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Abstract
This study investigates the competitive factors of software firms that participated in the Korea Software Firm Competitiveness 
Awards, a nationwide project supported by the Ministry of Knowledge Economy that studies the performance of software 
firms in Korea. The study applies concepts from hierarchical multiple regression analysis to develop a model to assess the 
relationship between the competitive factors of software firms and firm performance. The developed model was validated 
through a field survey of 79 software firms in Korea. The survey results show a significant relationship between competitive 
factors and firm performance, as well as the relative influence of significant variables. The findings provide two important 
implications: first, from a management perspective, software firms in Korea focus on human resources based on technology 
development in the domestic market, and second, from a policy perspective, the government supports the establishment of 
external capabilities (internationalization and partnerships) for software firms. These findings are available to researchers, 
policy makers, software developers, and other market players, and contribute to the literature on the importance of competi-
tive factors.
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1 Introduction

The origins of the software industry can be tracked down to 
the decision by IBM to unbundle some secondary parts of its 
computer development to independent software companies 
[9]. In its early stages, computing software development was 
considered a secondary industry serving the core business, 
which was computer hardware manufacturing. As a matter of 
fact, this is still evident in the approach of both global infor-
mation and communication technology (ICT) giants such as 
IBM, and major professional and scientific establishments 
in the field, such as ACM.

Firms in the software industry produce and sell software 
applications and related systems. As software runs the com-
puters and networks that support the flow of information in 

the global economy, competition in the software industry 
affects firms in all other user industries [27].

Recently, a new development has been observed, namely, 
software businesses being conducted by industrial compa-
nies. Research on this phenomenon has recently started, and 
is being conducted at the industry level (e.g., [45, 46]).

However, research on software firm competitiveness has 
not yet been conducted at the firm level, and prior studies on 
commercial software enterprises have employed industry-
level analyses or have focused on major players in the indus-
try. While industry-level analyses reveal generalities and 
trends, and software innovation in large organizations such 
as Microsoft [49] and IBM [38] have been the subject of 
study, very little is known about the IT capabilities of small-
to-medium-sized software enterprises (SMSEs), which are 
arguably the wellsprings of innovation [6]. It is imperative, 
therefore, to explore and understand capability development 
in such firms, and the influence of social, institutional, and 
organizational factors on their development [36]. Similarly, 
in the information system field, Agarwal et al. [1] argue that 
“While the importance of strong IT competence is rarely 
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argued, the means by which firms develop such competence 
is not clearly understood.”

This study explores the relationship between competi-
tive factors (human resources, market resources, technol-
ogy capability, internationalization capability, and customer 
satisfaction) and the performance of software firms. This 
relationship has neither been a focus of serious conceptual 
discussion nor has it been tested with robust methodology 
and data. Among the various competitive factors, this paper 
deals with the performance implications of strategies for 
internal resources (human resources and market resources) 
and capabilities (technology capability and internationaliza-
tion capability) and for customer satisfaction (product satis-
faction and service satisfaction).

2  The software industry in Korea

2.1  Competitiveness of the software industry

Korea’s software industry has witnessed a remarkable 
growth. The South Korean software market garnered total 
revenues of US$2.3 billion in 2009, representing a com-
pounded annual growth rate (CAGR) of 7.5% for the