growth.  

 

RQ2 – What factors influence SME growth in the ICT sector? 
 

Four factors were defined in the conceptual framework which influence SME growth in 

the ICT sector: firm life-cycle, resources, expansion plans and profitability. The results 

of the structural model indicate that the impact of all four factors on firm growth is 

significant. However, no significant full mediation effects were identified, and partial 

mediation has not contributed to the explanatory power of the model. This demonstrates 

that the expansion plans construct is not a substantial mediator for the impact of firm 

life-cycle or resources on firm growth.  

 

The positive impact of the Current dimension of the firm life-cycle on firm growth, on 

one hand, suggests that the there are significant linear elements of firm growth from an 

organisational perspective. This contradicts the general assumption of the firm life-cycle 

theory that firm growth is a non-linear process. However, as the path coefficient of the 

Initial dimension of the firm life-cycle suggests a negative relationship with firm 
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growth, it can be concluded that changes in the firm life-cycle measures influence firm 

growth, thus providing evidence for non-linearity. 

 

The firm life-cycle construct score is interpreted to reflect not only the extent to which 

firms have progressed in their life-cycle paths, but also the organisational size. This 

interpretation is supported by the firm life-cycle profiles showing that the further firms 

progressed in the life-cycle, the larger their organisational size. In this sense, the 

positive relationship between the Current dimension of the firm life-cycle and firm 

growth proves Gibrat’s Law of Proportionate Effect, meaning that larger firms tend to 

grow more quickly. On the other hand, considering the negative relation between the 

Initial dimension of the firm life-cycle and firm growth, it is demonstrated that firms 

that used to be larger typically grow less now. On top of validating Gibrat’s Law of 

Proportionate Effect for SMEs, the results also suggest that firm growth has a self-

accelerating effect; in other words that initial growth spurs latter stage growth. 

 

The positive and significant impact of the resources construct indicates that resource 

access also has a significant impact on firm growth. This path is the second strongest in 

the model, placing the impact of resources second to firm life-cycle characteristics.  

 

The profitability construct displayed the third strongest impact on firm growth, 

demonstrating that there is in fact no trade-off between profitability in the preceding 

period and current firm growth. However, considering the negative impact of initial firm 

life-cycle on firm growth, the trade-off between profitability and growth at any given 

point in time is supported. This finding suggests that profitability establishes future 

growth for SMEs. 

 

The weakest – but still positive and significant – path coefficient was between 

expansion plans and firm growth in the model. This suggests that expansion plans of the 

previous period are the least important in terms of impacting on firm growth. On one 

hand, this shows that the limited growth scenario identified during the firm life-cycle 

analysis is only to a small extent due to the lack of growth intentions, but due much 

more to external factors influencing the growth opportunities of SMEs. 
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The factors under investigation in this research were internal, firm-level factors. These 

four factors explained 37.6% of the variance of firm growth. This suggests that further 

(individual level) internal factors, such as entrepreneurship, and external factors such as 

market demand, economic cycles, availability of finances can potentially provide an 

explanation for the remaining 62.4% of variance. 

 

RQ3– Are the discovered factors of growth country-specific? 
 

The final research question was aimed at comparing the model results for the two sub-

samples (Australia and Hungary), so as to be able to determine whether the effects 

indicated by the model were country-specific. Utilising the group-comparison method, 

with the country of origin as a moderating variable, it has been established that there is a 

significant moderation effect of the country of origin on several model paths. 

 

The model is more suited to the Australian sub-population, explaining 39.3% of the 

dependent construct variance. The impact of the Current firm life-cycle dimension 

remains the strongest, followed by profitability, resources and the Initial firm life-cycle 

dimension. The impact of expansion plans on firm growth becomes insignificant for the 

Australian sub-population, indicating that expansion planning (and thus growth 

intentions) makes no difference in terms of achieved firm growth. Thus, it can be 

concluded that country of origin demonstrated an inhibiting impact on the effect of 

expansion plans on firm growth for the Australian sub-sample. 

 

The model demonstrates a less suitable fit for the Hungarian sub-sample. Only 28.2% of 

the dependent construct variance is explained. The significance of several model paths 

dropped for the Hungarian model variant indicating the significant moderating effect of 

the country of origin. 

 

The decrease in the model path (and its significance) linking profitability to firm growth 

for the Hungarian sub-sample indicates that profitability in the preceding period does 

not have a significant impact on firm growth. The significance and strength of impact 

also decreased for the Current and Initial dimensions of the firm life-cycle. This 
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suggests that Gibrat’s Law of Proportionate Effect is not significant for Hungarian 

SMEs in the ICT sector; that is, larger firms do not necessarily grow faster. 

 

Two of the four model paths in the original model were found to be significant, linking 

resources and expansion plans to firm growth. Resources are the strongest factor in the 

Hungarian model variant. This indicates that resource accessibility is the strongest 

internal firm-level factor impacting on firm growth for the Hungarian sub-population. 

The factor with the second strongest impact in the Hungarian model variant is 

expansion plans. As indicated above, the rest of the factors do not have a significant 

impact on firm growth. Thus, it can be concluded that the country of origin has an 

inhibiting effect on the impact of firm life-cycle and profitability on firm growth for the 

Hungarian sub-sample. 

 

12.2.2 Contributions to the Body of Academic Knowledge 

 

The contributions of this research to the body of knowledge are outlined in this section. 

Three distinct areas can be identified. In terms of methodology, this research introduced 

partial least squares (PLS) modelling into firm growth studies, and enabled a cross-

country validation and comparison of the proposed structural model. In terms of the 

development of firm life-cycle theory, the findings added clarity to the application of 

firm life-cycle to SMEs and established a possibility of isolating the linear and non-

linear effects of the firm life-cycle characteristics on firm growth. Finally, the thesis 

contributes to the discipline of firm growth studies by investigating the process of firm 

growth from the life-cycle perspective, and establishing causal relationships between 

the model elements and firm growth. Furthermore, the country-specific nature of the 

firm growth model is demonstrated. 

 

Methodology 
 

This research demonstrates the applicability of PLS-based structural equation modelling 

(SEM) in modelling firm growth. PLS-based SEM has been applied to modelling in 

several conceptual areas. This modelling technique has predominantly been applied in 

information systems research (Diamantopoulos et al. 2008) and marketing (Henseler et 
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al. 2009), but there have been examples of the use for modelling firm performance in an 

international business setting as well (Venaik et al. 2005). This thesis demonstrated the 

applicability of the PLS modelling technique on SME growth theory. 

 

As it is increasingly difficult to acquire sufficient sample sizes for modelling, 

particularly when the subjects of analysis are organisations, a modelling technique such 

as PLS which is capable of handling smaller samples becomes very useful. In this 

research, the comparison of the two sub-populations, and thus the identification of 

moderating effects was made possible by the ability of PLS to deliver the model results 

for the relatively small sub-samples. Furthermore, the capacity of PLS to manage 

complex models becomes an asset when investigating a broad range of factors and their 

influence on the dependent construct. 

 

Firm life-cycle theory 
 

Levie and Lichtenstein (2010) provide an overview of firm life-cycle literature 

published between 1962 and 2006. They emphasise their finding that the empirical 

validation of firm life-cycle theory is not rigorous and its application delivers 

ambiguous results. This research has demonstrated the possibility of categorising SMEs 

into meaningful life-cycle stages based on organisational characteristics. These life-

cycle stages have been indicative of firm size, age and growth. The contribution of this 

research to the body of firm life-cycle theory is the separation of linear and non-linear 

effects of SME development on firm growth. 

 

Firm growth theory 
 

Leitch, Hill and Neergaard (2010) emphasised in the special issue of the journal 

Entrepreneurship Theory and Practice that research in the field is aimed at both the 

amount of firm growth and the process of firm growth. It is pointed out that the 

academic field has reached the point at which growth as a process has become the focus 

of interest.  
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This research has addressed the problem of firm growth using a holistic framework, 

demonstrating causality between the model elements. Through the integration of firm 

life-cycle theory, the process of growth has been addressed. The model also 

demonstrated the country-specific nature of firm growth models by pointing out the 

significant differences between the model variants of the Australian and Hungarian sub-

samples. 

 

12.3 Limitations  

 

Limitations of the study can be identified in two areas: the empirical element and the 

conceptual element. Regarding the empirical element, representativeness is clearly the 

most dominant issue, but problematic areas could also be discovered in the 

configuration and nature of the data collected. Conceptual limitations can be addressed 

with regard to the application and interpretation of the constructs and theories employed 

in the study. 

 

12.3.1 Empirical Limitations 

 

Representativeness 
 

It has been established that the sampling process cannot be considered representative, 

both due to and the reliance on available subjects and the low response rate. This lack of 

representativeness suggests, that the results of the analysis based on the sample cannot 

be extended without limitations to the total population. 

 

The survey, however, contained several firm demographic questions which allow the 

comparison of the sample to the demographic characteristics of the total population. 

Chapter 2 provided information on the demographic details of the total population under 

investigation, and Chapter 8 contains the analysis of the most important demographic 

characteristics of the sample. There are several indications of a departure from 

representativeness within the demographic information of the respondents. The 

geographical distribution of the respondents does not match the geographical 



Chapter 12: Conclusions, Limitations, Recommendations 

279 

distribution of the population, although the departure is only moderate. In terms of firm 

size, the respondents are skewed towards the larger firm cohort compared with the total 

population. On the other hand, the sample does encompass a broad range of 

demographic characteristics suggesting that even though the distribution of respondents 

does not reflect the distribution of the total population, every demographic group is 

represented amongst the respondents. 

 

This deficiency in the project can be addressed with further data collection on a more 

specific target group in terms of business demographics, such as industry involvement, 

location and firm size, but could also be addressed by applying a layered sampling 

procedure to ensure every major demographic group is represented proportionately. 

 

Sample size and statistical power 
 

Sample size also poses a difficulty in terms of the evaluation of the results. Statistically, 

the analysis suggests that samples of not less than 200 responses should be used for 

structural modelling. Even though the combined sample contains 272 valid responses, 

the Australian and Hungarian sub-samples only consist of 141 and 131 responses 

respectively. Thus, even though statistical significance can be established at a p<0.01 

level on the combined sample, in order to maintain the same statistical power, the 

significance requirements for the sub-samples need to be relaxed to p<0.05 for 

evaluating the results of bootstrapping. 

 

A further issue can be identified when calculating unpaired sample t-values for 

comparing model parameters of the sub-populations. The sample size per sub-

population is relatively low and the two sub-samples are not equal in size. Fortunately, 

adjusted unpaired sample t-test calculation formulas are available for small samples 

(Lind et al. 2002) which compensate for the difference in sample size between the 

compared populations. 
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Response rate 
 

The response rate of the survey based data collection needs to be considered very low, 

about 4% in Australia and 7.5% in Hungary. This challenges both the validity and 

reliability of the results, and raises additional doubt in terms of the generalisability of 

the results. The issue of the low response rate was addressed during the data collection 

period, and measures (such as endorsement from professional bodies) were prescribed 

in the design, and implemented (such as reminder invitations) in the execution of the 

data collection. Chapter 6 and Chapter 8 give a detailed account of the measures taken.  

 

As identified in the discussion on representativeness, given the broad variety of 

respondents, the model results encompass a significant variety, thus representing many 

typical cases of SMEs in the ICT industry. However due to the selection of the sample 

(list sources, response rate considerations), representativeness cannot be assumed, thus 

the possibilities of generalisation based on the results of the analysis are limited. 

 

Non-response and method bias 
 

A methodological issue in data collection emerged during the research. The data 

collection was conducted on-line in Australia and on paper in Hungary. The electronic 

data collection resulted in a significantly lower response rate compared to the paper-

based survey method. It is difficult to pass judgement on the effectiveness of the 

different channels, as they were implemented in different environments, but the 

similarity of the procedures (number and timing of reminders, content of invitation 

letters) suggests that a paper-based distribution can potentially result in a higher 

response rate. This, however, is an observation with only limited validity, as the 

combination of response-enhancing techniques – such as reminder phone-calls, multiple 

channels of invitation, rewards, etc. – may compensate for the deficiency of the 

electronic data collection method. Furthermore, as the digital method is much cheaper in 

terms of logistics, it potentially allows a much larger population to be sampled (even 

though at a smaller response rate), and could result in higher total number of responses 

or lower distribution costs, not to speak of the environmental implications of the 

activity. 
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Finally, the non-response bias and the inaccessibility of companies which were closed 

down .need to be discussed from the methodological perspective. In the case of such 

low response rates, non-response bias becomes exceedingly important. However – 

especially in the case of on-line data collection – due to the confidentiality and 

anonymity requirements placed on researchers by the authorities or the terms and 

conditions of the use of distribution lists, it is not possible to control for non-response 

bias by sampling respondents. Even though wave analysis is a viable solution to the 

problem, it still cannot ensure a determination of the full extent of the non-response 

bias.  

 

As businesses which have been closed down are difficult to reach and are most likely 

unwilling to respond to the survey, the capacity of this method to collect information 

about firms in their Decline stages is limited. Several invitees in both countries have 

indicated that their companies have been closed down, and they either do not fit the 

requirements of the survey (having ceased operations long ago) or are not willing to 

respond or capable of responding (in one case, legal obligations on not disclosing 

information were indicated). This limits the potential of such a cross-sectional 

methodology to investigate firms in their decline stages. 

 

Data distribution and parametric analysis 
 

A further methodological issue is the lack of fitness of the data for parametric analysis. 

The distribution of the responses on most of the indicators was not normal. Either by the 

re-engineering of the measurement model, or the consistent transformation of the data 

across all constructs, normality of the data could be achieved. Once this normality is 

ensured, Covariance-based SEM (CBSEM) and other parametric statistical methods 

could be implemented in analysing the data, allowing a higher level of comparability of 

the results with other models. This is especially the case, as PLS modelling is not the 

first preference in choosing modelling methods within the mainstream academic 

community. 
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12.3.2 Conceptual Limitations 

 

The problem of cross-country equivalency of the research instrument (and data), and the 

retrospective bias of the measures enquiring about the firm life-cycle construct as of 

four years prior to the data collection, represent limitations in terms of the interpretation 

of the data. Further conceptual issues regarding the theories and model elements applied 

also need to be pointed out. 

 

Cross-country equivalency 
 

A limitation to the empirical aspect of the study is the language and cultural barrier 

between the two sub-populations. In terms of the language barrier, the professional 

translation and back-translation of the survey was implemented to establish equivalency 

between the versions of the research instruments in the two different languages. In terms 

of the cultural barrier, the questions were constructed to reflect opinions on issues 

relevant and widely represented in both business environments. In other words, every 

aspect of the survey referred to common business knowledge which is familiar to 

members of both communities. This similarity is further reinforced by the globalised 

nature of the ICT industry and the market economic system operating in both countries. 

 

In order to eliminate biases originating from the different business environments, the 

items measuring the resources construct were designed to encompass only generic 

resource attribute categories. Although there were several recommendations in the 

literature to use specific resource categories that will provide richer information for 

analysis, in order to maintain cross-country equivalency only the resources construct 

was measured on generic resource attributes (as recommended by the resource 

heterogeneity theory).  

 

Equivalency of the measures has been statistically tested in Chapter 9. The results have 

shown that, even though there are significant differences in the factor loadings of the 

items between the sub-populations, the validity and reliability of the measures is assured 

for both sub-populations as well as the combined population. Given the limitations of 
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the SmartPLS (Ringle et al. 2005) modelling environment, this demonstrates the 

equivalency of the measures for both sub-populations. 

 

Retrospective bias 
 

Even though the study attempted to evaluate a relatively short time interval, 

retrospective bias is still a point of concern for measuring the Initial dimension of the 

firm life-cycle. The measures of profitability, resources and expansion plans constructs 

also encompass values over a four-year period of investigation.  

 

Getting access to such longitudinal data seems to be a difficult issue. Due to the specific 

nature of questionnaire items, such longitudinal databases are not provided by national 

statistical authorities. Acquiring longitudinal information on the changes of firm life-

cycle and other antecedents of growth is very difficult to achieve using quantitative 

methods. A qualitative, ongoing repeated panel interview could help in exploring the 

development process further, and highlight the changes that occur in both the firm life-

cycle characteristics and the antecedent factors of growth. 

 

Firm life-cycle theory 
 

Even though the firm life-cycle stages were identified and found meaningful, 

conceptually there seems to be a lack of alignment between the dimensions of the firm 

life-cycle measures and the life-cycle stage clusters. Re-assessing the dimensions of the 

firm life-cycle construct using exploratory factor analysis could give further conceptual 

support to the life-cycle classification.  

 

12.4 Managerial and Theoretical Implications 

 

Academic and practical recommendations are made based on the results, implications 

and limitations of this research. Academic recommendations can be divided into two 

categories: further research avenues and methodology-specific recommendations. A 

further division of research-related recommendations can distinguish between the areas 
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and topics researched in this project, and areas and topics into which investigation can 

be proposed based on the outcomes of this research. Practical recommendations can also 

be made to the public policy makers, as well as other the practitioners, based on the 

research results. 

 

12.4.1 Further Analysis of the Data Collected 

 

Besides the research questions proposed and discussed in this thesis, the data gives an 

opportunity to explore further research questions and use alternate methods of analysis. 

 

Alternative techniques of data analysis 
 

As an alternative to PLS-based structural modelling, logistic regression could be 

employed to predict transitions between life-cycle stages. Transitions could be 

potentially identified by means of the traditional firm life-cycle model, or alternatively 

by employing the hierarchical dynamic stage model of SME growth proposed in this 

research. Given, that the expansion plans construct and the firm life-cycle construct 

displayed high levels of correlation, it can be assumed that the transition between the 

life-cycle stages of growth configurations can be predicted by the companies’ expansion 

planning. 

 

New research questions 
 

The firm life-cycle analysis revealed the potential impact of an external factor (the 

Global Financial Crisis) on the transition of firms between life-cycle stages. This impact 

was demonstrated in the clustering based on the Initial firm life-cycle dimension. 

Survival and Capped Survival stages were identified in the Initial dimension of the firm 

life-cycle. Firms in the Survival stage of the Initial firm life-cycle dimension mostly 

progressed, while firms in the Capped Survival stage regressed in their life-cycle. It 

would be interesting to explore whether or not there were more differences between 

these firms in terms of the expansion plans and the resources construct, and whether the 

cause of their substantially different transition can be identified in either these internal 
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factors, or the external factors reflected in the demographic variables, such as country of 

origin or industry. 

 

Alternative model 
 

As pointed out earlier, the impact of firm life-cycle on firm growth is not only 

represented by the direct path coefficients. The difference in the path coefficients 

between firm growth and the Current and Initial dimensions of the firm life-cycle is 

suggestive of a dynamic element of change, which is in positive relation to firm growth. 

Thus, the integration of the firm life-cycle change momentum into the model can be 

recommended. The gap between the indicators of the Current and Initial firm life-cycle 

dimensions could provide an assessment of this momentum of change, giving further 

explanation to the independent construct of firm growth. Thus, instead of including both 

the Current and Initial dimensions of the firm life-cycle into the model, potentially the 

difference between the dimensions could be included, thus simplifying the model. 

 

12.4.2 Future Research Directions 

 

Based on the results and conclusions of the analysis, ideas and suggestions for further 

research are summarised in this section. These ideas aim at improving and extending the 

conceptual framework employed in this research. 

 

The hierarchical dynamic stage model of SME growth 
 

The life-cycle stages can be grouped into broadly defined growth configurations, based 

on the growth rate in the particular life-cycle stages. Transition between these growth 

configurations can be hypothesised as a linear effect, while transition between the life-

cycle stages within these broad configurational stages represent the non-linear phases of 

SME development. The proposed extension of the life-cycle model is displayed in 

Figure 12.1. 
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This model of firm development is proposed based on the results of the firm life-cycle 

classifications. It aims at generalising firm life-cycle stages into firm growth 

configurations. The advantage of distinguishing between growth configurations is that it 

contains the non-linear element from the SME development model within the growth 

configurational stages. Development within a certain growth configuration can be 

separated from transition between growth configurations, thus different model variants 

can be employed and validated for different stages of SME development, ensuring that 

the explanatory power of the models is enhanced. 

 

Figure 12.1: Proposed hierarchical dynamic stage model of SME growth 

 
 

However, the purpose of this research was model confirmation and the employed 

quantitative methodology was aligned with this objective. The existence of empirical 

support for the proposed model alternative describing firm growth still needs to be 

established. The SME development process proposed in Figure 12.1 is, rather, an 
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alternative idea invoked by the results of the analysis and can potentially be subject to 

further exploration, in the opinion of the researcher. 

 

Specific Resource construct measurement 
 

Several theorists employing the resource-based firm theory recommend the 

investigation of subject-specific resources. In this case, an exploratory project 

employing qualitative research methods could identify the main types of resources that 

are important for SMEs in the ICT sector. This would provide an empirical basis to 

quantitatively measure the resources construct in this conceptual framework, proposing 

a meaningful alternative to the resource heterogeneity approach utilised in this research. 

Exploring the specific resource requirements of the industry and firm cohort could 

provide useful insights for policy makers and practitioners. 

 

Extend investigation to external and individual factors 
 

The model investigated in this research addresses the firm level factors influencing firm 

growth. As the model results indicated, these factors are only capable of explaining 

37.6% of the variation in firm growth. A higher predictive power of firm growth can be 

achieved by including further levels of factors in the investigation, such as macro-

economic and individual level factors.  

 

12.4.3 Recommendations for Practical Application 

 

Based on the analysis of the transition between firm life-cycle stages, it has been 

demonstrated that the SME framework seems to be resilient against permanent decline, 

and businesses progress or regress in their firm life-cycles, potentially as dictated by 

their environmental conditions. 
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General practical recommendations 
 

As profitability has proven to be a precursor to firm growth, economic policy makers 

can be advised to enhance SME development via increasing profitability, particularly in 

their earlier development stages. Several tools could be available for policy makers to 

achieve this objective. Taxation and subsidy policy can support SMEs in the earlier 

development stages by providing (cheaper) access to finances, supporting investment, 

or reducing taxes based on size or investment quantities 29 . Thus, the increased 

profitability enables firms to accelerate their growth. 

 

The model results suggested a strong positive relationship between the change of 

organisational parameters within the life-cycle domain, and growth. The facilitation of 

this change, both from the side of institutional environment and internal business 

environment, can be addressed by public policies. Ensuring that these businesses have 

access to an appropriate set of management skills can potentially make a difference in 

terms of their growth. These facilitation packages can be aimed transitions between the 

growth configurations or the individual life-cycle stages. 

 

The high impact of the resources construct indicates that having access to resources 

provides a competitive advantage which in turn is translated into firm growth. Public 

policy makers can address this area by establishing and making accessible appropriate 

legal frameworks to protect and facilitate exclusivity of resource access. This can be 

particularly important in the industry-specific domain of intellectual property. 

Protecting intellectual property rights and the revenue streams firms drawn from these 

enhances SME growth in the ICT sector. 

 

Within the Hungarian sub-population, expansion plans seem to have exerted a stronger 

influence on firm growth. It was also indicated that financial planning was not a forte of 

the respondents. This particular issue could potentially be addressed by utilising the 

Australian example by providing businesses with frameworks and customised assistance 

in developing their business and, especially, financial plans. By making such expertise 

available to SMEs in the ICT sector, the government could potentially boost growth. 

                                                 
29 Progressive taxation, tax exemptions for research and development or investment, as well as subsidies 
for SME innovation in technology-intensive sectors are common practices in both countries. 
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In the Australian context, firm life-cycle stage indicators and the momentum of change 

seem to have made a much heavier impact on firm growth. Enabling businesses to 

facilitate this process of change by increasing the management expertise of the owners 

or managers of the SMEs in the ICT sector could accelerate the growth of these firms. 

 

After analysing the characteristics of the respondents in terms of their life-cycle stage 

grouping as well as the holistic structural model, further practical implications can be 

identified when observing the characteristics transitioning between the life-cycle stages. 

The four- and five-cluster solutions, have been analysed and discussed in detail. Based 

on the transition of the respondents between the life-cycle stages in the examined time-

period, further recommendations can be made. 

 

Recommendations for managers 
 

Young firms (founded within up to four years prior to the data collection) display a 

similar organisational profile to firms remaining within the Survival (or Capped 

Survival) stage. Their expansion plans are in the lower cohort of respondents, 

predominantly focussing on market expansion. Their growth rate is low. In comparison 

to other firms, which started from the Survival stage, the more successful ones had a 

stronger focus on market expansion, supported by the expansion of operations with a 

moderate element of investment in technology. However firms, which emphasised 

investment into technology, have fallen behind in terms of their growth. Firms making 

rapid progress from the early stages of development displayed a better combination of 

resources, judging by their resource attributes. This implies for managers to be cautious 

about pushing forward technological improvement without appropriate backing of 

market and operations planning. Managers should also make sure that they focus on 

acquiring unique resource combinations which put them above their competitors. 

Problems to which multiple, alternative solutions exist will make organisations face 

tougher competition in the marketplace, and not allow them to excel in terms of growth. 

There seems to be a mild trade-off between growth and profitability, suggesting that 

especially in the early stages of firm development, re-investing earning enhances 

organisational performance. 
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In later stages of firm development, similar patterns can be recognised. A focus on 

financial growth and profitability does not allow organisations to realise on-going 

growth. Seeking external financial resources was also demonstrated to reduce growth 

perspectives. Conservative planning practices on the other hand enhanced growth 

performance. A major point of difference at this stage of firm development is, that 

profitability here is positively linked to growth. In other words, internally fuelled 

growth will pay off.  

 

At later stages of development, a well balanced expansion plan between operations, 

technology and marketing guarantees success. Interestingly, resources the organisation 

has access to play a much lesser role at this stage, and may even prove to be counter-

productive in terms of organisational growth. 

 

The transition of low-growth organisations needs particular attention. Pathways out of a 

low-growth scenario seem to either go through extremely low profitability – thus high 

levels of profit re-investment – or high profitability – thus high levels of added value 

and productivity. Managers need to make sure – in order to escape such low-growth 

scenarios – to improve the organisation’s productivity, or compromise on profitability 

in order to gain entry into more lucrative markets. 

 

Recommendations for policy makers 
 

Policy makers can potentially influence the business environment in order to ensure 

business success. While managerial recommendations stem from the differences 

between firm characteristics starting from the same life-cycle stage, recommendations 

aimed at policies need to observe and address similarities across all firms in a similar 

situation. 

 

In general, the importance of expansion planning has been more highly regarded as the 

resource characteristics for SMEs, especially in the early stages of their development. 

Given the stronger, positive relation between Growth and Resources in comparison to 

Expansion Plans, it can be argued that the area of Resources is the one that needs to be 
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addressed by policy makers. The capacity for identification, acquisition, protection and 

utilisation of resources can be addressed in different ways. Entrepreneurial education 

can enhance the capacity of businesses to identify unique resources and business 

opportunities. Improving the client friendliness of the business environment can 

potentially address the issue of acquisition and protection of resources. Economic and 

innovation policy literature extensively discusses tools for realising these objectives. 

 

12.5 Summary 

 

The analysis of the results has provided feedback to the literature addressing the firm 

life-cycle theory and firm growth. Conclusive responses were given to the hypotheses 

drawn from the literature, and the applicability of the structural model was confirmed. 

The research questions were answered based on the firm life-cycle analysis and the 

structural model results.  

 

It can be concluded that the application of the firm life-cycle theory is meaningful for 

SMEs in the ICT sector, although certain limitations were identified. The first limitation 

is the lack of a clearly defined decline stage, the second is the non-sequential nature of 

the life-cycle stages, the third is that not only progressive but regressive transitions also 

occur over time in businesses along the life-cycle, and the fourth is that the 

identification of a limited growth scenario as well as an Existence stage has proven to 

be difficult based on the firm life-cycle indicators used. 

 

All four factors have proven to have a significant effect on firm growth. The strongest 

of these was firm life-cycle, followed by resources, profitability and finally expansion 

plans. However, when investigating the model results on the sub-samples, it has been 

determined that there is a significant difference in terms of model paths. Expansion 

plans do not have a significant effect on firm growth for the Australian respondents. In 

Hungary, the effect of firm life-cycle and profitability is insignificant.  

 

Based on the model results, a range of avenues for further research have been outlined, 

and recommendations have been made for both further research and practice. 
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APPENDIX 1 
 

ICT INDUSTRY CLASSIFICATION CORRESPONDENCE BETWEEN 

THE UN, AUSTRALIA AND HUNGARY 
 
• ISIC = International Standard Industrial Classification of all Economic Activities, issued by the 

United Nations 
• ANZSIC = Australian and New Zealand Standard Industrial Classification, issued by Statistics New 

Zealand and the Australian Bureau of Statistics 
• TEÁOR = Tevékenységek Általános és Egységes Osztályozási Rendszere (Standard Classification of 

Industries), issued by the Hungarian Bureau of Statistics (Központi Statisztikai Hivatal), Hungary 
 
 



 

 

 

 

 ISIC rev 3.1.  ANZSIC 1993  TEÁOR 2003  
 CODE NAME  CODE  NAME  CODE NAME  

3000 Manufacture of office, accounting and 
computing machinery 

 2841  Computer and Business 
Machine Manufacturing 

 3001 Manufacture of office machinery  

       3002 Manufacture of computers and 
other information processing 
equipment 

 

3130 Manufacture of insulated wire and cable  2852  Electric Cable and Wire 
Manufacturing 

 3130 Manufacture of insulated wire and 
cable 

 

3210 Manufacture of electronic valves and tubes 
and other electronic components 

 2849 p Electronic Equipment 
Manufacturing 

 3210 Manufacture of electronic valves 
and tubes and other electronic 
components 

 

3220 Manufacture of television and radio 
transmitters and apparatus for line telephony 
and line telegraphy 

 2842  Telecommunication, 
Broadcasting and 
Transceiving Equipment 

 3220 Manufacture of television and 
radio transmitters and apparatus 
for line telephony and line 
telegraphy 

 

3230 Manufacture of television and radio 
receivers, sound or video recording or 
reproducing apparatus, and associated 
goods 

 2849 p Electronic Equipment 
Manufacturing n.e.c. 

 3230 Manufacture of television and 
radio receivers, sound or video 
recording or reproducing 
apparatus and associated goods 

 

3312 Manufacture of instruments and appliances 
for measuring, checking, testing, navigating 
and other purposes, except industrial 
process control equipment 

 2832 p Medical and Surgical 
Equipment Manufacturing 

 3320 Manufacture of instruments and 
appliances for measuring, 
checking, testing 

 

M
an

uf
ac

tu
ri

ng
 

3313 Manufacture of industrial process control 
equipment 

 2839 p Professional and Scientific 
Equipment Manufacturing 
n.e.c. 

 3330 Manufacture of industrial process 
control equipment 

 



 

 

 
6420 Telecommunications  7120  Telecommunication Services  6420 Telecommunications  
7123 Renting of office machinery and equipment 

(including computers) 
 7743 p Plant Hiring or Leasing  7133 Renting of office machinery and 

equipment (including computers) 
 

72 Computer and related activities  78 p Business services 
 

 72 Computer and related activities  

7210 Hardware consultancy  7834 p Computer Consultancy 
Services 

 7210 Hardware consultancy  

7220 Software consultancy and supply  7834 p Computer Consultancy 
Services 

 7222 Other software consultancy and 
supply 

 

7230 Data processing  7831  Data Processing Services  7230 Data processing  
7240 Data base activities  7832  Information Storage and 

Retrieval Services 
 7240 Database activities  

7250 Maintenance and repair of office, accounting 
and computing machinery 

 7833  Computer Maintenance 
Services 

 7250 Repair of office, accounting and 
computing machinery 

 

7290 Other computer-related activities  7834 p Computer Consultancy 
Services 

 7260 Other computer-related activities  

73 Research and development  78 p Business services  73 Research and development  
7310 Research and experimental development on 

natural sciences and engineering (NSE) 
 7810 p Scientific Research  7310 Research and experimental 

development on natural sciences 
and engineering 

 

7320 Research and experimental development on 
social sciences and humanities (SSH) 

 7810 p Scientific Research  7320 Research and experimental 
development on social sciences 
and humanities 

 

74 Other business activities  78 p Business services  74 Other business activities  
7421 Architectural and engineering activities and 

related technical consultancy 
 7823  Consulting Engineering 

Services 
 7420 Architectural and engineering 

activities and related technical 
consultancy 

 

7422 Technical testing and analysis  7829 p Technical Services n.e.c.  7430 Technical testing and analysis  

S
er

vi
ce

 p
ro

vi
si

on
 

80 Education  84  Education  80 Education  

 
 
 



 

 

 
5151 Wholesale of computers, computer 

peripheral equipment and software 
 4613  Computer Wholesaling  5184 Wholesale of computers, 

computer peripheral equipment 
and software 

 

   4614  Business Machine 
Wholesaling n.e.c. 

 5185 Business Machine and Furniture 
Wholesaling n.e.c. 

 

5152 Wholesale of electronic and 
telecommunications parts and equipment 

 4615  Electrical and Electronic 
Equipment Wholesaling n.e.c. 

 5186 Wholesale of electronic parts and 
equipment n.e.c. 

 

   4612  Professional Equipment 
Wholesaling 

 5187 Professional Equipment 
Wholesaling 

 

52 Retail trade, except of motor vehicles and 
motorcycles; repair of personal and 
household goods 

 52  Personal and Household 
Goods Retailing 

 52 Retail  

5233 Retail sale of household appliances, articles 
and equipment 

 5234  Domestic Appliance Retailing  5245 Retail sale of electrical household 
appliances and radio and 
television goods 

 

5240 Retail sale of second-hand goods in stores  5252 p Antique and Used Good 
Retailing 

 5250 Retail sale of second-hand goods 
in stores 

 

5212 Other retail sale in non-
specialised stores 

 

T
ra

de
 

5251 Retail sale via mail order houses  5210  Department Stores  

5261 Retail sale via mail order houses  

 
• P – stands for partial correspondence with the statistical categories 
• ANZSIC – ISIC correspondence is based on the correspondence reference given by the Australian Bureau of Statistics (www.abs.gov.au) 
• TEÁOR – ISIC correspondence is based on the correspondence references given by the Hungarian Bureau of Statistics (Központi Statisztikai Hivatal, www.ksh.hu) 
• N. e. c. – Not Elsewhere Classified 
 
 



 

 

APPENDIX 2  THE FLOWCHART OF HYPOTHESIS TESTING 
 Legend: 

 
Testing ‘hypothesis x’ and the 
outcome alters the process of 
further testing. 

 Non-test related process 
element 

START 

STOP 

 

Hx 

H1a 
Y 

N 

Y 

H2a 

H3c 

H3b 

H2b 

N 

Y 
H2c 

H4a 

N 

N 

H3a 

Redesign investigation 

N 

H3c 
Y 

N 

H4a Exclude Expansion 
Plans from the model 

Y 

Y 

H4b 

H4a 

Expansion Plans fully 
mediates FLC and does 
not mediate Resources 

Y 

N 

Expansion Plans partially 
mediates FLC and does 
not mediate Resources 

Expansion Plans neither 
mediates Resources nor 

does it mediate FLC 

N 

Y 

Expansion Plans 
partially mediates both 

FLC and Resources 

N 

Expansion Plans partially 
mediates FLC and does 
not mediate Resources 

N 

Expansion Plans fully 
mediates FLC and does 
not mediate Resources 

Y 

H5a 

H5b 

Moderating 
effects are 
significant 

Moderation effects 
cannot be established 

with acceptable 
significance 

Y 

N N 

Expansion 
Plans fully 
mediates 

Resources 
and partially 

mediates FLC 

Y 

N 

Y 

N 

STOP 

STOP 



 

 

APPENDIX 3 
 

DATA COLLECTION MATRIX 
Objective Reference Hypotheses Statistical tests and procedures 

RQ1: Is the life-cycle 
model valid for SMEs 
in the ICT sector? 

McMahon (2001), Hanks et 
al. (1993); Lester et al. 
(2003); Müller (1999); 
Massey et al. (2006); 
O'Farrell and Hitchens 
(1988) 

H1a: Companies can be grouped into life-cycle stages based on the 
measures of the firm life-cycle construct. 
H1b: Firm life-cycle stages follow each other in an established sequence. 
H1c: SMEs (in the ICT sector) typically do not fall into the final stages 
of the firm life-cycle. 
H1d: An additional, idle stage can be identified in the life-cycle of SMEs 
(in the ICT sector). 

o Confirmatory factor analysis (PLS 
modelling technique) 

o Hierarchical and non-hierarchical 
cluster analysis 

RQ2: What factors 
influence SME growth 
in the ICT sector? 

Bjerke (2007); Hanks et al. 
(1993); Lester et al. (2003); 
Massey et al. (2006); 
McMahon (2001); Miller 
and Friesen (1984); Scott 
and Bruce (1987); 
Davidsson et al. (2006) 
Barney (1997, 2001); 
Davidsson et al. (2006); 
Feindt et al. (2002); 
Gottschalk (2007); Wade 
and Hulland (2004); 
Wiklund and Shepherd 
(2003) 

H2a: The indicated firm growth is positively related to the firm life-cycle 
attributes. 
H2b: The indicated firm growth is positively related to the attributes of 
firm resources in the examined period. 
H2c: The indicated firm growth is negatively related to firm profitability 
in the examined period. 
H3a: The expansion plans of the firm in the examined period are 
positively related to the indicated firm growth. 
H3b: The firm life-cycle indicators are significantly related to the 
expansion plans of the firm in the examined period. 
H3c: The attributes of firm resources are significantly related to the 
expansion plans of the firm in the examined period. 
H4a: The effect of the firm life-cycle on firm growth is zero when 
controlling for expansions plans of the firm. 
H4b: The effect of the attributes of firm resources in the examined period 
on firm growth is zero when controlling for expansions plans of the firm. 

o PLS structural equation modelling  
o Bootstrapping 
o t-test 

RQ3: Are the 
discovered factors of 
growth country-
specific? 

Bartelsman et al. (2004) H5a: There is no significant difference between the latent variable scores 
of the constructs between Australia and Hungary. 
H5b: There is no significant difference between the path coefficients of 
the structural model calculated based on the Australian and Hungarian 
sub-populations. 

o ANOVA 
o t-test 
o PLS structural equation modelling  
o Hierarchical and non-hierarchical 

cluster analysis 
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APPENDIX 4 
 

QUESTIONNAIRE DEVELOPMENT 
 

APPENDIX 4.1 
FIRM LIFE-CYCLE MEASURE 

 
“1. Our organization is small, both in size and 
relative to our competitors. 
2. As a firm, we are larger than most of our 
competitors, but not as large as we could be. 
3. We are a widely dispersed organization, with a 
board of directors and shareholders. 
4. The seat of power in our firm is primarily in the 
hands of the founder. 
5. Power in our firm is spread among a group of 
several owner/investors. 
6. Power in our firm is concentrated in our vast 
number of shareholders. 
7. Our firm’s organizational structure could best 
be described as simple. 
8. Our structure is department-based and 
functional, becoming much more formal. 
9. Structure in our firm is divisional or matrix in 
nature, with highly sophisticated control systems. 
10. Our structure is centralized with few control 
systems. 
11. In our organization, we have some 
specialization (accountants and possibly engineers, 
e.g.) and we are becoming somewhat 
differentiated. 
12. Information processing could best be described 
as simple, mostly word-of-mouth. 

13. Information processing is best described as 
monitoring performance and facilitating 
communication between departments. 
14. Information processing is sophisticated and 
necessary for efficient production and earning 
adequate profits. 
15. Information processing is very complex, used 
for coordination of diverse activities to better serve 
markets. 
16. Information processing is not very 
sophisticated, but badly needed. 
17. Decision-making is centralized at the top of the 
organization and considered to be not very 
complex. 
18. Most decisions in our firm are made by a group 
of managers who utilize some systematic analyses, 
but who are still fairly bold. 
19. Most decisions in our firm are made by 
managers, task forces, and project teams who are 
trying to facilitate growth through participation. 
20. Most decisions in our firm are made by a few 
managers who take a conservative, internally 
political approach.”  

(Lester et al. 2003, p. 354.) 

 

APPENDIX 4.2 
GROWTH INTENTIONS MEASURE 

 
“1. Selling to a new market.  
2. Expanding scope of operating activities  
3. Researching new markets.  
4. Adding a new product or service.  
5. Expanding advertising and promotion.  
6. Adding specialized employees.  
7. Expanding distribution channels.  
8. Acquiring new equipment.  
9. Computerizing current operations.  
 

10. Adding operating space.  
11. Seeking professional advice.  
12. Replace present equipment.  
13. Redesigning layout.  
14. Expand current facilities.  
15. Upgrading computer systems.  
16. Seeking additional financing.  
17. Offsite training for employees.  
18. Redesigning operating methods.“  

(Welsch et al. 2003, p. 9)  
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APPENDIX 4.3 
COVER LETTER AND ON-LINE  

QUESTIONNAIRE IN AUSTRALIA 
 

Dear Madam/Sir, 

 

We are contacting you on behalf of Swinburne University of 
Technology to seek your support in regard to a student Ph.D. research 

project. This survey is promoted by the Australian Information Industry 

Association and the Australian Computer Society and we have sought 

their help in distributing this questionnaire to you. Our international 

partner is the Hungarian Association of IT Companies. 

 

The survey is designed to study the growth of small and medium sized enterprises (SMEs) in the 
ICT sector in Australia and Hungary. The survey examines the factors that support SME growth in the 

ICT sector. We hope that, with your help, we can gain greater insights into an important area of business. 

Your cooperation is greatly appreciated and is very important to the completion of the Ph. D. research 

project. 

 

The questionnaire is anonymous, and does not contain items by which you or your company will be 

identified. Your response will be aggregated and will not have any reference to your personal details. We 

estimate that it will take about 30 minutes to complete the questionnaire. It is important that the 
questionnaire is completed by the owner, manager or other key personnel in your company. We 

hope you agree that this project is sufficiently important to warrant this time commitment.  

 

We believe that the findings of this research project will help the progress of theory and practice by 

providing a deeper insight into SME growth in the ICT sector to company owner/managers, business and 

IT students, government policy makers, and the broader academic and public audience. Moreover, the 

outcome will enable us to provide a comparative analysis of SMEs in the ICT sector of Australia and 

Hungary. The results will be accessible through academic publications and the promoting organizations. 

 

Completing and submitting this questionnaire is taken as your informed consent. Informed consent 

means that you understand the project, that you volunteer to participate, that no individuals or companies 

will be identified in reporting the findings of the aggregated data thus ensuring your confidentiality, 

anonymity and privacy. By giving your informed consent, you also agree that the student researcher can 

also retain and use your answers for further comparative research in the future.  

 

We would greatly appreciate if you participated and are looking forward to receiving your response.  

 

Yours sincerely, 

 

Prof. Christopher Selvarajah (principal investigator); T: (3) 9214 8462; E:cselvarajah@swin.edu.au 

Assoc. Prof. Siva Muthaly (associate investigator); T (3) 9214 5885; E: smuthaly@swin.edu.au 

Aron Perenyi (Ph.D. candidate); M: 0405729055; T: (3) 9214 5893; E: aperenyi@swin.edu.au 

 

www.swin.edu.au 

H23, Faculty of Business and Enterprise  

Swinburne University, PO Box 218, Hawthorn, VIC 3122, Australia 

www.swin.edu.au 
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Part 1: Biographical information 

Below we ask a number of questions about you and the firm you own/manage/work for. Please read 
each question and tick the box beside the response which, for you, is correct. If there is an empty box 
beside the question, we would like you to type in the answer or the information in the indicated format. 

 

Firm age 
When was the firm you own/manage/work for founded? __ __ / __ __ __ __ (MM/YYYY) 
When did the firm you own/manage/work for start its operations? __ __ / __ __ __ __ (MM/YYYY) 

Firm location 
Where is the head office of your firm located? __ __ __ __ (Please give 4 digit post code.) 
 

Firm size 

 

 

 
Legal form of the 
firm 
(please tick one) 

 Proprietary company -  
Limited by shares 

 Proprietary company -  
Unlimited with share capital 

 Public company -  
Limited by shares 

 Public company -  
Limited by guarantee 

 Public company -  
Unlimited with share capital 

 Partnership 
 Association 
 Sole proprietor 
 Other, please state 
_________________________ 

Industry 
(please tick all 
applicable) 

 ICT equipment manufacturing 
 ICT equipment wholesale 
 ICT equipment retail 
 Other ICT equipment related 
services (maintenance, repair, 
rental etc.) 

 Telecommunication services 

 Information, data related services  
(processing, storage etc.) 

 ICT consultancy services 
 ICT related research and  
development 

 ICT related education 
 Other, please state 
 _________________ 

Respondent information 

Gender of 
respondent 

                  Male                            Female 

If the person answering this questionnaire is other than the CEO, please state position: 
____________________________ 

 
 
 
 

How many employees does your firm have? 0 1–9 10–19 20–49 50–249 250+ 
Please tick one       

What was the annual turnover in your firm 
in the last financial year  
(in million Australian $)? 

0 0–3.5 3.5–10 10–17 17–83 83+ 

Please tick one       

How much was the balance sheet total in 
your firm at the end of the last financial 
year (in million Australian $) 

0 0–3.5 3.5–10 10–17 17–71 71+ 

Please tick one       
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Part 2: Opinions on firm performance, operation and resources 

In this section of the questionnaire there are different statements about the performance, operation and 
resources of the business you own/manage/work for. We would like you to read each statement 
carefully and indicate how much you agree with the statements. 
 
Each respondent may perceive the situation of a company differently and, for that reason, there are no 
right or wrong responses. What is important is that you give your honest and frank opinion, and this is 
what we ask here. 
 
We would like you to reflect on the statements and respond to each item by ticking a number on the 5-
point scale. The number you tick indicates to what extent you agree with the statement.   
 

(1) strongly disagree (2) disagree (3) neutral / undecided (4) agree and (5) strongly agree 
 
A 5 on the scale indicates that you strongly agree with the statement.  A 1 would indicate that you 
strongly disagree with it. 

 
Please reflect on these statements, what you think the firm you  
own/manage/work for was like, during the last financial year. 

Strongly 
disagree 

Neutral 
Strongly 

agree 

In my opinion, during the last financial year, 1 2 3 4 5 

1. Our organization was small, both in size and relative to our competitors      

2. The seat of power in our firm was primarily in the hands of the founder      

3. Our firm's organizational structure could best be described as simple      

4. Information processing could best be described as simple, mostly word-of-mouth      

5. Decision-making was centralized at the top of the organization and was considered to 
be not very complex 

     

6. As a firm, we were larger than most of our competitors      

7. Power in our firm was spread among a group of several owner/investors      

8. Our structure was department-based, functional and formal      

9. Information processing could be best described as monitoring performance and 
facilitating communication between departments 

     

10. Most decisions in our firm were made by a group of managers who utilize some 
systematic analyses, but who are still fairly bold 

     

11. We were a widely dispersed organization, with a board of directors and shareholders      

12. Power in our firm was concentrated in our vast number of shareholders      

13. Structure in our firm was divisional or matrix in nature, with highly sophisticated 
control systems 

     

14. Information processing was sophisticated and necessary for efficient production and 
earning adequate profits 

     

15. Most decisions in our firm were made by managers, task forces, and project teams who 
were trying to facilitate growth through participation 

     

16. Our structure was centralized with few control systems      

17. Information processing was very complex, used for coordination of diverse activities to 
serve markets better 

     

18. In our organization, we had some specialization (accountants, engineers, etc.) and we 
were becoming somewhat differentiated 

     

19. Most decisions in our firm were made by a few managers who take a conservative, 
internally political approach 

     

20. Information processing was not very sophisticated, but badly needed      

21. As a firm we were not as large as we could be      
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Please reflect on these statements, what you think the firm you own/manage/work for was like 
four years ago, or at its founding. 

Strongly 
disagree 

Neutral 
Strongly 

agree 

In my view, during the financial year four years ago (or at founding), 1 2 3 4 5 

22. Our organization was small, both in size and relative to our competitors      

23. The seat of power in our firm was primarily in the hands of the founder      

24. Our firm's organizational structure could best be described as simple      

25. Information processing could best be described as simple, mostly word-of-mouth      

26. Decision-making was centralized at the top of the organization and was considered to be not 
very complex 

     

27. As a firm, we were larger than most of our competitors      

28. Power in our firm was spread among a group of several owner/investors      

29. Our structure was department-based, functional and formal      

30. Information processing could be best described as monitoring performance and facilitating 
communication between departments 

     

31. Most decisions in our firm were made by a group of managers who utilize some systematic 
analyses, but who are still fairly bold 

     

32. We are a widely dispersed organization, with a board of directors and shareholders      

33. Power in our firm was concentrated in our vast number of shareholders      

34. Structure in our firm was divisional or matrix in nature, with highly sophisticated control 
systems 

     

35. Information processing was sophisticated and necessary for efficient production and earning 
adequate profits 

     

36. Most decisions in our firm were made by managers, task forces, and project teams who were 
trying to facilitate growth through participation 

     

37. Our structure was centralized with few control systems      

38. Information processing was very complex, used for coordination of diverse activities to serve 
markets better 

     

39. In our organization, we had some specialization (accountants and possibly engineers. e.g.) 
and we were becoming somewhat differentiated 

     

40. Most decisions in our firm were made by a few managers who take a conservative, internally 
political approach 

     

41. Information processing was not very sophisticated, but badly needed      

42. As a firm we were not as large as we could be      

 
Please reflect on these statements, how you think the firm you  

own/manage/work for performed, during the last four financial years (or since founding). 
Strongly 
disagree 

Neutral 
Strongly 

agree 

I think, that the profitability of the firm I own/manage/work for 1 2 3 4 5 

43. Was low, both in absolute measures and relative to the competitors      

44. Was higher than most of the competitors      

45. Was not as high as it could be      

46. Was very high both in absolute measures and relative to the competitors      

 
Please reflect on these statements, how you think the firm you  
own/manage/work for performed, in the last financial year. 

Strongly 
disagree 

Neutral / 
undecided 

Strongly 
agree 

In the last financial year, I believe, the number of employees of the firm I 
own/manage/work for (calculated in full time equivalent) grew 

1 2 3 4 5 

47. Slowly in our organization, both in absolute measures and relative to our competitors      

48. Faster than most of our competitors      

49. Not as fast as it could have      

50. Very fast in our firm      
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Please reflect on these statements, how you think the firm you  
own/manage/work for performed, in the last financial year. 

Strongly 
disagree 

Neutral 
Strongly 

agree 

In the last financial year, I believe, the annual turnover grew 1 2 3 4 5 

51. Slowly in our organization, both in absolute measures and relative to our competitors      

52. Faster than most of our competitors      

53. Not as fast as it could have      

54. Very fast in our firm      

 
Please reflect on these statements, how you think the firm you  
own/manage/work for performed, in the last financial year. 

Strongly 
disagree 

Neutral / 
undecided 

Strongly 
agree 

In the last financial year, I believe, the total value of assets grew 1 2 3 4 5 

55. Slowly, both in absolute measures and relative to our competitors      

56. Faster than most of our competitors      

57. Not as fast as it could have      

58. Very fast in our firm      

 
Please reflect on these statements using your experience with the firm you  

own/manage/work for, based on the last four years, or since its founding. 
Strongly 
disagree 

Neutral 
Strongly 

agree 

In my experience of the previous four years (or since founding), the firm I 
own/manage/work for 

1 2 3 4 5 

59. Did not have access to very valuable resources, which enabled it to exploit opportunities or 
neutralize threats 

     

60. Had less access to rare resources, which enabled it to gain short term competitive 
advantages, than its competitors 

     

61. Had access to resources, which were difficult to imitate and thus enabled the firm to gain 
competitive advantages in the long run 

     

62. Only had access to resources, which could be easily substituted by other resources      

63. Had access to combinable resources, which could be utilized together with, or enable the 
combination of other resources 

     

64. Had access to mobile resources, which could be easily traded      

65. Had less access to valuable resources, which enabled it to exploit opportunities or neutralize 
threats, than its competitors 

     

66. Did not have access to very rare resources, so it could not gain short term competitive 
advantages 

     

67. Had no resources, which were difficult to imitate and thus enabled the firm to gain 
competitive advantages in the long run 

     

68. Had less access to resources, which could not be substituted by other resources, than its 
competitors 

     

69. Did not have access to combinable resources, which could be utilized together with, or 
enable the combination of other resources 

     

70. Had less access to mobile resources, which could be easily traded, than its competitors      

71. Had access to valuable resources, which enabled it to exploit opportunities or neutralize 
threats 

     

72. Had access to rare resources that enabled it to gain short term competitive advantages      

73. Had less access to resources, which were difficult to imitate and thus enabled the firm to gain 
competitive advantages in the long run, than its competitors 

     

74. Had resources, which could have not been substituted      

75. Had less access to combinable resources, which could have been utilized together with, or 
enable the combination of other resources, than its competitors 

     

76. Did not have access to mobile resources, which could have been easily traded      
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Part 3: Perceived evidence of growth intentions 

In this section of the questionnaire we mention different activities, that the firm you own/manage/work 
for might have engaged in planning during the previous four year period. We would like you to read 
each of them carefully and indicate how much you agree with the statements. 
 
Each respondent may perceive the operations of a company differently and every business might have 
a different way of operating, so there are no right or wrong responses. What is important is that you 
give your honest and frank opinion, and this is what we ask here. 
 
We would like you to reflect on the statements and respond to each item by ticking a number on the 5-
point scale. The number you tick indicates to what extent you agree with the statement.   
 

(1) strongly disagree (2) disagree (3) neutral / undecided (4) agree and (5) strongly agree 
 
A 5 on the scale indicates that you strongly agree with the statement.  A 1 would indicate that you 
strongly disagree with it. 

 
Please reflect on these statements using your experience with the firm you own/manage/work 

for, based on the last four years, or since its founding. 
Strongly 
disagree 

Neutral 
Strongly 

agree 

During the past four years (or since founding), I believe, that the firm I  
own/manage/work for actively engaged in planning to 

1 2 3 4 5 

77. Add a new product or service to its portfolio      

78. Computerize operations      

79. Sell to a new market      

80. Seek additional financing      

81. Expand distribution channels      

82. Add operating space      

83. Expand advertising and promotion      

84. Train employees off-site      

85. Research new markets      

86. Expand scope of operating activities      

87. Acquire new equipment      

88. Seek professional financial advice      

89. Expand facilities      

90. Redesign work methods      

91. Upgrade computer systems      

92. Redesign office/site layout      

93. Replace equipment      

94. Add specialized employees      

 
 

Thank you! 
 



 

 

APPENDIX 4.4 
EXPERT EVALUATION OF RESEARCH INSTRUMENT 

 
Table 4.4.I: Expert feedback and adjustments to questionnaire 

Expert feedback Action / response 
The survey is quite long and requires a 
significant level of engagement on behalf of 
the respondent. 

The targeted audience is professionals who are engaged in communities (like the AIIA and the ACS) and it can be 
assumed that they are a lot more responsive if the survey is promoted to them by the professional organisations. 
This is meant to enhance the propensity to respond. 

The questions on a particular topic should be 
spread out more evenly across the whole 
questionnaire in order to make partial 
responses more usable and reduce respondent 
fatigue. 

The questions have been re-shuffled within a thematic section in order to reduce survey fatigue. However the 
greater thematic sections were kept to avoid confusing the respondent and to reduce the need for extensive 
instructions required to be given. 

The survey should be administered on-line 
instead of a paper-based form. Internet access 
cannot be a problem for IT companies, and a 
broader availability can be achieved. 

In Australia, due to the broad availability of on-line access to IT professionals, the on-line method was chosen 
(through newsletters of the AIIA and ACS, over 5000 respondents could be reached).  
In Hungary, however, there was no reliable and up-to-date e-mail database available for SME representatives in the 
ICT sector. Thus, the mail/paper based method had to be applied in Hungary. 

There are a higher number of questions than 
absolutely necessary to assess the 
phenomenon. This will reduce the response 
rate. 

The high number of questions was necessary to establish the reliability of the measures. Given the number of 
constructs involved, and their dimensions within the constructs identified, it is a reasonable number. Response-
enhancing techniques will be put in place to ensure the required number of responses is achieved. (These involve 
direct e-mails sent to representatives of ICT businesses identified based publicly available databases.) 

The area of innovation is not represented 
deeply enough, which could be highly relevant 
in the field. There should be more questions 
included in the questionnaires. 

Innovation is not one of the key constructs identified in the model. Even though the topic is of great interest, it is 
addressed as deeply, as suggested by the body of literature reviewed. 

Questions regarding growth do not give room 
for responses regarding decrease in size or 
growth. 

Some double-barrelled questions have been split, and the additional questions allow the respondent to indicate firm 
growth and its changes on the full extent of the scale. 

 



 

 

 
Table 4.4.II: Back-translation Adjustments to the Hungarian Questionnaire 

Question 
number 

Original English Back-translated English Revision 

Profile When was the firm you work for founded? When was the enterprise founded? Marginal difference. No revision needed. 
Profile When did the firm you work for start its operations? When did the enterprise become 

operational? 
Marginal difference. No revision needed. 

8 In my opinion, during the last financial year, 
our structure was department-based, functional and formal 

… the enterprise was segmented 
according to functional areas. Formal 
hierarchy played a crucial role. 

Difference due to terminology and 
grammar. No revision needed. 

12 In my opinion, during the last financial year, 
power in our firm was concentrated in our vast number of shareholders 

… the company was controlled by 
several interested parties. 

Changed to back original version, using 
the term “shareholder”. 

19 In my opinion, during the last financial year, 
most decisions in our firm were made by a few managers who take a 
conservative, internally political approach 

… the majority of corporate 
decisions were made by a few 
conservative leaders. The effect of 
the (internal) politics of the 
workplace was significant. 

Difference due to terminology and 
grammar. No revision needed. 

29 In my view, during the financial year four years ago (or at founding), 
our structure was department-based, functional and formal 

… the enterprise was segmented 
according to functional areas. Formal 
hierarchy played a crucial role. 

Difference due to terminology and 
grammar. No revision needed. 

33 In my view, during the financial year four years ago (or at founding), 
power in our firm was concentrated in our vast number of shareholders 

… the company was controlled by 
several interested parties. 

Changed to back original version, using 
the term “shareholder”. 

43 I think, that the profitability of the firm I own/manage/work for 
was low, both in absolute measures and relative to the competitors 

… low both on the basis of the 
objective financial ratios and 
compared to the competitors. 

The term “objective” rephrased into 
“absolute” 

46 I think, that the profitability of the firm I own/manage/work for 
was very high both in absolute measures and relative to the competitors 

… very high. Changed to back original version. 

60 In my experience of the previous four years (or since founding), the 
firm I own/manage/work for 
had less access to rare resources, which enabled it to gain short term 
competitive advantages, than its competitors 

… our company had access to 
special resources that secured 
competitive advantage, but this 
access was more restricted than that 
of other competitors. 

“short term” included into describing the 
competitive advantages gained. 

64 In my experience of the previous four years (or since founding), the 
firm I own/manage/work for 
had access to mobile resources, which could be easily traded 

… the company was provided with 
easily rearrangeable resources. 

Difference due to terminology and 
grammar. No revision needed. 

 



 

 

 
Question 
number 

Original English Back translated English Revision 

67 In my experience of the previous four years (or since founding), 
the firm I own/manage/work for 
had no resources, which were difficult to imitate and thus enabled 
the firm to gain competitive advantages in the long run 

… unique resources providing 
sustainable competitive 
advantage were not available to 
the company. 

“long term” was included into describing the 
competitive advantages. 

72 In my experience of the previous four years (or since founding), 
the firm I own/manage/work for 
had access to rare resources that enabled it to gain short term 
competitive advantages 

… [the company] was well 
provided with special resources 
that secured a competitive 
advantage. 

“short term” included into describing the 
competitive advantages gained. 

77 During the past four years (or since founding), I believe, that the 
firm you own/manage/work for actively engaged in 
planning to add a new product or service to its portfolio 

… introduce[ing] a new product 
or service. 

Difference due to terminology and grammar. No 
revision needed. 

80 During the past four years (or since founding), I believe, that the 
firm you own/manage/work for actively engaged in 
planning to seek additional financing 

… introduce[ing] new capital. Changed to back original version. 

88 During the past four years (or since founding), I believe, that the 
firm you own/manage/work for actively engaged in 
planning to seek professional financial advice 

… employ[ing] a financial 
consultant. 

Difference due to terminology and grammar. 
Hungarian version reworded using the term 
“financial advice” 

89 During the past four years (or since founding), I believe, that the 
firm you own/manage/work for actively engaged in 
planning to expand facilities 

… expand[ing] the existing 
infrastructure. 

Difference due to terminology and grammar. 
Hungarian version reworded using the term a 
broader term for productive and office facilities. 

92 During the past four years (or since founding), I believe, that the 
firm you own/manage/work for actively engaged in 
planning to redesign office/site layout 

… redesign[ing]/ reorganise[ing] 
the location of its infrastructure. 

Difference due to terminology and grammar. 
Hungarian version reworded using the term a 
broader term for productive and office facilities. 
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APPENDIX 4.5 
THE HUNGARIAN QUESTIONNAIRE 

 
Kérdőív 

 
Kutató: Perényi Áron 

 
Kutatási téma: A kis és középvállalkozások növekedése az információ és  

kommunikációs technológiai szektorban  
Magyarország és Ausztrália összehasonlító elemzése 

 

1. rész: Cég alap adatok 

Az alábbi kérdések cége alap adataira vonatkoznak (melynek Ön tulajdonosa, vezetője vagy 
alkalmazottja). Kérjük, olvassa el figyelmesen a kérdéseket, és jelölje meg válaszát ( ×××), illetve töltse 
ki a rendelkezésre bocsátott mezőket értelemszerűen. 

 

Vállalat kora 
Mikor alapították a vállalatot?  __ __ __ __ / __ __ (ÉÉÉÉ/HH) 
Mikor kezdte meg a vállalat működését?  __ __ __ __ / __ __ (ÉÉÉÉ/HH) 
 

Elhelyezkedés 
Hol van a vállalat székhelye? __ __ __ __ (Kérjük, adja meg a 4 jegyű postai irányító számot.) 
 

A cég mérete 

 

 

 
Milyen jogi 
formában 
működik jelenleg 
a cég? 
(Kérjük, jelöljön 
meg egy választ.) 

 Részvénytársaság  

 Korlátolt felelősségű társaság 

 Betéti társaság 

 Közkereseti Társaság 
 

 Egyesület 

 Egyéni vállalkozó 

 Egyéb: 
____________________________ 

Mely 
ágazat(ok)ban 
működik a cég? 

(Kérjük, jelölje 
meg az összes 
érintett ágazatot.) 

 Informatikai berendezés gyártás és összeszerelés 

 Informatikai berendezés nagykereskedelme 

 Informatikai berendezés kiskereskedelme 

 Informatikai berendezésekkel kapcsolatos egyéb 
szolgáltatások (karbantartás, javítás, kölcsönzés, stb.) 

 Telekommunikációs szolgáltatások 
 

 Információ és adatszolgáltatás 
(adatfeldolgozás, tárolás, stb.) 

 Informatikai szaktanácsadás 

 Informatikai kutatás-fejlesztés 

 Informatikával kapcsolatos oktatás 

 Egyéb piacok: _________________ 

Válaszadó neme                                       Férfi                                           Nő 

Amennyiben a kérdőív kitöltője nem a cég vezetője, milyen pozíciót tölt be a cégnél?  

____________________________ 

 

Hány fő dolgozik a cégnél (főállású munkahelyekben számolva)? 0 1-9 10-19 20-49 50-249 250+ 
Kérjük, jelöljön meg egy választ.       

Mekkora volt a cég éves nettó árbevétele az elmúlt évben (milliárd 
Forint)? 

0 0 – 0,5 0,5–1,5 1,5–2,5 2,5 – 12,5 12,5+ 

Kérjük, jelöljön meg egy választ.       

Mekkora volt a cég mérleg főösszege az elmúlt évben (milliárd 
Forint)? 

0 0 – 0,5 0,5–1,5 1,5–2,5 2,5–10,75 10,75+ 

Kérjük, jelöljön meg egy választ.       
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2. rész: A vállalat teljesítményéről, működéséről és erőforrásairól alkotott kép 

A kérdőív ezen szakaszában a cég (melynek Ön tulajdonosa, vezetője vagy alkalmazottja) 
teljesítményéről, működési paramétereiről és erőforrásairól olvashat állításokat. Kérjük, olvassa el 
ezeket figyelmesen és jelölje meg ( ×××), milyen mértékben ért velük egyet.  
 
Mindenki eltérően értékelheti cége helyzetét, és épp ezért nincs helyes vagy helytelen válasz az alábbi 
kérdésekre. Kérjük, ossza meg ezért velünk őszintén véleményét az alábbi dolgokról. Minden állítást 
egy 5 pontos skálán értékelhet. A skála azt fejezi ki, Ön mennyire ért egyet az értékelendő állításokkal.  

(1) Egyáltalán nem értek egyet          (2) Nem értek egyet  
(3) Határozatlan vagyok        (4) Egyet értek          és (5) Teljesen egyet értek 

 
Tehát akkor válassza az (5)-öst, ha teljesen egyet ért az állítással, az (1)-est ha egyáltalán nem ért 
vele egyet. 

 

Kérjük, értékelje az alábbi állításokat cégéről (melynek Ön tulajdonosa, vezetője vagy 
alkalmazottja volt), az elmúlt (utolsó lezárt) üzleti év alapján. 

Egyáltalán 
nem értek 

egyet 

Határozatlan 
vagyok 

Teljesen 
egyetértek 

Az elmúlt (utolsó lezárt) üzleti évben… 1 2 3 4 5 

1. cégünk kicsi volt, mind abszolút mércével mérve, mind pedig a versenytársainkhoz 
képest. 

     

2. a vállalat alapítója volt fő döntési pozícióban cégünknél.      

3. cégünk szervezeti struktúrája egyszerűnek volt mondható.      

4. a hírek leginkább szájról-szájra terjedtek cégünknél.      

5. cégünknél a döntéshozatal központosított volt, a hierarchia csúcsán történt, és nem volt 
különösebben bonyolultnak tekinthető folyamat. 

     

6. a cég mérete felülmúlta a legtöbb versenytársét.      

7. több tulajdonos vagy befektető között oszlott meg a hatalom gyakorlása cégünknél.      

8. a szervezet funkcionális területek szerint volt felosztva. A formális hierarchia fontos 
szerepet játszott. 

     

9. cégünk információs rendszere leginkább a teljesítménymérésben és a szervezeti 
egységek közötti kommunikáció levezénylésében látott el szerepet. 

     

10. a legtöbb döntést egy vezetői csoport hozta, módszeres elemzés többé-kevésbé 
megalapozott eredményei alapján. 

     

11. cégünk kiterjedt vállalat volt, igazgatósággal és részvényesekkel.      

12. a vállalat nagyon sok érdekelt fél irányítása alatt állt.      

13. a szervezet divizionális vagy mátrix struktúra szerint épült fel. Fejlett tervezési és 
ellenőrzési rendszerek működtek a cégnél. 

     

14. cégünk fejlett információs rendszerrel rendelkezett, mely elengedhetetlen volt a 
működési hatékonyság és a megfelelő jövedelmezőség eléréséhez. 

     

15. a legtöbb döntést cégünknél a menedzserek csoportosan hozták. Több döntéshozó 
bevonásával próbálták a vállalat növekedését serkenteni. 

     

16. a cég erősen központosított volt, néhány tervező és ellenőrző folyamattal.      

17. a cég összetett információs rendszerrel rendelkezett, mely a sokrétű üzleti folyamatok 
összehangolásával biztosította az ügyfelek színvonalas kiszolgálását. 

     

18. vállalaton belül megfigyelhető volt némi specializáció (pl. pénzügy, műszakiak) és némi 
munkamegosztás is kialakulóban volt. 

     

19. a vállalati döntések többségét néhány, konzervatív hozzáállású vezető hozta. A 
munkahelyi (belső) politika hatása jelentős volt. 

     

20. a vállalat információs rendszerei nem voltak különösebben fejlettek, de nagy szükség 
volt (lett volna) rájuk. 

     

21. cégünknek lehetősége lett volna további növekedésre.      
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Kérjük, értékelje az alábbi állításokat cégéről (melynek Ön tulajdonosa, 
vezetője vagy alkalmazottja volt), a vállalat négy évvel ezelőtti (vagy 
amennyiben a cég ennél fiatalabb, alapításkori) állapota szerint.  

Egyáltalán nem 
értek egyet 

Határozatlan 
vagyok 

Teljesen 
egyetértek 

Négy évvel ezelőtt (vagy alapításkor) … 1 2 3 4 5 

22. cégünk kicsi volt, mind abszolút mércével mérve, mind pedig a versenytársainkhoz 
képest. 

     

23. a vállalat alapítója volt fő döntési pozícióban cégünknél.      

24. cégünk szervezeti struktúrája egyszerűnek volt mondható.      

25. a hírek leginkább szájról-szájra terjedtek cégünknél.      

26. cégünknél a döntéshozatal központosított volt, a hierarchia csúcsán történt, és nem volt 
különösebben bonyolultnak tekinthető folyamat. 

     

27. a cég mérete ugyan felülmúlta a legtöbb versenytársat.      

28. több tulajdonos vagy befektető között oszlott meg a hatalom gyakorlása cégünknél.      

29. a szervezet funkcionális területek szerint volt felosztva. A formális hierarchia fontos 
szerepet játszott. 

     

30. cégünk információs rendszere leginkább a teljesítménymérésben és a szervezeti 
egységek közötti kommunikáció levezénylésében látott el szerepet. 

     

31. a legtöbb döntést egy vezetői csoport hozta, módszeres elemzés többé-kevésbé 
megalapozott eredményei alapján. 

     

32. cégünk kiterjedt vállalat volt, igazgatósággal és részvényesekkel.      

33. a vállalat nagyon sok érdekelt fél irányítása alatt állt.      

34. a szervezet divizionális vagy mátrix struktúra szerint épült fel. Fejlett tervezési és 
ellenőrzési rendszerek működtek a cégnél. 

     

35. cégünk fejlett információs rendszerrel rendelkezett, mely elengedhetetlen volt a 
működési hatékonyság és a megfelelő jövedelmezőség eléréséhez. 

     

36. a legtöbb döntést cégünknél a menedzserek csoportosan hozták. Több döntéshozó 
bevonásával próbálták a vállalat növekedését serkenteni. 

     

37. a cég erősen központosított volt, néhány tervező és ellenőrző folyamattal.      

38. a cég összetett információs rendszerrel rendelkezett, mely a sokrétű üzleti folyamatok 
összehangolásával biztosította az ügyfelek színvonalas kiszolgálását. 

     

39. vállalaton belül megfigyelhető volt némi specializáció (pl. pénzügy, műszakiak) és 
némi munkamegosztás is kialakulóban volt. 

     

40. a vállalati döntések többségét néhány, konzervatív hozzáállású vezető hozta. A 
munkahelyi (belső) politika hatása jelentős volt. 

     

41. a vállalat információs rendszerei nem voltak különösebben fejlettek, de nagy szükség 
volt (lett volna) rájuk. 

     

42. cégünknek lehetősége lett volna további növekedésre.      
 

Kérjük, értékelje az alábbi állításokat cégéről (melynek Ön tulajdonosa, vezetője 
vagy alkalmazottja volt), az elmúlt négy üzleti év alapján (vagy amennyiben a cég 

ennél fiatalabb, alapítása óta eltelt). 

Egyáltalán  
nem értek  

egyet 

Határozatlan 
vagyok 

Teljesen 
egyetértek 

A vállalat jövedelmezőségi rátája az elmúlt négy üzleti év átlagában  
(vagy alapítása óta)… 

1 2 3 4 5 

43. alacsony volt mind az objektív mutatók alapján, mind pedig a versenytársakhoz 
mérten. 

     

44. magasabb volt a versenytársakénál.      

45. nem érte el a potenciális értéket.      

46. nagyon magas volt.      
 

Kérjük, értékelje az alábbi állításokat cégéről (melynek Ön tulajdonosa, vezetője vagy 
alkalmazottja volt), az elmúlt (utolsó lezárt) üzleti év alapján. 

Egyáltalán  
nem értek  

egyet 

Határozatlan  
vagyok 

Teljesen 
egyetértek 

Az alkalmazotti létszám (azaz a főállású munkahelyek számának) növekedési üteme 
az elmúlt (utolsó lezárt) üzleti évben cégünknél… 

1 2 3 4 5 

47. lassú volt mind abszolút mértékben, mind pedig a versenytársakhoz mérten.      

48. gyorsabban volt a versenytársakénál.      

49. növekedhetett volna gyorsabban is a lehetőségekhez mérten.      

50. nagyon gyors volt.      
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Kérjük, értékelje az alábbi állításokat cégéről (melynek Ön tulajdonosa, vezetője vagy 
alkalmazottja volt), az elmúlt (utolsó lezárt) üzleti év alapján. 

Egyáltalán 
nem értek 

egyet 

Határozatlan 
vagyok 

Teljesen 
egyetértek 

A cég éves nettó árbevétele az elmúlt (utolsó lezárt) üzleti évben… 1 2 3 4 5 

51. lassan nőtt mind abszolút mértékben, mind pedig a versenytársakhoz mérten.      

52. gyorsabban nőtt a versenytársakénál.      

53. növekedhetett volna gyorsabban is a lehetőségekhez mérten.      

54. nagyon gyorsan növekedett.      

 

Kérjük, értékelje az alábbi állításokat cégéről (melynek Ön tulajdonosa, vezetője vagy 
alkalmazottja volt), az elmúlt (utolsó lezárt) üzleti év alapján. 

Egyáltalán 
nem értek 

egyet 

Határozatlan 
vagyok 

Teljesen 
egyetértek 

Az elmúlt (utolsó lezárt) üzleti évben vállalat mérleg főösszegének növekedése… 1 2 3 4 5 

55. lassú volt mind abszolút mértékben, mind pedig a versenytársakhoz mérten.      

56. gyorsabban volt a versenytársakénál, de még gyorsabb is lehetett volna.      

57. nem érte el a potenciális értéket.      

58. nagyon gyors volt.      

 
Kérjük, értékelje az alábbi állításokat cégéről (melynek Ön tulajdonosa, vezetője vagy 

alkalmazottja volt), a vállalat elmúlt négy éves (vagy amennyiben a cég ennél 
fiatalabb, alapítása óta eltelt) teljesítménye szerint. 

Egyáltalán 
nem értek 

egyet 

Határozatlan 
vagyok 

Teljesen 
egyetértek 

Az elmúlt négy évben (vagy az alapítás óta)… 1 2 3 4 5 

59. olyan erőforrások, melyek lehetőségek kiaknázására illetve veszélyek elhárítására adtak 
lehetőséget nem álltak a cég rendelkezésére. 

     

60. cégünk kevésbé fért hozzá versenyelőnyt biztosító erőforrásokhoz, mint a 
versenytársak. 

     

61. a vállalat jól el volt látva fenntartható versenyelőnyt biztosító, nem utánozható 
erőforrásokkal. 

     

62. csak könnyen helyettesíthető erőforrások álltak a cég rendelkezésére.      

63. a vállalat el volt látva olyan erőforrásokkal, melyek más erőforrásokkal kombinálhatók, 
vagy más erőforrások közös alkalmazását tették lehetővé. 

     

64. a vállalat el volt látva könnyen átcsoportosítható erőforrásokkal.      

65. cégünk kevésbé fért hozzá olyan erőforrásokhoz, melyek lehetőségek kiaknázására 
illetve veszélyek elhárítására adtak lehetőséget, mint a versenytársak. 

     

66. rövidtávon versenyelőnyt biztosító, ritka erőforrások nem álltak a cég rendelkezésére.      

67. fenntartható versenyelőnyt biztosító, nem utánozható erőforrások nem álltak a cég 
rendelkezésére. 

     

68. cégünk kevésbé fért hozzá könnyen nem helyettesíthető erőforrásokhoz, mint a 
versenytársak. 

     

69. cégünk nem fért hozzá olyan erőforrásokhoz, melyek más erőforrásokkal 
kombinálhatók, vagy más erőforrások közös alkalmazását tették lehetővé. 

     

70. cégünk kevésbé fért hozzá átcsoportosítható erőforrásokhoz, mint a versenytársak.      

71. a vállalat jól el volt látva olyan erőforrásokkal, melyek lehetőségek kiaknázására illetve 
veszélyek elhárítására adtak lehetőséget. 

     

72. a vállalat jól el volt látva versenyelőnyt biztosító, ritka erőforrásokkal.      

73. cégünk kevésbé fért hozzá fenntartható versenyelőnyt biztosító, nehezen utánozható 
erőforrásokhoz, mint a versenytársak. 

     

74. a vállalat olyan erőforrásokkal volt ellátva, melyeket nem lehetett helyettesíteni.      

75. cégünk kevésbé fért hozzá olyan erőforrásokhoz, melyek más erőforrásokkal 
kombinálhatók, vagy más erőforrások közös alkalmazását tették lehetővé, mint a 
versenytársak. 

     

76. könnyen átcsoportosítható erőforrások nem álltak a cég rendelkezésére.      
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3. rész: A vállalat növekedési szándékairól alkotott kép 

Ebben a részében a felmérésnek a cég (melynek Ön tulajdonosa, vezetője vagy alkalmazottja) által 
végzett tervezési tevékenységről olvashat állításokat. Kérjük, olvassa el ezeket figyelmesen és jelölje 
meg ( ×××), milyen mértékben ért velük egyet.  
 
Mindenki eltérően értékelheti cége helyzetét, és épp ezért nincs helyes vagy helytelen válasz az 
alábbi kérdésekre. Kérjük, ossza meg ezért velünk őszintén véleményét az alábbi dolgokról.  
 
Minden állítást egy 5 pontos skálán értékelhet. A skála azt fejezi ki, Ön mennyire ért egyet az 
értékelendő állításokkal.  
 

(1) Egyáltalán nem értek egyet          (2) Nem értek egyet  
(3) Határozatlan vagyok        (4) Egyet értek          és (5) Teljesen egyet értek 

 
Tehát akkor válassza az (5)-öst, ha teljesen egyet ért az állítással, az (1)-est ha egyáltalán nem ért 
vele egyet. 

 
Kérjük, értékelje az alábbi állításokat cégéről (melynek Ön tulajdonosa, vezetője vagy 

alkalmazottja volt), a vállalat elmúlt négy éves (vagy amennyiben a cég ennél 
fiatalabb, alapítása óta végzett) tevékenysége alapján. 

Egyáltalán 
nem értek 

egyet 

Határozatlan 
vagyok 

Teljesen 
egyetértek 

Az elmúlt négy évben (vagy alapítása óta) a cég tervezte…  1 2 3 4 5 

77. új termék vagy szolgáltatás bevezetését.      

78. üzleti folyamatok informatikai alapra helyezését.      

79. a belépést új piacra.      

80. új tőke bevonását.      

81. új értékesítési csatornák alkalmazását.      

82. az irodahelység(ek) bővítését.      

83. reklám vagy egyéb értékesítés ösztönzés alkalmazását.      

84. az alkalmazottak külső továbbképzését.      

85. piackutatás végzését új piacokon.      

86. tevékenységi köre kiterjesztését.      

87. új eszköz(ök) beszerzését.      

88. pénzügyi szaktanácsadó megbízását.      

89. a meglévő infrastruktúra bővítését.      

90. a munkafolyamatok áttervezését/szervezését.      

91. meglévő informatikai rendszereinek korszerűsítését.      

92. infrastruktúrája elhelyezkedésének áttervezését/szervezését.      

93. meglévő eszközeinek cseréjét.      

94. speciális szaktudású alkalmazottak felvételét.      

 
Köszönjük fáradozását! 
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APPENDIX 5 
 

RESEARCH PROJECT DOCUMENTATION 
 

APPENDIX 5.1 
SWINBURNE RESEARCH ETHICS APPROVAL 
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APPENDIX 5.2 
RESEARCH ETHICS IN HUNGARY 

 
According to the Quality Assurance regulations of the Doctoral School of Economic and 
Management Sciences, Faculty of Economic and Social Sciences, Budapest University of 
Technology and Economics (BUTE 2007), research students need to follow the position 
communicated by the Science Ethical Committee of the Hungarian Academy of Sciences. 
Ruling 2/2005. (XII. 12.) of the Science Ethics Committee of the Hungarian Academy of 
Sciences (HAS 2005) states that ethical research should follow the guidelines of the European 
Charter for Researchers (EC 2005). Good practice in research is defined as follows: 
 

“Researchers should at all times adopt safe working practices, in line with national 
legislation, including taking the necessary precautions for health and safety and for 
recovery from information technology disasters, e.g. by preparing proper back-up 
strategies. They should also be familiar with the current national legal 
requirements regarding data protection and confidentiality protection 
requirements, and undertake the necessary steps to fulfil them at all times.” (EC 
2005, p. 13)  
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The freedom of research is given a particular emphasis: 
 

“Researchers should focus their research for the good of mankind and for 
expanding the frontiers of scientific knowledge, while enjoying the freedom of 
thought and expression, and the freedom to identify methods by which problems are 
solved, according to recognised ethical principles and practices.” (EC 2005, p. 11)  

 
The ethical principles of research are described in relation to industry practice: 
 

“Researchers should adhere to the recognised ethical practices and fundamental 
ethical principles appropriate to their discipline(s) as well as to ethical standards 
as documented in the different national, sectoral or institutional Codes of Ethics.” 
(EC 2005, p. 11)  

 
For particular industry practices on conducting a survey-based research, the recommendations 
of the Hungarian Marketing Association were examined. The Ethical Codex of the Hungarian 
Marketing Association states the general principles of ethical conduct (HMA 1993). Below are 
the articles of the Codex relevant to conducting research: 

“Article 19: The researcher must not distort data, or present secondary data as 
primary.  
Article 22: Minors may only be included in research with the authorization of the 
legal guardian. 
Article 23: Measures should be taken to avoid reasonably possible negative impacts 
on the respondent as a result of participation. Respondents should not be bothered 
with repeated requests of participation. 
Article 24: The subjects should usually be notified before data is collected about 
them, and their consent usually needs to be acquired. 
Article 27: A research report must contain: 
• Author, employer of the author, purpose of the research and identity of all 

researchers providing a major contribution. 
• Description of the sample (size, geographical, etc.  distribution, layers), 

sampling method, reliability. 
• Methods of data collection, process documentation (personnel, recruitment, 

timeframe, other resources). 
• Presenting the results in a factual, realistic manner, with accurate figures, and 

statistical details, including questionnaires and other related documents. 
Article 28: The Ethics Committee of the Hungarian Marketing Association 
supervises the application of the Ethical Codex.” (HMA 1993)  

 
As shown in the summary above, further authorisation under Hungarian law was not required 
from any supervising body to conduct the data collection for this research project.  
 
It should be noted that highly restrictive regulations have been implemented in the framework 
of legal regulations regarding direct marketing (A gazdasági reklámtevékenység alapveto 
feltételeirol és egyes korlátairól  2008). The new regulation restricted the use of pre-purchased 
mail address lists from the 31st May 2009. Moreover, from 1st September 2008, the new 
regulations have placed very heavy restrictions on electronic direct mailing in Hungary. 
However, as the survey was designed to be conducted via regular mail, before the 31st May 
2009, these restrictions have not impacted upon the legal aspect of the feasibility of the survey. 
 
Anonymity of the respondents and handling of private data is regulated by the Hungarian 
Privacy Act (A személyes adatok védelméről és a közérdekű adatok nyilvánosságáról szóló 
1992. évi LXIII. törvény módosításáról 2003). It prescribes full anonymity of the respondents, 
unless written consent is given otherwise. 
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APPENDIX 5.3 
MODIFIED ETHICS PROTOCOL APPROVAL 
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APPENDIX 5.4 
ETHICS STATEMENT 

 
All conditions pertaining the ethics clearance were properly met and the appropriate 

(annual, final) reports have been submitted to Swinburne Research. 

 

 

__________________ 

Áron Perényi 

 

Melbourne, Australia 

11 August 2010 

 



Appendices 

335 

 

APPENDIX 6 
 

DATA ANALYSIS TABLES 
 

APPENDIX 6.1 
DESCRIPTIVE STATISTICS 

 
Table 6.1.I: Descriptive statistics of firm growth for Australian respondents 

Australia (N=141) Percentiles 
Variables (growth) Mean 

Std. 
dev. 25% 50%* 75% 

Slow employment growth** 2.77 1.181 2 3 4 

Employment growth faster than competition 2.96 1.133 2 3 4 

Employment growth below potential** 3.12 1.131 2 3 4 

Very fast employment growth 2.13 1.194 1 2 3 

Slow turnover growth** 2.84 1.193 2 3 4 

Turnover growth faster than competition 3.07 1.067 2 3 4 

Turnover growth below potential** 3.72 0.913 3 4 4 

Very fast turnover growth 2.41 1.26 1 2 3.5 

Slow asset growth** 3.04 1.095 2 3 4 

Asset growth faster than competition 2.98 1.003 2 3 4 

Asset growth below potential** 3.6 0.918 3 4 4 

Very fast asset growth 2.38 1.156 1 2 3 
* Median, ** Reversed 

 
Table 6.1.II: Descriptive statistics of firm growth for Hungarian respondents 

Hungary (N=131) Percentiles 
Variables (growth) Mean 

Std. 
dev. 25% 50%* 75% 

Slow employment growth** 3.36 1.489 2 4 5 
Employment growth faster than competition 2.24 1.131 1 2 3 
Employment growth below potential** 2.42 1.17 1 2 3 
Very fast employment growth 1.61 1.085 1 1 2 
Slow turnover growth** 2.95 1.405 2 3 4 
Turnover growth faster than competition 2.56 1.145 1 3 3 
Turnover growth below potential** 2.81 1.21 2 3 4 
Very fast turnover growth 1.8 1.098 1 1 2 
Slow asset growth** 3.11 1.273 2 3 4 
Asset growth faster than competition 2.52 1.025 1 3 3 
Asset growth below potential** 2.76 1.169 2 3 4 
Very fast asset growth 1.64 0.895 1 1 2 

* Median, ** Reversed 
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Table 6.1.III: Descriptive statistics of firm growth for all respondents 

All responses (N=272) Percentiles 
Variables (growth) Mean 

Std. 
dev. 25% 50%* 75% 

Slow employment growth** 3.05 1.368 2 3 4 
Employment growth faster than competition 2.61 1.185 1.25 3 3 
Employment growth below potential** 2.78 1.200 2 3 4 
Very fast employment growth 1.88 1.170 1 1 2 
Slow turnover growth** 2.89 1.298 2 3 4 
Turnover growth faster than competition 2.82 1.132 2 3 4 
Turnover growth below potential** 3.28 1.157 2 4 4 
Very fast turnover growth 2.12 1.221 1 2 3 
Slow asset growth** 3.07 1.182 2 3 4 
Asset growth faster than competition 2.76 1.038 2 3 3 
Asset growth below potential** 3.19 1.124 2 3 4 
Very fast asset growth 2.02 1.100 1 2 3 

* Median, ** Reversed 

 
Table 6.1.IV: Descriptive statistics of the Current dimension of the firm life-cycle for Australian 
respondents 

Australia (N=141) Percentiles 
Variables (current firm life-cycle) Mean 

Std. 
dev. 25% 50%* 75% 

Organisation size (small) 3.32 1.343 2 4 4 

Power with founder 3.38 1.5 2 4 5 

Simple organisational structure 3.81 1.218 3 4 5 

Simple, word-of-mouth information systems 2.38 1.186 2 2 3 

Centralised and simple decision making 3.22 1.337 2 3 4 

Organisation size (larger than competitors) 2.45 1.204 1.5 2 3 

Power widely spread 2.97 1.439 2 3 4 

Functional, formal structure 3.11 1.321 2 4 4 

Information systems monitor and facilitate 3.03 1.152 2 3 4 

Decisions made by small group 3.41 1.122 3 4 4 

Widely dispersed organisation 2.27 1.507 1 2 4 

Power with many shareholders 1.39 0.684 1 1 2 

Sophisticated organisational structure 2.18 1.197 1 2 3 

Sophisticated information systems for profit making 2.92 1.277 2 3 4 

Team orientated decision making 3.24 1.207 2 3 4 

Centralised organisational structure 2.99 1.195 2 3 4 

Complex information system (coordination, servicing) 2.5 1.217 2 2 4 

Specialised organisational roles 3.3 1.194 3 4 4 

Centralised, political decision making 2.25 1.184 1 2 3 

Simple but badly needed information systems 2.33 1.132 1 2 3 

Organisation size (not as large as potentially) 3.76 0.992 3 4 4 
* Median 
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Table 6.1.V: Descriptive statistics of the Current dimension of the firm life-cycle for Hungarian 
respondents 

Hungary (N=131) Percentiles 
Variables (current firm life-cycle) Mean 

Std. 
dev. 25% 50%* 75% 

Organisation size (small) 3.02 1.449 2 3 4 

Power with founder 4.41 1.136 4 5 5 

Simple organisational structure 4.54 0.897 4 5 5 

Simple, word-of-mouth information systems 2.73 1.393 2 2 4 

Centralised and simple decision making 4.05 1.198 4 4 5 

Organisation size (larger than competitors) 1.94 1.149 1 2 3 

Power widely spread 2.63 1.711 1 2 4 

Functional, formal structure 2.87 1.378 2 3 4 

Information systems monitor and facilitate 2.6 1.276 1 2 4 

Decisions made by small group 3.52 1.405 2 4 5 

Widely dispersed organisation 1.16 0.524 1 1 1 

Power with many shareholders 1.21 0.629 1 1 1 

Sophisticated organisational structure 2.05 1.261 1 2 3 

Sophisticated information systems for profit making 3.27 1.288 2 3 4 

Team orientated decision making 2.63 1.474 1 3 4 

Centralised organisational structure 3.4 1.334 2 4 5 

Complex information system (coordination, servicing) 2.95 1.324 2 3 4 

Specialised organisational roles 3.68 1.273 3 4 5 

Centralised, political decision making 2.11 1.236 1 2 3 

Simple but badly needed information systems 2.18 1.3 1 2 3 

Organisation size (not as large as potentially) 2.89 1.211 2 3 4 
* Median 

 
Table 6.1.VI: Descriptive statistics of the Current dimension of the firm life-cycle for all 
respondents 

All responses (N=272) Percentiles 
Variables (current firm life-cycle) Mean 

Std. 
dev. 25% 50%* 75% 

Organisation size (small) 3.18 1.400 2 3 4 

Power with founder 3.88 1.432 3 5 5 

Simple organisational structure 4.16 1.135 4 5 5 

Simple, word-of-mouth information systems 2.54 1.299 2 2 4 

Centralised and simple decision making 3.62 1.336 2 4 5 

Organisation size (larger than competitors) 2.21 1.203 1 2 3 

Power widely spread 2.81 1.583 1 3 4 

Functional, formal structure 3.00 1.352 2 3 4 

Information systems monitor and facilitate 2.82 1.230 2 3 4 

Decisions made by small group 3.46 1.265 3 4 4 

Widely dispersed organisation 1.74 1.270 1 1 2 

Power with many shareholders 1.30 0.663 1 1 1 

Sophisticated organisational structure 2.12 1.227 1 2 3 

Sophisticated information systems for profit making 3.09 1.291 2 3 4 

Team orientated decision making 2.95 1.374 2 3 4 

Centralised organisational structure 3.18 1.278 2 3 4 

Complex information system (coordination, servicing) 2.72 1.287 2 3 4 

Specialised organisational roles 3.48 1.245 3 4 4 

Centralised, political decision making 2.18 1.209 1 2 3 

Simple but badly needed information systems 2.26 1.216 1 2 3 

Organisation size (not as large as potentially) 3.34 1.183 3 4 4 
* Median 
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Table 6.1.VII: Descriptive statistics of Initial dimension of the firm life-cycle for Australian 
respondents 

Australia (N=141) Percentiles 
Variables (Initial firm life-cycle) Mean 

Std. 
dev. 25% 50%* 75% 

Organisation size (small) 3.94 1.176 3 4 5 

Power with founder 3.88 1.349 3 4 5 

Simple organisational structure 4.13 1.075 4 4 5 

Simple, word-of-mouth information systems 3.4 1.315 2 4 5 

Centralised and simple decision making 3.94 1.123 3 4 5 

Organisation size (larger than competitors) 2.06 1.164 1 2 3 

Power widely spread 2.95 1.494 1 3 4 

Functional, formal structure 2.37 1.267 1 2 4 

Information systems monitor and facilitate 2.63 1.204 2 2 4 

Decisions made by small group 2.98 1.29 2 3 4 

Widely dispersed organisation 1.9 1.244 1 1 2 

Power with many shareholders 1.5 0.907 1 1 2 

Sophisticated organisational structure 1.95 1.117 1 2 2.5 

Sophisticated information systems for profit making 2.45 1.284 1 2 4 

Team orientated decision making 2.77 1.302 2 3 4 

Centralised organisational structure 3.42 1.283 2 4 4 

Complex information system (coordination, servicing) 2.25 1.19 1 2 3 

Specialised organisational roles 2.76 1.253 2 3 4 

Centralised, political decision making 2.44 1.295 1 2 4 

Simple but badly needed information systems 2.84 1.294 2 3 4 

Organisation size (not as large as potentially) 4 1.049 4 4 5 
* Median 

 
Table 6.1.VIII: Descriptive statistics of Initial dimension of the firm life-cycle for Hungarian 
respondents 

Hungary (N=131) Percentiles 
Variables (Initial firm life-cycle) Mean 

Std. 
dev. 25% 50%* 75% 

Organisation size (small) 3.42 1.436 2 4 5 

Power with founder 4.47 1.076 4 5 5 

Simple organisational structure 4.62 0.65 4 5 5 

Simple, word-of-mouth information systems 3.34 1.481 2 4 5 

Centralised and simple decision making 4.15 1.186 4 5 5 

Organisation size (larger than competitors) 1.83 1.117 1 1 2 

Power widely spread 2.6 1.69 1 2 4 

Functional, formal structure 2.69 1.43 1 2 4 

Information systems monitor and facilitate 2.53 1.303 1 2 4 

Decisions made by small group 3.15 1.475 2 4 4 

Widely dispersed organisation 1.19 0.646 1 1 1 

Power with many shareholders 1.22 0.66 1 1 1 

Sophisticated organisational structure 1.81 1.177 1 1 2 

Sophisticated information systems for profit making 2.64 1.365 1 3 4 

Team orientated decision making 2.44 1.484 1 2 4 

Centralised organisational structure 3.19 1.387 2 3 4 

Complex information system (coordination, servicing) 2.52 1.338 1 2 4 

Specialised organisational roles 3.39 1.345 2 4 4 

Centralised, political decision making 2.27 1.37 1 2 3 

Simple but badly needed information systems 2.59 1.386 1 2 4 

Organisation size (not as large as potentially) 3.53 1.267 3 4 5 
* Median 
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Table 6.1.IX: Descriptive statistics of Initial dimension of the firm life-cycle for all respondents 
All responses (N=272) Percentiles 

Variables (Initial firm life-cycle) Mean 
Std. 
dev. 25% 50%* 75% 

Organisation size (small) 3.69 1.331 3 4 5 
Power with founder 4.16 1.258 4 5 5 
Simple organisational structure 4.36 0.927 4 5 5 
Simple, word-of-mouth information systems 3.37 1.395 2 4 5 
Centralised and simple decision making 4.04 1.157 4 4 5 
Organisation size (larger than competitors) 1.95 1.145 1 2 3 
Power widely spread 2.78 1.598 1 3 4 
Functional, formal structure 2.53 1.355 1 2 4 
Information systems monitor and facilitate 2.58 1.251 1 2 4 
Decisions made by small group 3.06 1.382 2 3 4 
Widely dispersed organisation 1.56 1.061 1 1 2 
Power with many shareholders 1.36 0.808 1 1 1.75 
Sophisticated organisational structure 1.88 1.147 1 1 2 
Sophisticated information systems for profit making 2.54 1.325 1 2 4 
Team orientated decision making 2.61 1.399 1 2 4 
Centralised organisational structure 3.31 1.336 2 4 4 
Complex information system (coordination, servicing) 2.38 1.268 1 2 3 
Specialised organisational roles 3.06 1.334 2 3 4 
Centralised, political decision making 2.36 1.332 1 2 3.75 
Simple but badly needed information systems 2.72 1.343 1.25 3 4 
Organisation size (not as large as potentially) 3.78 1.180 3 4 5 

* Median 

 
Table 6.1.X: Descriptive statistics of expansion plans for Australian respondents 

Australia (N=141) Percentiles 
Variables (expansion plans) Mean 

Std. 
dev. 25% 50%* 75% 

Add new product or service 4.57 0.71 4 5 5 
Computerise operations 4.15 0.902 4 4 5 
Sell to a new market 4.33 0.799 4 4 5 
Seek additional financing 3.09 1.422 2 3 4 
Expand distribution channels 3.94 1.057 4 4 5 
Add operating space 3.65 1.249 3 4 5 
Expand advertising and promotion 3.79 1.118 3 4 5 
Train employees off-site 3.2 1.277 2 3 4 
Research new markets 3.94 0.935 4 4 5 
Expand scope of operating activities 4.03 0.861 4 4 5 
Acquire new equipment 3.85 0.978 4 4 4 
Seek professional financial advice 3.27 1.298 2 4 4 
Expand facilities 3.72 1.136 3 4 5 
Redesign work methods 3.99 0.956 4 4 5 
Upgrade computer systems 4.14 0.891 4 4 5 
Redesign office/site layout 3.87 1.129 3 4 5 
Replace equipment 3.99 0.894 4 4 5 
Add specialised employees 3.94 1.016 4 4 5 

* Median 
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Table 6.1.XI: Descriptive statistics of expansion plans for Hungarian respondents 
Hungary (N=131) Percentiles 

Variables (expansion plans) Mean 
Std. 
dev. 25% 50%* 75% 

Add new product or service 4.44 1.103 4 5 5 
Computerise operations 4.21 1.1 4 5 5 
Sell to a new market 4.08 1.137 4 4 5 
Seek additional financing 2.39 1.46 1 2 4 
Expand distribution channels 3.69 1.313 3 4 5 
Add operating space 3.09 1.634 1 3 5 
Expand advertising and promotion 3.27 1.467 2 4 4 
Train employees off-site 3.7 1.305 3 4 5 
Research new markets 2.84 1.386 2 3 4 
Expand scope of operating activities 3.41 1.352 2 4 5 
Acquire new equipment 4.16 0.991 4 4 5 
Seek professional financial advice 2.19 1.382 1 2 3 
Expand facilities 3.92 1.207 4 4 5 
Redesign work methods 3.63 1.171 3 4 4 
Upgrade computer systems 4.26 0.981 4 5 5 
Redesign office/site layout 3.08 1.414 2 3 4 
Replace equipment 4 1.081 3 4 5 
Add specialised employees 3.54 1.332 3 4 5 

* Median 

 

Table 6.1.XII: Descriptive statistics of expansion plans for all respondents 
All responses (N=272) Percentiles 

Variables (expansion plans) Mean 
Std. 
dev. 25% 50%* 75% 

Add new product or service 4.50 0.921 4 5 5 
Computerise operations 4.18 1.001 4 4 5 
Sell to a new market 4.21 0.983 4 4 5 
Seek additional financing 2.75 1.479 1 2 4 
Expand distribution channels 3.82 1.192 3 4 5 
Add operating space 3.38 1.470 2 4 5 
Expand advertising and promotion 3.54 1.322 3 4 5 
Train employees off-site 3.44 1.313 2 4 4 
Research new markets 3.41 1.294 2 4 4 
Expand scope of operating activities 3.73 1.164 3 4 5 
Acquire new equipment 4.00 0.994 4 4 5 
Seek professional financial advice 2.75 1.441 1 3 4 
Expand facilities 3.82 1.173 3 4 5 
Redesign work methods 3.82 1.078 3 4 5 
Upgrade computer systems 4.20 0.936 4 4 5 
Redesign office/site layout 3.49 1.331 2 4 5 
Replace equipment 3.99 0.987 4 4 5 
Add specialised employees 3.75 1.193 3 4 5 

* Median 
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Table 6.1.XIII: Descriptive statistics of profitability for Australian respondents 
Australia (N=141) Percentiles 

Variables (profitability) Mean 
Std. 
dev. 25% 50%* 75% 

Low profitability 2.9 1.221 2 3 4 
Higher profitability than competitors 2.92 1.159 2 3 4 
Profitability below potential 3.85 1.021 3 4 5 
Very high profitability 2.34 1.133 1 2 3 

* Median 

 

Table 6.1.XIV: Descriptive statistics of profitability for Hungarian respondents 
Hungary (N=131) Percentiles 

Variables (profitability) Mean 
Std. 
dev. 25% 50%* 75% 

Low profitability 2.69 1.358 2 2 4 
Higher profitability than competitors 2.79 1.17 2 3 4 
Profitability below potential 2.73 1.312 1 3 4 
Very high profitability 2.13 1.261 1 2 3 

* Median 

 
Table 6.1.XV: Descriptive statistics of profitability for all respondents 

All responses (N=272) Percentiles 
Variables (profitability) Mean 

Std. 
dev. 25% 50%* 75% 

Low profitability 2.80 1.290 2 3 4 
Higher profitability than competitors 2.86 1.164 2 3 4 
Profitability below potential 3.31 1.295 2 4 4 
Very high profitability 2.24 1.199 1 2 3 

* Median 

 
Table 6.1.XVI: Descriptive statistics of resource attributes for Australian respondents 

Australia (N=141) Percentiles 
Variables (resource attributes) Mean 

Std. 
dev. 25% 50%* 75% 

No access to valuable resources** 2.9 1.161 2 3 4 

Less access to rare resources than competitors** 2.87 1.061 2 3 4 

Resources are hard to imitate 3.4 1.062 3 4 4 

Resources are easily substituted** 2.48 0.968 2 2 3 

Resources are combinable 3.42 0.904 3 4 4 

Resources are mobile 2.47 0.915 2 2 3 

Less access to valuable resources than competitors** 2.94 1.054 2 3 4 

No access to rare resources** 2.71 1.011 2 3 3 

No access to inimitable resources** 2.49 0.983 2 2 3 

Less access to non-substitutable resources than competitors** 2.68 0.921 2 3 3 

No access to combinable resources** 2.69 0.838 2 3 3 

Less access to mobile resources than competitors** 2.82 0.93 2 3 3 

Resources are valuable 3.39 0.998 3 4 4 

Resources are rare 3.28 0.995 3 3 4 

Less access to inimitable resources than competitors** 2.89 0.931 2 3 4 

Resources are non-substitutable 3.28 0.972 3 3 4 

Less access to combinable resources than competitors** 2.78 0.863 2 3 3 

No access to mobile resources** 2.82 1.011 2 3 3 
* Median, ** Reversed 
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Table 6.1.XVII: Descriptive statistics of resource attributes for Hungarian respondents 
Hungary (N=131) Percentiles 

Variables (resource attributes) Mean 
Std. 
dev. 25% 50%* 75% 

No access to valuable resources** 2.98 1.318 2 3 4 

Less access to rare resources than competitors** 2.98 1.234 2 3 4 

Resources are hard to imitate 2.72 1.254 2 3 4 

Resources are easily substituted** 2.61 1.106 2 3 3 

Resources are combinable 3.11 1.076 2 3 4 

Resources are mobile 2.6 1.101 2 3 3 

Less access to valuable resources than competitors** 3.09 1.077 2 3 4 

No access to rare resources** 3.35 1.3 2 4 4 

No access to inimitable resources** 3.4 1.3 2 4 5 

Less access to non-substitutable resources than competitors** 3.09 1.133 2 3 4 

No access to combinable resources** 2.98 1.183 2 3 4 

Less access to mobile resources than competitors** 3.08 1.035 3 3 4 

Resources are valuable 2.63 1.166 2 3 4 

Resources are rare 2.47 1.166 1 2 3 

Less access to inimitable resources than competitors** 2.97 1.116 2 3 4 

Resources are non-substitutable 2.7 1.135 2 3 4 

Less access to combinable resources than competitors** 3.02 1.026 2 3 4 

No access to mobile resources** 3.21 1.162 2 3 4 
* Median, ** Reversed 

 
Table 6.1.XVIII: Descriptive statistics of resource attributes for all respondents 

All responses (N=272) Percentiles 
Variables (resource attributes) Mean 

Std. 
dev. 25% 50%* 75% 

No access to valuable resources** 2.94 1.238 2 3 4 

Less access to rare resources than competitors** 2.93 1.147 2 3 4 

Resources are hard to imitate 3.07 1.207 2 3 4 

Resources are easily substituted** 2.54 1.037 2 2 3 

Resources are combinable 3.27 1.001 3 3 4 

Resources are mobile 2.53 1.009 2 2 3 

Less access to valuable resources than competitors** 3.01 1.066 2 3 4 

No access to rare resources** 3.02 1.201 2 3 4 

No access to inimitable resources** 2.93 1.233 2 3 4 

Less access to non-substitutable resources than competitors** 2.88 1.047 2 3 3 

No access to combinable resources** 2.83 1.028 2 3 3 

Less access to mobile resources than competitors** 2.94 0.989 2 3 3 

Resources are valuable 3.02 1.146 2 3 4 

Resources are rare 2.89 1.154 2 3 4 

Less access to inimitable resources than competitors** 2.93 1.023 2 3 4 

Resources are non-substitutable 3.00 1.090 2 3 4 

Less access to combinable resources than competitors** 2.90 0.951 2 3 3 

No access to mobile resources** 3.00 1.102 2 3 4 
* Median, ** Reversed 
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APPENDIX 6.2 
CONFIRMATORY FACTOR ANALYSIS 

 
Table 6.2.I: Raw factor loadings of the growth construct 

  Factor loadings 
Indicator 
label 

Explanation Asset Employment Turnover GROWTH 

ATGO1 
reversed 

Slow turnover growth  
– reversed 

0.7329 0.4054 0.5176 0.6269 

ATGO2 
Turnover growth faster than 
competition 

0.8489 0.5304 0.6833 0.7933 

ATGO3 Turnover growth below potential 0.1635 0.2465 0.1348 0.2112 
ATGO4 Very fast turnover growth 0.8549 0.5536 0.7091 0.797 
FTEGO1 
reversed 

Slow employment growth  
– reversed 

0.3059 0.6589 0.3273 0.4908 

FTEGO2 
Employment growth faster than 
competition 

0.6115 0.8745 0.5337 0.775 

FTEGO3 
Employment growth below 
potential 

0.2197 0.2053 0.1452 0.2199 

FTEGO4 Very fast employment growth 0.5244 0.8556 0.453 0.695 
TVAGO1 
reversed 

Slow asset growth – reversed 0.4804 0.2892 0.6605 0.5289 

TVAGO2 
Asset growth faster than 
competition 

0.6583 0.4845 0.8273 0.7492 

TVAGO3 Asset growth below potential 0.1018 0.1305 0.042 0.104 
TVAGO4 Very fast asset growth 0.6722 0.49 0.8324 0.7402 

 
Table 6.2.II: Refined factor loadings of the growth construct 

 Factor loadings 
Indicator Asset Employment Turnover GROWTH 

Slow turnover growth – reversed 0.7491 0.4045 0.5213 0.6395 
Turnover growth faster than competition 0.8454 0.5113 0.6787 0.7906 
Very fast turnover growth 0.8605 0.5474 0.7063 0.8031 
Slow employment growth – reversed 0.2994 0.6883 0.3279 0.5022 
Employment growth faster than competition 0.5901 0.8641 0.525 0.7653 
Very fast employment growth 0.5226 0.8671 0.4508 0.7024 
Slow asset growth – reversed 0.4908 0.2906 0.6747 0.543 
Asset growth faster than competition 0.6478 0.4762 0.8241 0.7484 
Very fast asset growth 0.6718 0.4846 0.83 0.7444 

Cronbach’s Alpha 0.7555 0.7385 0.6764 0.8666 
Composite Reliability 0.8597 0.8507 0.8217 0.8947 

Loading onto second-order construct 0.9132 0.8237 0.8801 - 
AVE 0.6722 0.6575 0.6077 0.7623* 
*AVE value for the second-order construct calculated based on the loadings of the  

first-order constructs onto the second-order construct. 
 



 

 

 
Table 6.2.III: Raw factor loadings of the Current dimension of the firm life-cycle 

  Factor loadings 

Indicator label Explanation Existence Survival Success Renewal Decline 
FLC 

(Current) 
EX1S reversed Organisation size (small) – reversed 0.599 0.2017 0.4261 0.2671 0.2457 0.4729 
EX2PS reversed Power with founder – reversed 0.7224 0.2848 0.3979 0.4734 0.4758 0.6228 
EX3COS reversed Simple organisational structure – reversed 0.7841 0.2286 0.4735 0.4275 0.4691 0.6371 
EX4IS reversed Simple, word-of-mouth information systems – reversed 0.6028 0.2196 0.3608 0.3468 0.3825 0.5084 
SR1PS Power widely spread 0.1638 0.5448 0.1534 0.2266 0.1528 0.3005 
SR2IS Information systems monitor and facilitate 0.3574 0.7673 0.4296 0.3633 0.1988 0.5267 
SR3DM Decisions made by small group 0.1171 0.6643 0.2435 0.3126 0.0924 0.3469 
SR4COS Specialised organisational roles 0.1738 0.534 0.2511 0.193 0.1101 0.3102 
SC1S Organisation size (larger than competitors) 0.5225 0.1896 0.6691 0.3219 0.2517 0.5296 
SC2COS Functional, formal structure 0.3934 0.4327 0.7389 0.4172 0.2407 0.5809 
SC3PS Power with many shareholders 0.2912 0.2234 0.4819 0.4116 0.2138 0.4285 
SC4IS Sophisticated information systems for profit making 0.314 0.2512 0.5992 0.5391 0.333 0.5408 
SC5S Organisation size (not as large as potentially) 0.0367 0.1329 0.0947 0.0901 0.0337 0.1033 
RE1S Widely dispersed organisation 0.5322 0.3068 0.4925 0.6491 0.32 0.6194 
RE2COS Sophisticated organisational structure 0.4076 0.3099 0.524 0.7939 0.3611 0.6475 
RE3DM Team orientated decision making 0.3434 0.4009 0.3991 0.7142 0.3891 0.5956 
RE4IS Complex information system (coordination, servicing) 0.2667 0.204 0.4538 0.6152 0.2856 0.4947 
DE1DM reversed Centralised and simple decision making – reversed 0.6161 0.2745 0.4026 0.4731 0.907 0.6802 
DE2COS reversed Centralised organisational structure – reversed 0.3504 0.0733 0.2701 0.3265 0.7766 0.4503 
DE3DM reversed Centralised, political decision making – reversed 0.0248 -0.0426 -0.1568 -0.0553 0.1443 -0.0322 
DE4IS reversed Simple but badly needed information systems – reversed 0.0847 0.0265 0.0926 0.1262 0.259 0.1459 

 



 

 

 
Table 6.2.IV: Adjusted factor loadings of the Current dimension of the firm life-cycle 

  Factor loadings 

Indicator label Explanation 
Existence Survival Success Renewal Decline 

FLC 
(Current) 

EX1S reversed Organisation size (small) – reversed 0.6007 0.2022 0.433 0.2669 0.2526 0.4783 
EX2PS reversed Power with founder – reversed 0.7233 0.2849 0.3954 0.4747 0.4887 0.6265 
EX3COS reversed Simple organisational structure – reversed 0.7842 0.2291 0.4724 0.4285 0.4731 0.6394 
EX4IS reversed Simple, word-of-mouth information systems – reversed 0.5999 0.2197 0.3601 0.3465 0.3609 0.5046 
SR1PS Power widely spread 0.1638 0.544 0.1459 0.2269 0.1553 0.2993 
SR2IS Information systems monitor and facilitate 0.3571 0.7681 0.4253 0.3637 0.1979 0.5269 
SR3DM Decisions made by small group 0.117 0.6625 0.2371 0.3121 0.0841 0.3438 
SR4COS Specialised organisational roles 0.1742 0.5353 0.2458 0.1929 0.1172 0.3111 
SC1S Organisation size (larger than competitors) 0.5234 0.19 0.6711 0.3225 0.2677 0.5349 
SC2COS Functional, formal structure 0.3934 0.4329 0.7404 0.4175 0.2357 0.5818 
SC3PS Power with many shareholders 0.2915 0.2234 0.4844 0.4127 0.2213 0.4319 
SC4IS Sophisticated information systems for profit making 0.3132 0.2513 0.601 0.5377 0.2934 0.5344 
RE1S Widely dispersed organisation 0.5323 0.307 0.4921 0.6519 0.3286 0.6233 
RE2COS Sophisticated organisational structure 0.4076 0.31 0.5246 0.794 0.3516 0.6473 
RE3DM Team orientated decision making 0.3432 0.4004 0.3851 0.7134 0.3915 0.5924 
RE4IS Complex information system (coordination, servicing) 0.2663 0.2039 0.4533 0.6126 0.2542 0.4887 
DE1DM reversed Centralised and simple decision making – reversed 0.6157 0.2746 0.3954 0.4733 0.9118 0.679 
DE2COS reversed Centralised organisational structure – reversed 0.3504 0.0734 0.2779 0.3264 0.7901 0.4549 

Cronbach’s Alpha 0.6112 0.5106 0.4831 0.6418 0.480** 0.8403 
Composite Reliability 0.774 0.7251 0.7216 0.7885 0.8418 0.8695 

Loading onto second-order construct 0.8318 0.6053 0.8308 0.8508 0.6826 - 
AVE 0.4647 0.4029 0.3986 0.4849 0.7278 0.5877* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of Cronbach’s Alpha, as the measure only consists of two indicators. 

 



 

 

 
Table 6.2.V: Refined factor loadings of the Current dimension of the firm life-cycle 

  Factor loadings 

Indicator label Explanation 
Existence Survival Success Renewal Decline 

FLC 
(Current) 

EX1S reversed Organisation size (small) – reversed 0.6534 0.2164 0.476 0.2685 0.2521 0.5253 
EX2PS reversed Power with founder – reversed 0.7585 0.2637 0.3129 0.3167 0.4877 0.5863 
EX3COS reversed Simple organisational structure – reversed 0.8085 0.2199 0.4205 0.3168 0.4715 0.6215 
SR2IS Information systems monitor and facilitate 0.3245 0.797 0.4277 0.3023 0.1965 0.5265 
SR3DM Decisions made by small group 0.0976 0.6728 0.221 0.3384 0.0832 0.3559 
SR4COS Specialised organisational roles 0.1913 0.5982 0.2246 0.1907 0.1166 0.3356 
SC1S Organisation size (larger than competitors) 0.5509 0.2052 0.6976 0.258 0.2672 0.5572 
SC2COS Functional, formal structure 0.3706 0.4547 0.7702 0.3641 0.2355 0.5974 
SC4IS Sophisticated information systems for profit making 0.2288 0.2701 0.6588 0.5892 0.2928 0.5659 
RE1S Widely dispersed organisation 0.3932 0.3131 0.4858 0.8228 0.3507 0.6631 
RE2COS Sophisticated organisational structure 0.3049 0.3791 0.3544 0.7436 0.3916 0.5986 
RE3DM Team orientated decision making 0.212 0.2124 0.4627 0.7162 0.2538 0.5243 
DE1DM reversed Centralised and simple decision making – reversed 0.5694 0.2519 0.3691 0.4262 0.9081 0.6772 
DE2COS reversed Centralised organisational structure – reversed 0.339 0.058 0.252 0.3097 0.7955 0.468 

Cronbach’s Alpha 0.5891 0.4722 0.5054 0.6389 0.480** 0.8178 
Composite Reliability 0.7857 0.7334 0.7527 0.8056 0.8425 0.8558 

Loading onto second-order construct 0.7796 0.6007 0.8084 0.7854 0.6864 - 
AVE 0.5519 0.4819 0.5046 0.5809 0.7287 0.5420* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of Cronbach’s Alpha, as the measure only consists of two indicators. 

 



 

 

 
Table 6.2.VI: Refined factor loadings of the Initial dimension of the firm life-cycle 

  Factor loadings 

Indicator label Explanation 
Existence Survival Success Renewal Decline 

FLC 
(Initial) 

PEX1S reversed Organisation size (small) – reversed 0.7013 0.3447 0.5583 0.3247 0.2744 0.5666 
PEX2PS reversed Power with founder – reversed 0.7227 0.2352 0.3174 0.3199 0.4115 0.5199 
PEX3COS reversed Simple organisational structure – reversed 0.8523 0.301 0.5064 0.4336 0.5083 0.674 
PSR2IS Information systems monitor and facilitate 0.3379 0.7724 0.5178 0.4011 0.2263 0.5832 
PSR3DM Decisions made by small group 0.2569 0.7684 0.425 0.4859 0.2397 0.5583 
PSR4COS Specialised organisational roles 0.2603 0.6783 0.4104 0.3415 0.2565 0.4933 
PSC1S Organisation size (larger than competitors) 0.545 0.2779 0.648 0.3382 0.2379 0.5452 
PSC2COS Functional, formal structure 0.4184 0.6039 0.7698 0.4395 0.2893 0.6521 
PSC4IS Sophisticated information systems for profit making 0.3884 0.4256 0.7517 0.7038 0.3212 0.6774 
PRE1S Widely dispersed organisation 0.4299 0.4646 0.5865 0.8488 0.357 0.7182 
PRE2COS Sophisticated organisational structure 0.3706 0.4914 0.4596 0.7616 0.3642 0.6487 
PRE3DM Team orientated decision making 0.3651 0.4055 0.6486 0.8352 0.3595 0.69 
PDE1DM reversed Centralised and simple decision making – reversed 0.5584 0.3611 0.4121 0.4619 0.9298 0.6651 
PDE2COS reversed Centralised organisational structure – reversed 0.2684 0.1284 0.205 0.2314 0.7401 0.3641 

Cronbach’s Alpha 0.6344 0.5882 0.5479 0.748 0.440** 0.8617 
Composite Reliability 0.8045 0.7845 0.7679 0.8565 0.8259 0.8871 

Loading onto second-order construct 0.776 0.7374 0.8658 0.8409 0.6475 - 
AVE 0.5802 0.5491 0.5259 0.6661 0.7062 0.6044* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of Cronbach’s Alpha, as the measure only consists of two indicators. 

 



 

 

 
Table 6.2.VII: Equivalent factor loadings of the Current dimension of the firm life-cycle 

  Factor loadings 

Indicator label Explanation 
Existence Survival Success Renewal 

FLC 
(Current) 

EX1S reversed Organisation size (small) – reversed 0.6468 0.2162 0.4869 0.2453 0.527 
EX2PS reversed Power with founder – reversed 0.7647 0.2648 0.3196 0.5143 0.6116 
EX3COS reversed Simple organisational structure – reversed 0.808 0.2231 0.4276 0.4537 0.6331 
SR2IS Information systems monitor and facilitate 0.3249 0.8066 0.4327 0.37 0.5827 
SR3DM Decisions made by small group 0.0984 0.6655 0.2175 0.3039 0.3768 
SR4COS Specialised organisational roles 0.1903 0.5906 0.2226 0.1902 0.356 
SC1S Organisation size (larger than competitors) 0.5481 0.2073 0.7261 0.3385 0.6017 
SC2COS Functional, formal structure 0.3702 0.4566 0.7926 0.4116 0.6459 
SC4IS Sophisticated information systems for profit making 0.2281 0.2702 0.6012 0.4069 0.4889 
RE1S Widely dispersed organisation 0.5372 0.276 0.3837 0.7334 0.6372 
RE2COS Sophisticated organisational structure 0.3932 0.3135 0.471 0.7853 0.6479 
RE3DM Team orientated decision making 0.3056 0.3776 0.3491 0.7288 0.5757 

Cronbach’s Alpha 0.5891 0.4722 0.5054 0.61 0.8001 
Composite Reliability 0.7857 0.732 0.7519 0.7935 0.8455 

Loading onto second-order construct 0.7973 0.6533 0.8193 0.8292 - 
AVE 0.552 0.4807 0.5056 0.5619 0.6053* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
 



 

 

 
Table 6.2.VIII: Equivalent factor loadings of the Initial dimension of the firm life-cycle 

  Factor loadings 

Indicator label Explanation 
Existence Survival Success Renewal 

FLC 
(Initial) 

PEX1S reversed Organisation size (small) – reversed 0.6981 0.3452 0.5648 0.2838 0.5709 
PEX2PS reversed Power with founder – reversed 0.7255 0.2337 0.3198 0.4133 0.534 
PEX3COS reversed Simple organisational structure – reversed 0.8528 0.3036 0.5134 0.5177 0.6864 
PSR2IS Information systems monitor and facilitate 0.3372 0.7866 0.5202 0.4293 0.6275 
PSR3DM Decisions made by small group 0.257 0.7666 0.4174 0.4716 0.5699 
PSR4COS Specialised organisational roles 0.2599 0.6629 0.4114 0.2896 0.4828 
PSC1S Organisation size (larger than competitors) 0.544 0.2795 0.6775 0.386 0.5915 
PSC2COS Functional, formal structure 0.4178 0.6046 0.7762 0.4012 0.665 
PSC4IS Sophisticated information systems for profit making 0.3878 0.4257 0.7192 0.5105 0.6143 
PRE1S Widely dispersed organisation 0.4578 0.2904 0.3278 0.7221 0.5786 
PRE2COS Sophisticated organisational structure 0.4299 0.4657 0.5807 0.8396 0.7203 
PRE3DM Team orientated decision making 0.371 0.491 0.4528 0.7592 0.6413 

Cronbach’s Alpha 0.6344 0.5882 0.5479 0.6666 0.8447 
Composite Reliability 0.8045 0.7838 0.7686 0.8182 0.8756 

Loading onto second-order construct 0.7892 0.838 0.8607 0.761 - 
AVE 0.5803 0.5486 0.5263 0.6009 0.6613* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
 



 

 

 
Table 6.2.IX: Raw factor-loadings of the resources construct in the extended VRIO structure 

  Factor loadings 
Indicator 

label 
Explanation 

Value &  
Exploitability 

Rarity Inimitability Substitutability Combinability Mobility RESOURCES 

RVE1 
reversed 

No access to valuable resources 0.7657 0.4832 0.4321 0.2685 0.4079 0.3183 0.5591 

RVE2 
reversed 

Less access to valuable resources than 
competitors – reversed 

0.779 0.5364 0.4766 0.3989 0.482 0.4782 0.644 

RVE3 Resources are valuable 0.7789 0.6181 0.5752 0.4307 0.4688 0.3386 0.6719 
RR1 
reversed 

No access to rare resources – reversed 0.5319 0.8336 0.6529 0.5444 0.5376 0.4398 0.7304 

RR2 
reversed 

Less access to rare resources than 
competitors – reversed 

0.5192 0.6872 0.4537 0.3964 0.461 0.3807 0.5949 

RR3 Resources are rare 0.5807 0.7674 0.6288 0.5315 0.4319 0.3195 0.68 
RI1 reversed No access to inimitable resources – reversed 0.5168 0.6506 0.8474 0.6159 0.5574 0.4151 0.7428 

RI2 reversed 
Less access to inimitable resources than 
competitors – reversed 

0.4692 0.5038 0.7245 0.4843 0.4809 0.4251 0.6295 

RI3 Resources are hard to imitate 0.5041 0.6053 0.7365 0.4702 0.4554 0.2512 0.6354 
RS1 reversed Resources are easily substituted – reversed 0.1848 0.2645 0.3681 0.5522 0.1457 0.0716 0.3109 

RS2 reversed 
Less access to non-substitutable resources 
than competitors – reversed 

0.4905 0.6001 0.6002 0.881 0.626 0.5882 0.7487 

RS3 Resources are non-substitutable 0.103 0.3026 0.3121 0.4333 0.1107 -0.0377 0.2513 
RC1 
reversed 

No access to combinable resources  – 
reversed 

0.5017 0.5457 0.5674 0.5698 0.882 0.6283 0.752 

RC2 
reversed 

Less access to combinable resources than 
competitors – reversed 

0.4823 0.5252 0.5494 0.4629 0.7997 0.5743 0.6938 

RC3 Resources are combinable 0.3893 0.377 0.3841 0.2807 0.651 0.3363 0.5054 
RM1reversed No access to mobile resources  – reversed 0.3793 0.3754 0.3663 0.4076 0.5723 0.8679 0.5888 
RM2 
reversed 

Less access to mobile resources than 
competitors – reversed 

0.4749 0.4991 0.4874 0.4948 0.6138 0.8865 0.6903 

RM3 Resources are mobile 0.1847 0.1489 0.0767 -0.0167 0.2265 0.3742 0.2041 

 



 

 

 

Table 6.2.X: Adjusted factor loadings of the resources construct in the extended VRIO structure 
  Factor loadings 

Indicator label Explanation Value & Exploitability Rarity Inimitability Substitutability Combinability Mobility RESOURCES 
RVE1 reversed No access to valuable resources 0.7677 0.4845 0.4318 0.2956 0.4079 0.3175 0.5655 

RVE2 reversed 
Less access to valuable resources than 
competitors – reversed 

0.7822 0.5386 0.4782 0.4436 0.4829 0.4765 0.6529 

RVE3 Resources are valuable 0.7742 0.6144 0.5736 0.396 0.4679 0.3259 0.6629 
RR1 reversed No access to rare resources – reversed 0.5319 0.8347 0.6527 0.53 0.5384 0.4547 0.7307 

RR2 reversed 
Less access to rare resources than 
competitors – reversed 

0.5208 0.6932 0.4552 0.4334 0.4619 0.3812 0.6031 

RR3 Resources are rare 0.5776 0.7609 0.6262 0.4491 0.431 0.3025 0.6613 

RI1 reversed 
No access to inimitable resources – 
reversed 

0.5158 0.6498 0.8469 0.5849 0.5576 0.4272 0.7387 

RI2 reversed 
Less access to inimitable resources than 
competitors – reversed 

0.47 0.5058 0.73 0.5158 0.4833 0.4407 0.6388 

RI3 Resources are hard to imitate 0.5023 0.6021 0.7315 0.4045 0.4539 0.2497 0.6227 
RS1 reversed Resources are easily substituted – reversed 0.1843 0.2639 0.368 0.5145 0.146 0.1065 0.3075 

RS2 reversed 
Less access to non-substitutable resources 
than competitors – reversed 

0.4906 0.6007 0.6011 0.9372 0.6274 0.6029 0.7557 

RC1 reversed 
No access to combinable resources  – 
reversed 

0.5019 0.5462 0.5669 0.592 0.8827 0.6377 0.7562 

RC2 reversed 
Less access to combinable resources than 
competitors – reversed 

0.4826 0.5269 0.5517 0.5022 0.8038 0.5868 0.7038 

RC3 Resources are combinable 0.3882 0.3762 0.3823 0.2596 0.6442 0.2904 0.4931 
RM1 reversed No access to mobile resources  – reversed 0.3796 0.3767 0.3674 0.4558 0.5739 0.87 0.5953 

RM2 reversed 
Less access to mobile resources than 
competitors – reversed 

0.4757 0.4998 0.4887 0.5411 0.6151 0.9077 0.6994 

Cronbach’s Alpha 0.6681 0.6427 0.6569 0.203** 0.6805 0.584** 0.9028 
Composite Reliability 0.8183 0.8081 0.8144 0.7109 0.8241 0.8828 0.9176 

Loading onto second-order construct 0.8131 0.8718 0.8669 0.7683 0.8449 0.7318 - 
AVE 0.6002 0.5854 0.5951 0.5715 0.6134 0.7903 0.6277* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of Cronbach’s Alpha, as the measure only consists of two indicators. 



 

 

 
Table 6.2.XI: Raw factor loadings of the resources construct in the simple VRIO structure 

  Factor loadings 

Indicator label Explanation Value Rarity Imitability Operability RESOURCES 
RVE1 reversed No access to valuable resources 0.7663 0.4827 0.4324 0.4005 0.5664 

RVE2 reversed Less access to valuable resources than competitors – reversed 0.7758 0.5354 0.4755 0.5357 0.6424 

RVE3 Resources are valuable 0.7815 0.62 0.5764 0.488 0.6839 

RR1 reversed No access to rare resources – reversed 0.5316 0.8329 0.6529 0.5934 0.7332 

RR2 reversed Less access to rare resources than competitors – reversed 0.5183 0.6843 0.4526 0.488 0.5941 

RR3 Resources are rare 0.5824 0.7707 0.6309 0.4937 0.6931 

RI1 reversed No access to inimitable resources – reversed 0.5173 0.651 0.8471 0.6157 0.7464 

RI2 reversed Less access to inimitable resources than competitors – reversed 0.4683 0.5028 0.7208 0.541 0.6259 

RI3 Resources are hard to imitate 0.5053 0.607 0.7406 0.4611 0.6484 

RS1 reversed Resources are easily substituted – reversed 0.1851 0.2648 0.3681 0.2665 0.3141 

RS2 reversed Less access to non-substitutable resources than competitors – reversed 0.4899 0.5998 0.5994 0.792 0.7397 

RS3 Resources are non-substitutable 0.1041 0.3045 0.3137 0.1748 0.2628 

RC1 reversed No access to combinable resources  – reversed 0.5014 0.5454 0.5676 0.8403 0.7426 

RC2 reversed Less access to combinable resources than competitors – reversed 0.4818 0.5244 0.5477 0.7465 0.6846 

RC3 Resources are combinable 0.3899 0.3775 0.3855 0.5326 0.5065 

RM1reversed No access to mobile resources  – reversed 0.3787 0.3747 0.3654 0.7284 0.5726 

RM2 reversed Less access to mobile resources than competitors – reversed 0.4741 0.4987 0.4864 0.7828 0.6773 

RM3 Resources are mobile 0.1847 0.1494 0.077 0.2468 0.2005 

 



 

 

 
Table 6.2.XII: Refined factor loadings of the resources construct in the simple VRIO structure 

  Factor loadings 

Indicator label Explanation Value Rarity Imitability Operability RESOURCES 
RVE1 reversed No access to valuable resources 0.7663 0.4827 0.4324 0.4005 0.5664 
RVE2 reversed Less access to valuable resources than competitors – reversed 0.7758 0.5354 0.4755 0.5357 0.6424 
RVE3 Resources are valuable 0.7815 0.62 0.5764 0.488 0.6839 
RR1 reversed No access to rare resources – reversed 0.5316 0.8329 0.6529 0.5934 0.7332 
RR2 reversed Less access to rare resources than competitors – reversed 0.5183 0.6843 0.4526 0.488 0.5941 
RR3 Resources are rare 0.5824 0.7707 0.6309 0.4937 0.6931 
RI1 reversed No access to inimitable resources – reversed 0.5173 0.651 0.8471 0.6157 0.7464 
RI2 reversed Less access to inimitable resources than competitors – reversed 0.4683 0.5028 0.7208 0.541 0.6259 
RI3 Resources are hard to imitate 0.5053 0.607 0.7406 0.4611 0.6484 
RS2 reversed Less access to non-substitutable resources than competitors – reversed 0.4899 0.5998 0.5994 0.792 0.7397 
RC1 reversed No access to combinable resources  – reversed 0.5014 0.5454 0.5676 0.8403 0.7426 
RC2 reversed Less access to combinable resources than competitors – reversed 0.4818 0.5244 0.5477 0.7465 0.6846 
RM1 reversed No access to mobile resources  – reversed 0.3787 0.3747 0.3654 0.7284 0.5726 
RM2 reversed Less access to mobile resources than competitors – reversed 0.4741 0.4987 0.4864 0.7828 0.6773 

Cronbach’s Alpha 0.6681 0.6427 0.6569 0.8608 0.9071 
Composite Reliability 0.8183 0.8081 0.8144 0.8997 0.9208 

Loading onto second-order construct 0.8236 0.881 0.8686 0.8751 - 
AVE 0.6002 0.5854 0.5951 0.6422 0.7437* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
 



 

 

 
Table 6.2.XIII: Equivalent factor loadings of the resources construct in the simple VRIO structure 

  Factor loadings 

Indicator label Explanation Value Rarity Imitability Operability RESOURCES 
RVE1 reversed No access to valuable resources 0.7654 0.3986 0.4091 0.3848 0.5668 
RVE2 reversed Less access to valuable resources than competitors – reversed 0.77 0.4345 0.3721 0.5425 0.6312 
RVE3 Resources are valuable 0.7875 0.6524 0.5938 0.4241 0.7002 
RR1 reversed No access to rare resources – reversed 0.5313 0.8652 0.6308 0.5683 0.7433 
RR3 Resources are rare 0.5864 0.8508 0.6818 0.4145 0.7092 
RI1 reversed No access to inimitable resources – reversed 0.5185 0.6631 0.8763 0.5719 0.7537 
RI3 Resources are hard to imitate 0.5077 0.6437 0.8327 0.3745 0.6558 
RS2 reversed Less access to non-substitutable resources than competitors – reversed 0.4892 0.5413 0.5343 0.8125 0.7459 
RC1 reversed No access to combinable resources  – reversed 0.5009 0.5047 0.5542 0.8335 0.7528 
RC2 reversed Less access to combinable resources than competitors – reversed 0.481 0.4508 0.4149 0.7814 0.6789 
RM1reversed No access to mobile resources  – reversed 0.3778 0.3199 0.2982 0.7621 0.5824 
RM2 reversed Less access to mobile resources than competitors – reversed 0.4726 0.4583 0.4096 0.8154 0.6905 

Cronbach’s Alpha 0.6681 0.462** 0.458** 0.8608 0.8974 
Composite Reliability 0.818 0.848 0.8443 0.8997 0.9141 

Loading onto second-order construct 0.8224 0.8468 0.8272 0.8661 - 
AVE 0.5997 0.7362 0.7307 0.6422 0.7070* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of Cronbach’s Alpha, as the measure only consists of two indicators. 

 



 

 

 
Table 6.2.XIV: Raw factor loadings of the expansion plans construct 

  Factor loadings 

Indicator label Explanation Finances Market Operation Technology EX_P_LANS 

EPF1 Seek additional financing 0.6935 0.3762 0.1921 0.001 0.3259 
EPF2 Seek professional financial advice 0.8818 0.3556 0.3028 0.2606 0.4978 
EPME1 Add new product or service 0.2028 0.6005 0.2328 0.3334 0.4742 
EPME2 Sell to a new market 0.2667 0.7238 0.3611 0.2547 0.5593 
EPME3 Expand distribution channels 0.33 0.7203 0.3091 0.2399 0.5551 
EPME4 Expand advertising and promotion 0.2856 0.6632 0.3123 0.2637 0.5349 
EPME5 Research new markets 0.4355 0.7207 0.3385 0.2226 0.5933 
EPME6 Expand scope of operating activities 0.3149 0.6829 0.2882 0.2422 0.5217 
EPO1 Add operating space 0.2425 0.3621 0.8209 0.3174 0.6288 
EPO2 Expand facilities 0.1707 0.3625 0.7763 0.5543 0.6856 
EPO3 Redesign office/site layout 0.265 0.278 0.7446 0.3808 0.5888 
EPO4 Add specialised employees 0.3208 0.3787 0.7364 0.3074 0.6096 
EPO5 Train employees off-site 0.1037 0.296 0.3145 0.3529 0.4562 
EPO6 Redesign work methods 0.279 0.3674 0.5414 0.4402 0.6458 
EPTC1 Acquire new equipment 0.1488 0.2742 0.3961 0.7397 0.5485 
EPTC2 Computerise operations 0.2213 0.338 0.2997 0.6838 0.5159 
EPTC3 Upgrade computer systems 0.1251 0.2478 0.404 0.8137 0.5602 
EPTC4 Replace equipment 0.1029 0.2754 0.4414 0.7808 0.5682 

 



 

 

 
Table 6.2.XV: Adjusted factor loadings of the expansion plans construct 

  Factor loadings 

Indicator label Explanation Finances Market Operation Technology EX_P_LANS 
EPF1 Seek additional financing 0.7078 0.3766 0.1874 0.0016 0.3539 
EPF2 Seek professional financial advice 0.8721 0.3551 0.3336 0.2612 0.511 
EPME1 Add new product or service 0.203 0.602 0.2513 0.3335 0.4852 
EPME2 Sell to a new market 0.2691 0.7247 0.3517 0.2551 0.5708 
EPME3 Expand distribution channels 0.3337 0.7215 0.3434 0.241 0.5696 
EPME4 Expand advertising and promotion 0.2848 0.6603 0.3204 0.2646 0.5357 
EPME5 Research new markets 0.4355 0.7192 0.3713 0.223 0.6002 
EPME6 Expand scope of operating activities 0.3162 0.6839 0.2913 0.2417 0.534 
EPO1 Add operating space 0.2436 0.3619 0.7851 0.3172 0.6266 
EPO2 Expand facilities 0.1681 0.3626 0.7676 0.5527 0.6704 
EPO3 Redesign office/site layout 0.2642 0.2779 0.7449 0.3806 0.5967 
EPO4 Add specialised employees 0.3205 0.3784 0.6977 0.3074 0.6076 
EPO6 Redesign work methods 0.2764 0.3673 0.7202 0.4407 0.6386 
EPTC1 Acquire new equipment 0.1462 0.2743 0.4038 0.7338 0.5261 
EPTC2 Computerise operations 0.2196 0.338 0.3291 0.6904 0.5207 
EPTC3 Upgrade computer systems 0.1212 0.2476 0.448 0.8154 0.554 
EPTC4 Replace equipment 0.0997 0.2755 0.4514 0.7787 0.5559 

Cronbach’s Alpha 0.277** 0.7745 0.7974 0.748 0.8611 
Composite Reliability 0.7717 0.8421 0.8607 0.8417 0.8847 

Loading onto second-order construct 0.555 0.8018 0.8459 0.714 - 
AVE 0.6308 0.4715 0.5532 0.5716 0.5440* 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of Cronbach’s Alpha, as the measure only consists of two indicators. 

 



 

 

 
Table 6.2.XVI: Refined factor loadings of the expansion plans construct 

  Factor loadings 

Indicator label Explanation Finances Market Operation Technology EX_P_LANS 
EPF1 Seek additional financing 0.703 0.3815 0.1873 0.0013 0.3455 
EPF2 Seek professional financial advice 0.8754 0.3243 0.3339 0.2611 0.5084 
EPME1 Add new product or service 0.203 0.6615 0.2513 0.3327 0.4804 
EPME2 Sell to a new market 0.2683 0.7865 0.3515 0.2549 0.5607 
EPME3 Expand distribution channels 0.3324 0.7531 0.3435 0.2411 0.5502 
EPME5 Research new markets 0.4355 0.7037 0.3715 0.2228 0.568 
EPO1 Add operating space 0.2432 0.3399 0.7838 0.3171 0.6379 
EPO2 Expand facilities 0.169 0.3445 0.7672 0.5527 0.6874 
EPO3 Redesign office/site layout 0.2645 0.258 0.7456 0.3809 0.6159 
EPO4 Add specialised employees 0.3206 0.379 0.6974 0.3072 0.6233 
EPO6 Redesign work methods 0.2773 0.3717 0.7215 0.4409 0.6603 
EPTC1 Acquire new equipment 0.1471 0.2618 0.4039 0.7338 0.5408 
EPTC2 Computerise operations 0.2202 0.3374 0.3292 0.6896 0.5323 
EPTC3 Upgrade computer systems 0.1225 0.2358 0.4485 0.817 0.576 
EPTC4 Replace equipment 0.1008 0.2499 0.4515 0.7778 0.5688 

Cronbach’s Alpha 0.277** 0.7022 0.7974 0.748 0.8472 
Composite Reliability 0.7712 0.8177 0.8607 0.8417 0.8758 

Loading onto second-order construct 0.5492 0.7442 0.8689 0.7342 - 
AVE 0.6303 0.5297 0.5532 0.5716 0.5374 

*AVE value for the second-order construct calculated based on the loadings of the first-order constructs onto the second-order construct. 
** Significant (p<0.01) Spearman’s correlation coefficient displayed instead of Cronbach’s Alpha, as the measure only consists of two indicators. 
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Table 6.2.XVII: Raw factor loadings of the profitability construct 

Indicator label Explanation Factor loadings 
EP1 reversed Low profitability - reversed 0.8701 
EP2 Higher profitability than competitors 0.8908 
EP3 reversed Profitability below potential - reversed 0.3705 
EP4 Very high profitability 0.8323 

Cronbach’s Alpha 0.7851 
Composite Reliability 0.8443 

AVE 0.5951 
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APPENDIX 6.3 
RESOURCE ATTRIBUTE HISTOGRAMS 
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APPENDIX 6.4 
MODEL VALIDATION TABLES AND DIAGRAMS 

 
Table 6.4.I: First-order construct parameters 

 

Construct Items 

L
oa

di
ng

s 

t-
va

lu
e 

C
om

po
si

te
 

R
el

ia
bi

lit
y 

A
V

E
 

C
ro

nb
ac

h’
s 

A
lp

ha
 

Asset TVAGO1 reversed 
TVAGO2 
TVAGO4 

0.675 
0.824 
0.830 

12.3 
45.5 
41.7 

0.860 0.672 0.756 

Employment FTEGO1 reversed 
FTEGO2 
FTEGO4 

0.688 
0.865 
0.867 

13.7 
61.4 
61.5 

0.851 0.657 0.739 

G
R

O
W

T
H

 

Turnover ATGO1 reversed 
ATGO2 
ATGO4 

0.749 
0.846 
0.860 

19.5 
52.5 
53.9 

0.822 0.608 0.676 

Existence 
(Current) 

EX1S reversed 
EX2PS reversed 
EX3COS reversed 

0.646 
0.765 
0.809 

12.6 
22.4 
12.6 

0.786 0.552 0.589 

Survival 
(Current) 

SR2IS 
SR3DM 
SR4COS 

0.808 
0.662 
0.591 

22.0 
10.4 

7.7 

0.732 0.481 0.472 

Success 
(Current) 

SC1S 
SC2COS 
SC4IS 

0.730 
0.793 
0.595 

17.8 
25.3 

8.8 

0.752 0.506 0.505 

C
ur

re
nt

 d
im

en
si

on
 o

f 
th

e 
fi

rm
 

li
fe

-c
yc

le
 

Renewal 
(Current) 

RE1S 
RE2COS 
RE3DM 

0.737 
0.784 
0.726 

21.5 
26.3 
18.4 

0.793 0.562 0.610 

Existence 
(Initial) 

PEX1S reversed 
PEX2PS reversed 
PEX3COS reversed 

0.703 
0.722 
0.852 

16.4 
14.9 
43.1 

0.804 0.580 0.634 

Survival 
(Initial) 

PSR2IS 
PSR3DM 
PSR4COS 

0.784 
0.767 
0.665 

24.8 
23.1 
12.2 

0.784 0.549 0.588 

Success 
(Initial) 

PSC1S 
PSC2COS 
PSC4IS 

0.674 
0.776 
0.723 

13.6 
23.9 
18.7 

0.769 0.526 0.548 

In
it

ia
l d

im
en

si
on

 o
f 

th
e 

fi
rm

 
li

fe
-c

yc
le

 

Renewal 
(Initial) 

PRE1S 
PRE2COS 
PRE3DM 

0.719 
0.841 
0.760 

14.0 
43.8 
20.0 

0.818 0.601 0.667 
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Table 6.4.II: First-order construct parameters (continued) 

 

Construct Items 

L
oa

di
ng

s 

t-
va

lu
e 

C
om

po
si

te
 

R
el

ia
bi

lit
y 

A
V

E
 

C
ro

nb
ac

h’
s 

A
lp

ha
 

Value RVE1_reversed 
RVE2_reversed 
RVE3 

0.766 
0.772 
0.786 

18.2 
19.7 
23.0 

0.818 0.600 0.668 

Rarity RR1_reversed 
RR3 

0.876 
0.849 

51.7 
35.8 

0.848 0.736 0.462* 

Imitability RI1_reversed 
RI3 

0.877 
0.832 

61.2 
28.1 

0.844 0.731 0.458* 

R
es

ou
rc

es
 

Operability RC1_reversed 
RC2_reversed 
RM1_reversed 
RM2_reversed 
RS2_rev 

0.833 
0.781 
0.762 
0.816 
0.812 

26.8 
21.7 
18.9 
33.2 
30.5 

0.900 0.642 0.861 

Finances EPF1 
EPF2 

0.703 
0.875 

9.8 
25.1 

0.771 0.630 0.277* 

Market EPME1 
EPME2 
EPME3 
EPME5 

0.662 
0.787 
0.753 
0.704 

9.1 
24.1 
18.0 
15.4 

0.818 0.530 0.702 

Operation EPO1 
EPO2 
EPO3 
EPO4 
EPO6 

0.784 
0.767 
0.746 
0.697 
0.721 

30.5 
22.6 
19.3 
17.0 
16.9 

0.861 0.553 0.797 

E
xp

an
si

on
 P

la
ns

 

Technology EPTC1 
EPTC2 
EPTC3 
EPTC4 

0.734 
0.690 
0.817 
0.778 

18.3 
14.5 
20.8 
23.4 

0.842 0.572 0.748 

Profitability EPP1_reversed 
EPP2 
EPP4 

0.871 
0.890 
0.832 

35.7 
35.7 
32.4 

0.899 0.748 0.831 

* Significant (p<0.01) Spearman’s correlation coefficient displayed instead of  
Cronbach’s Alpha, as the measure only consists of two indicators. 

 



 

 

 
Table 6.4.III: First-order construct discriminant validity table 
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F
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O
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O
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ra
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P
ro

fi
ta

bi
li

ty
 

R
ar

it
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) 

R
en
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(I
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S
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(C
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S
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ni
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S
ur
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(C

ur
re

nt
) 

S
ur

vi
va

l 
(I

ni
ti

al
) 

T
ec

hn
ol

og
y 

T
ur

no
ve

r 

V
al

ue
 

Asset 0.82                    
Employment 0.60 0.81                   
Existence_C 0.37 0.40 0.74                  
Existence_I 0.14 0.25 0.64 0.76                 
Finances 0.14 0.24 0.24 0.05 0.79                
Imitability 0.38 0.38 0.34 0.19 0.27 0.85               
Market 0.17 0.20 0.16 -0.04 0.43 0.25 0.73              
Operability 0.27 0.27 0.26 0.17 0.14 0.56 0.07 0.80             
Operation 0.34 0.37 0.20 -0.03 0.34 0.30 0.46 0.20 0.74            
Profitability 0.36 0.29 0.18 0.14 0.02 0.22 0.05 0.21 0.10 0.86           
Rarity 0.37 0.40 0.26 0.11 0.25 0.76 0.15 0.58 0.22 0.29 0.86          
Renewal_C 0.27 0.31 0.56 0.38 0.37 0.27 0.29 0.21 0.25 0.18 0.23 0.75         
Renewal_I 0.08 0.16 0.42 0.54 0.22 0.21 0.11 0.16 0.09 0.14 0.15 0.68 0.78        
Success_C 0.29 0.32 0.55 0.47 0.16 0.25 0.19 0.17 0.29 0.18 0.17 0.54 0.42 0.71       

Success_I 0.07 0.14 0.40 0.62 0.01 0.14 
-

0.03 
0.11 0.01 0.18 0.08 0.41 0.60 0.67 0.73      

Survival_C 0.11 0.12 0.32 0.21 0.11 0.13 0.25 0.02 0.19 0.09 0.07 0.43 0.32 0.44 0.33 0.69     

Survival_I 0.00 0.05 0.24 0.39 0.03 0.09 0.08 0.01 
-

0.03 
0.09 0.05 0.39 0.54 0.41 0.61 0.57 0.74    

Technology 0.08 0.11 0.05 -0.05 0.19 0.02 0.36 0.05 0.54 0.05 
-

0.02 
0.12 0.05 0.29 0.08 0.22 0.09 0.76   

Turnover 0.78 0.55 0.35 0.15 0.21 0.40 0.14 0.28 0.25 0.26 0.40 0.25 0.08 0.28 0.09 0.13 0.02 0.07 0.78  
Value 0.41 0.37 0.30 0.22 0.18 0.60 0.09 0.58 0.18 0.31 0.65 0.18 0.10 0.23 0.17 0.06 0.10 0.00 0.36 0.77 
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Table 6.4.IV: Second-order construct parameters 

Second-order 
construct 

Sub-constructs 

L
oa

di
ng

s 

t-
va

lu
e 

C
om

po
si

te
 

R
el

ia
bi

lit
y 

A
V

E
* 

C
ro

nb
ac

h’
s 

A
lp

ha
 

EX_P_LANS Finances 
Market 
Operation 
Technology 

0.549 
0.744 
0.869 
0.734 

11.9 
20.5 
47.4 
18.5 

0.876 0.537 0.847 

FLC (Current) Existence (Current) 
Survival (Current) 
Success (Current) 
Renewal (Current) 

0.805 
0.65 

0.817 
0.826 

34.4 
14.9 
33.1 
38.9 

0.845 0.605 0.800 

FLC (Initial) Existence (Initial) 
Survival (Initial) 
Success (Initial) 
Renewal (Initial) 

0.790 
0.763 
0.865 
0.833 

27.3 
26.0 
58.3 
35.9 

0.876 0.662 0.845 

GROWTH Asset 
Employment 
Turnover 

0.881 
0.822 
0.914 

47.0 
38.6 
80.2 

0.895 0.763 0.867 

RESOURCES Value 
Rarity 
Imitability 
Operability 

0.823 
0.846 
0.824 
0.868 

30.2 
42.6 
36.9 
38.8 

0.914 0.706 0.897 

*AVE value for the second-order construct calculated based on the loadings  
of the first order constructs onto the second-order construct. 

 
Table 6.4.V: Second-order construct discriminant validity table 

 EX_P_LANS 
FLC 

(Current) 
FLC 

(Initial) GROWTH RESOURCES 
EX_P_LANS 0.73     

FLC (Current) 0.36 0.78    

FLC (Initial) 0.06 0.70 0.81   

GROWTH 0.32 0.41 0.16 0.87  

RESOURCES 0.23 0.31 0.19 0.47 0.84 

 



 

 

 
Figure 6.4.I: Measurement model parameters 

 

 
 
Legend: 
 

o Indicators are represented with 
rectangles 

 
o Latent variables are represented 

with circles 
 

o Factor loadings are displayed 
over the arrows representing 
the loadings 

 
o AVE scores are displayed 

inside the oval shapes 
representing the constructs 

 



 

 

Figure 6.4.II: Measurement model parameter significance 

 

 
 
Legend: 
 

o Indicators are represented 
with rectangles 

 
o Latent variables are 

represented with circles 
 

o Factor loading t-values (as a 
result of 500 repeat 
bootstrapping) are displayed 
over the arrows representing 
the loadings 

 
o A t-value > 2.58 indicates a 

significance level of p<0.01 
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Table 6.4.VI: GoF calculation for the unmediated PLS path model on the combined sample 

Construct R2 Communality Number of indicators Communality * Indicator # 
Asset 0.776 0.6077 3 1.8231 
EX_P_LANS 0 0.3242 15 4.863 
Employment 0.676 0.6574 3 1.9722 
Existence 
(Current) 

0.6484 0.552 3 
1.656 

Existence 
(Initial) 

0.6242 0.5801 3 
1.7403 

FLC (Current) 0 0.3197 12 3.8364 
FLC (Initial) 0 0.3726 12 4.4712 
Finances 0.3016 0.6303 2 1.2606 
GROWTH 0.3758 0.491 9 4.419 
Imitability 0.6793 0.7306 2 1.4612 
Market 0.5538 0.5297 4 2.1188 
Operability 0.7541 0.6422 5 3.211 
Operation 0.7549 0.5532 5 2.766 
Profitability 0 0.7479 3 2.2437 
RESOURCES 0 0.4722 15 7.083 
Rarity 0.7149 0.7361 2 1.4722 
Renewal 
(Current) 

0.6824 0.5617 3 
1.6851 

Renewal 
(Initial) 

0.6945 0.6008 3 
1.8024 

Success 
(Current) 

0.6669 0.5056 3 
1.5168 

Success 
(Initial) 

0.7479 0.5263 3 
1.5789 

Survival 
(Current) 

0.4238 0.4805 3 
1.4415 

Survival 
(Initial) 

0.5819 0.5487 3 
1.6461 

Technology 0.539 0.5716 4 2.2864 
Turnover 0.8355 0.6721 3 2.0163 
Value 0.677 0.5998 3 1.7994 
Average 0.6354  126 0.4934 
   GoF 0.5599 

* Number of indicators directly linked to the construct  
in the hierarchical measurement model 
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APPENDIX 6.5 
MEDIATION TESTING TABLES AND DIAGRAMS 

 
Figure 6.5.I: Model variants testing mediation of resources through expansion plans 

Full mediation 

 

Partial mediation 

 

 
No mediation model variant 
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Figure 6.5.II: Model variants testing mediation of firm life-cycle through expansion plans 

Full mediation 

 

Partial mediation 

 

 
No mediation model variant 
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Figure 6.5.III: Model variants testing mediation of Initial dimension of the firm life-cycle through 
Current dimension of the firm life-cycle 

Full mediation 

 

Partial mediation 

 

 
No mediation model variant 
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APPENDIX 6.6 
FIRM LIFE-CYCLE CLUSTERING TABLES AND DIAGRAMS 

 
Table 6.6.I: Current life-cycle dimension hierarchical clustering agglomeration schedule 

HIERARCHICAL PROCESS  STOPPING RULE 
Number of clusters  Agglomeration coefficient 

St
ag

e 

Before joining After joining  Value Percentage increase to next stage 
249 10 9  264.125 6.30% 
250 9 8  280.764 7.56% 
251 8 7  301.991 8.92% 
252 7 6  328.930 9.80% 
253 6 5  361.174 11.03% 
254 5 4  401.024 14.20% 
255 4 3  457.969 18.78% 
256 3 2  543.995 61.72% 
257 2 1  879.744 – 

 
Table 6.6.II: Initial life-cycle dimension hierarchical clustering agglomeration schedule 

HIERARCHICAL PROCESS  STOPPING RULE 
Number of clusters  Agglomeration coefficient 

St
ag

e 

Before joining After joining  Value Percentage increase to next stage 
249 10 9  226.924 7.27% 
250 9 8  243.413 7.49% 
251 8 7  261.655 7.74% 
252 7 6  281.918 12.23% 
253 6 5  316.406 13.15% 
254 5 4  358.015 12.33% 
255 4 3  402.156 28.04% 
256 3 2  514.917 67.91% 
257 2 1  864.62 – 
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Figure 6.6.I: Comparison of the Existence cluster profile with three-, four- and five-cluster 
solutions 
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Figure 6.6.II: Comparison of three-, four- and five-cluster solutions for the Current dimension of 
the firm life-cycle 
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Cluster sizes: 
 
Cluster 1:  113 (43.8%) 
Non-growth: 7 (2.71%) 
Growth: 138 (53.49%) 
 
Total:  258 
 
Discriminant analysis 
predictive power:   95.3% 
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Cluster sizes: 
 
Renewal:  52 (20.16%) 
Success: 28 (10.85%) 
Survival: 107 (41.47%) 
Low-growth:  64 (24.81%) 
 
Total:  258 
 
Discriminant analysis 
predictive power:   94.6% 
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5

Existence Survival Success Renewal

Survival High-growth Success
Renewal Low-growth

 

Cluster sizes: 
 
Survival:  102 (39.53%) 
High-growth: 4 (1.55%) 
Success: 65 (25.19%) 
Renewal:  21 (4.26%) 
Low-growth: 66 (18.22%) 
 
Total:  258 
 
Discriminant analysis 
predictive power:   96.9% 
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Table 6.6.III: Current firm life-cycle dimension cluster characteristics – three-cluster solution 

1 2 3 

Clusters: Success/ 
Renewal 

High- 
growth 

Low- 
growth 

Existence 

Existence 3.06 4.38 4.38 4.12 
Survival 3.72 2.27 2.90 2.67 
Success 3.38 3.88 2.18 2.18 

Current firm life-cycle 
latent variable scores 

(cluster centres) 
Renewal 2.98 2.94 1.63 1.83 
Growth (total) 2.80 2.67 2.28 2.51 
Asset growth 2.78 2.27 2.32 2.46 
Employment growth 2.73 2.98 2.10 2.56 

Firm growth latent 
variable scores 

(cluster averages) 
Turnover growth 2.90 2.82 2.43 2.53 
Employment 4 4 2 2 
Annual turnover 3 2.5 2 2 

Firm size indicators 
(cluster median values) 

Total assets 2 2 2 2 
Firm age (cluster means) 15.77 9.83 13.11 2.23 
Cluster size (number of firms) 113 7 138 13 

 
Table 6.6.IV: Current firm life-cycle dimension cluster characteristics – four-cluster solution 

1 2 3 4 
Clusters: Renewal Success Survival Low-growth 

Existence 2.58 3.25 4.02 4.57 
Survival 3.96 2.62 3.62 2.38 
Success 3.75 3.35 2.74 1.81 

Current firm life-cycle 
latent variable scores 

(cluster centres) 
Renewal 3.46 2.81 2.07 1.43 
Growth (total) 2.99 3.02 2.43 2.12 
Asset growth 2.89 2.95 2.51 2.13 
Employment growth 3.01 2.95 2.21 2.03 

Firm growth latent 
variable scores 

(cluster averages) 
Turnover growth 3.10 3.19 2.56 2.24 
Employment 4 4 3 2 
Annual turnover 3 3 2 2 

Firm size indicators 
(cluster median values) 

Total assets 3 2 2 2 
Firm age (cluster means) 17.27 13.04 13.61 13.21 
Cluster size (number of firms) 52 28 107 71 

 
Table 6.6.V: Current firm life-cycle dimension cluster characteristics –five-luster solution 

1 2 3 4 5 

Clusters: Survival 
High- 

growth 
Success Renewal 

Low- 
growth 

Existence 4.03 4.42 3.20 1.90 4.60 
Survival 3.48 1.80 3.68 3.95 2.31 
Success 2.68 3.81 3.38 3.97 1.80 

Current firm life-cycle 
latent variable scores 

(cluster centres) 
Renewal 1.91 3.40 3.08 3.77 1.43 
Growth (total) 2.44 3.11 2.80 3.16 2.14 
Asset growth 2.53 2.59 2.78 2.97 2.13 
Employment growth 2.22 3.59 2.71 3.18 2.05 

Firm growth latent 
variable scores 

(cluster averages) 
Turnover growth 2.56 3.23 2.91 3.33 2.26 
Employment 3 4 4 4 2 
Annual turnover 2 2.5 3 4 2 

Firm size indicators 
(cluster median values) 

Total assets 2 2 3 3 2 
Firm age (cluster means) 13.99 7.25 14.08 21.58 12.8 
Cluster size (number of firms) 102 4 65 21 66 
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Figure 6.6.III: Comparison of three-, four- and five-cluster solutions for the Initial dimension of the 
firm life-cycle 
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Cluster sizes: 
 
Success/Renewal: 
 114 (44.19%) 
Survival: 53 (20.54%) 
Low-growth: 91 (35.27%) 
 
Total:  258 
 
Discriminant analysis 
predictive power:  99.2% 
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Cluster sizes: 
 
Success:  51 (19.77%) 
Survival: 104 (40.31%) 
Low-growth: 87 (33.72%) 
Renewal:  16 (6.20%) 
 
Total:  258  
 
Discriminant analysis 
predictive power:  98.4% 
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Cluster sizes: 
 
Capped survival: 
 64 (24.42%) 
Success: 52 (26.36%) 
Low-growth: 64 (7.36%) 
Renewal:  20 (14.34%) 
Survival: 58 (27.52%) 
 
Total:  258 
 
Discriminant analysis 
predictive power:  95.7% 
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Table 6.6.VI: Initial firm life-cycle dimension cluster characteristics – three-cluster solution 
1 2 3 

Clusters: Survival Success/Renewal Low-growth 
Existence 

Existence 4.12 3.20 4.71 4.02 
Survival 3.22 3.84 1.90 2.80 
Success 2.41 3.58 1.50 2.37 

Initial firm life-
cycle latent 

variable scores 
(cluster centres) Renewal 1.91 3.21 1.28 2.14 

Firm age (cluster means) 104.16 13.59 8.28 0 (at founding) 
Cluster size (number of firms) 114 53 91 13 

 
Table 6.6.VII: Initial firm life-cycle dimension cluster characteristics – four-cluster solution 

1 2 3 4 
Clusters: Success Survival Low-growth Renewal 

Existence 3.72 4.14 4.74 2.20 
Survival 3.84 3.12 1.88 3.82 
Success 3.30 2.32 1.50 3.83 

Initial firm life-cycle 
latent variable scores 

(cluster centres) 
Renewal 2.79 1.84 1.26 3.82 

Firm age (cluster means) 10.98 10.37 8.28 16.87 
Cluster size (number of firms) 51 104 87 16 

 
Table 6.6.VIII: Initial firm life-cycle dimension cluster characteristics – five-cluster solution 

1 2 3 4 5 

Clusters: Capped 
survival 

Success 
Low- 

growth 
Renewal Survival 

Existence 4.76 4.00 4.70 2.35 3.57 
Survival 3.01 3.90 1.67 3.73 2.88 
Success 2.05 3.24 1.34 3.73 2.43 

Initial firm life-cycle 
latent variable scores 

(cluster centres) 
Renewal 1.46 2.68 1.27 3.69 2.01 

Firm age (cluster means) 8.18 10.22 7.25 16.22 13.67 
Cluster size (number of firms) 64 52 64 20 58 

 
Figure 6.6.IV: Comparison of three-cluster solutions profiles between Current and Initial 
dimensions of the firm life-cycle 
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Figure 6.6.V: Comparison of four-cluster solutions profiles between Current and Initial dimensions 
of the firm life-cycle 
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Figure 6.6.VI: Comparison of five-cluster solutions profiles between Current and Initial dimensions 
of the firm life-cycle 
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Figure 6.6.VII: Comparison of the profiles of the Current dimension of firm life-cycle for the four- 
and five-cluster solutions  
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Figure 6.6.VIII: Comparison of the profiles of the Initial dimension of the firm life-cycle for the 
four- and five-cluster solutions 
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Table 6.6.IX: Four cluster life-cycle solution transition group characteristics 
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Expansion Plans LV score 3.4 4.2 4.1 4.4 4.0 4.1 4.0 4.5 3.4 3.8 3.8 4.1 7.7 3.3 3.5 3.5 - 
Financial Expansion Plans LV score 3.0 3.1 3.3 4.6 3.3 2.9 3.2 3.7 2.5 2.6 2.5 2.8 2.9 1.9 2.5 2.3 - 
Market Expansion Plans LV score 3.9 4.3 4.4 4.6 4.1 4.2 4.2 4.5 3.4 4.2 3.9 4.3 4.3 3.7 3.8 3.7 - 
Operations Expansion Plans LV score 3.0 4.1 4.1 4.2 3.9 3.9 3.9 4.5 3.3 3.4 3.7 4.0 3.2 2.4 3.2 3.4 - 
Technology Expansion Plans LV score 3.3 4.5 4.2 4.6 4.2 4.4 4.1 4.7 3.7 4.1 4.1 4.4 4.0 4.3 4.0 3.8 - 
Firm Growth LV score 2.5 2.7 3.2 3.1 3.1 2.8 3.1 3.3 2.3 2.4 2.5 2.5 1.8 1.6 2.3 2.1 - 
Asset growth LV score 2.5 2.7 3.2 2.7 2.8 2.7 3.1 3.0 2.8 2.6 2.5 2.6 1.6 1.9 2.3 2.1 - 
Employment Growth LV score 2.6 2.7 3.2 3.6 3.1 2.8 2.7 3.5 2.1 2.3 2.3 2.3 2.1 1.8 2.3 2.0 - 
Turnover growth LV score 2.6 2.8 3.3 3.2 3.3 2.9 3.4 3.6 2.1 2.4 2.7 2.7 1.7 1.3 2.5 2.2 - 
Resource attributes LV score 3.0 3.1 3.5 3.3 3.5 3.2 3.5 3.6 3.1 3.3 2.9 2.9 3.2 1.9 3.0 2.8 - 
Resource Value LV score 2.9 3.0 3.3 3.4 3.6 3.1 3.6 3.7 3.2 3.0 3.0 2.9 3.3 2.5 2.9 2.7 - 
Resource Rarity LV score 2.9 3.0 3.4 3.3 3.5 3.1 3.3 3.9 3.0 3.0 2.8 2.7 3.0 3.5 2.9 2.6 - 
Resource Inimitability LV score 3.1 3.5 3.7 2.9 3.5 3.2 3.7 3.5 2.7 3.0 3.0 3.1 4.0 3.0 3.1 2.6 - 
Resource Operability LV score 3.0 3.1 3.5 3.3 3.4 3.3 3.4 3.5 3.2 3.5 2.9 3.0 2.8 2.3 3.1 2.9 - 
Profitability LV score 2.8 2.8 3.0 2.8 3.3 3.2 3.0 2.3 2.6 2.8 2.8 2.6 2.0 1.5 2.7 2.5 - 
Current FLC Existence stage LV score 4.0 3.0 2.4 2.6 2.2 3.4 3.1 3.4 3.1 3.8 4.1 4.0 4.0 3.9 4.5 4.6 - 
Current FLC Survival stage LV score 2.7 4.1 3.7 3.8 4.1 2.5 2.8 2.4 3.1 3.9 3.6 3.5 4.0 2.8 2.6 2.3 - 
Current FLC Success stage LV score 2.3 3.6 3.8 3.4 4.0 3.5 3.2 3.4 3.2 3.1 2.6 2.8 2.9 2.8 2.1 1.7 - 
Current FLC Renewal stage LV score 2.0 3.4 3.4 3.2 3.7 3.3 2.4 2.9 2.5 2.4 2.1 1.7 2.3 1.6 1.6 1.4 - 
Past FLC Existence stage LV score 4.0 3.6 3.7 4.6 2.1 3.8 3.8 4.8 2.6 3.7 4.3 4.8 2.5 4.2 4.3 4.7 - 
Past FLC Survival stage LV score 2.9 3.9 2.7 1.6 3.8 3.2 2.9 2.1 3.6 4.0 3.4 2.0 4.0 4.5 2.8 1.8 - 
Past FLC Success stage LV score 2.4 3.3 2.4 1.8 3.9 3.3 2.7 1.3 3.8 3.2 2.3 1.6 3.0 3.6 2.1 1.5 - 
Past FLC Renewal stage LV score 2.3 3.0 1.9 1.6 4.0 3.2 1.9 1.5 3.1 2.5 1.8 1.3 3.3 1.9 1.8 1.2 - 
Number of cases in group 14 19 16 4 13 9 12 5 2 21 58 27 1 2 18 51 0 



 

 

Table 6.6.X: Five cluster life-cycle solution transition group characteristics 
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Expansion Plans LV score 3.4 3.8 3.8 4.1 3.6 3.7  - 4.3 4.6 - - 4.4 4.1 4.3 3.7 4.0 4.1 4.3 5.0 4.1 4.2 3.4 3.3 3.6 - 3.5 
Financial Expansion Plans LV score 3.0 2.3 2.5 2.8 2.7 2.5  - 3.0 3.2 - - 3.6 3.1 4.1 3.0 3.3 3.6 3.6 5.0 3.3 3.3 2.3 1.9 2.3 - 2.5 
Market Expansion Plans LV score 3.9 4.0 4.3 4.3 4.3 3.9  - 4.5 4.2 - - 4.5 4.3 4.6 3.5 4.3 4.5 4.4 5.0 4.2 4.5 3.6 3.7 3.7 - 4.0 
Operations Expansion Plans LV score 3.0 3.7 3.6 4.1 3.3 3.6  - 4.2 4.7 - - 4.4 4.0 4.0 3.7 3.9 3.9 4.3 5.0 3.9 4.2 3.1 2.4 3.4 - 3.1 
Technology Expansion Plans LV score 3.3 4.2 4.1 4.4 3.7 4.1  - 4.5 5.0 - - 4.5 4.4 4.4 4.0 4.0 3.9 4.5 5.0 4.3 4.2 3.9 4.3 3.9 - 3.9 
Firm Growth LV score 2.5 2.3 2.4 2.7 1.9 2.6  - 2.7 3.5 - - 2.8 2.6 3.1 2.8 3.0 3.8 2.7 3.7 3.2 3.2 2.1 1.0 2.2 - 2.6 
Asset growth LV score 2.5 2.4 2.5 2.8 2.5 2.7  - 2.5 2.7 - - 2.7 2.7 3.0 2.7 2.9 4.2 2.8 2.7 2.9 3.0 2.2 1.0 2.1 - 2.5 
Employment Growth LV score 2.6 2.1 2.3 2.5 1.8 2.4  - 3.1 4.1 - - 2.8 2.4 3.1 2.7 2.9 2.8 2.7 4.3 3.1 3.5 2.0 1.0 2.0 - 2.8 
Turnover growth LV score 2.6 2.5 2.4 2.8 4.0 2.7  - 2.5 4.0 - - 3.1 2.7 3.2 2.9 3.1 4.3 2.6 4.3 3.5 3.1 2.1 1.0 2.3 - 2.7 
Resource attributes LV score 3.0 2.7 3.1 3.0 3.3 3.2  - 3.3 3.3 - - 3.2 3.2 3.4 3.6 3.4 3.6 2.7 4.0 3.3 3.5 2.8 1.9 2.8 - 2.9 
Resource Value LV score 2.9 2.6 3.2 3.0 3.3 3.1  - 2.0 3.5 - - 3.5 3.1 3.6 4.0 3.3 3.2 2.6 3.3 3.2 3.5 2.8 2.5 2.8 - 2.7 
Resource Rarity LV score 2.9 2.6 3.0 2.9 3.3 3.1  - 3.8 3.3 - - 2.9 3.0 3.6 3.3 3.1 4.0 3.0 4.0 3.3 3.4 2.9 1.0 2.6 - 2.5 
Resource Inimitability LV score 3.1 2.6 3.0 3.2 3.7 3.5  - 3.5 2.5 - - 3.2 3.2 3.4 3.4 3.4 4.0 3.7 4.0 3.4 3.8 2.9 1.0 2.5 - 2.8 
Resource Operability LV score 3.0 2.7 3.1 3.0 3.2 3.2  - 3.7 3.5 - - 3.1 3.3 3.2 3.6 3.6 3.5 2.3 4.4 3.3 3.4 2.8 2.3 3.0 - 3.1 
Profitability LV score 2.8 2.7 2.6 2.7 2.3 3.0  - 4.0 2.0 - - 3.0 2.9 2.5 3.2 2.9 2.8 2.7 2.7 3.1 3.2 2.4 1.5 2.6 - 3.2 
Current FLC Existence stage LV score 4.0 4.3 4.2 3.9 3.2 3.7  - 4.0 4.1 - - 3.6 3.5 2.8 3.1 2.9 2.2 2.2 1.7 1.7 1.9 4.7 1.0 4.6 - 3.9 
Current FLC Survival stage LV score 2.7 3.6 3.8 3.5 3.4 3.1  - 1.5 2.1 - - 4.3 3.8 3.0 3.5 3.5 3.3 4.5 4.0 4.1 3.7 2.5 2.8 2.2 - 2.2 
Current FLC Success stage LV score 2.3 2.6 3.0 2.5 2.9 2.6  - 4.1 3.5 - - 3.4 3.5 3.3 3.6 3.2 3.9 3.7 3.7 4.1 4.0 2.0 2.8 1.6 - 2.2 
Current FLC Renewal stage LV score 2.0 1.8 2.1 1.6 2.1 2.0  - 3.9 2.9 - - 3.2 3.1 2.8 3.2 3.0 3.8 3.9 4.3 3.9 3.4 1.5 1.6 1.4 - 1.5 
Past FLC Existence stage LV score 4.0 4.7 4.2 4.7 2.5 3.6  - 4.9 4.7 - - 4.8 3.7 4.8 2.5 3.5 4.5 4.4 3.9 2.1 3.5 4.8 4.2 4.7 - 3.7 
Past FLC Survival stage LV score 2.9 3.1 4.0 1.8 3.8 2.9  - 2.4 1.8 - - 3.3 3.9 2.0 3.6 3.0 2.7 4.0 1.0 3.9 2.8 2.8 4.5 1.6 - 2.3 
Past FLC Success stage LV score 2.4 2.1 3.1 1.3 3.3 2.4  - 3.3 1.5 - - 2.1 3.3 1.3 3.8 2.4 2.2 3.3 1.7 3.8 2.7 2.0 3.6 1.3 - 2.4 
Past FLC Renewal stage LV score 2.3 1.4 2.2 1.3 3.1 2.0  - 3.4 1.6 - - 1.4 3.0 1.7 3.3 2.1 1.8 3.1 1.0 4.2 2.0 1.5 1.9 1.2 - 1.9 
Number of cases in group 14 33 19 19 2 29 0 2 2 0 0 6 26 5 9 19 2 3 1 9 6 23 2 37 0 4 

 



Appendices 

382 

 

APPENDIX 7 
 

LIST OF PUBLICATIONS 
 
Perényi, Á, Selvarajah, C & Muthaly, S 2007, 'A review of the firm life cycle theory 

and its applicability to small and medium sized enterprises', Proceedings of the 
Student Research Conference, The University of Waikato, Hamilton, New 
Zealand, n.p. 

 
Perényi, Á, Selvarajah, C & Muthaly, S 2008, 'The stage model of firm development: a 

conceptualization of SME growth', Regional Frontiers of Entrepreneurship 
Research 2008, AGSE, Swinburne University of Technology, Melbourne, pp. 
23-36. 

 
Perényi, Á, Selvarajah, C & Muthaly, S 2010, 'The Growth of SMEs in the ICT Sector 

in Australia and Hungary', Regional Frontiers of Entrepreneurship Research 
2010, AGSE, Swinburne University of Technology, Melbourne, pp. 805-817. 

 
Perényi, Á, Selvarajah, C & Muthaly, S 2011, ‘Investigating the firm life-cycle theory 

on Australian SMEs in the ICT sector', Regional Frontiers of Entrepreneurship 
Research 2011, AGSE, Swinburne University of Technology, Melbourne, 
forthcoming. 

 
 


	01front.pdf
	02whole.pdf

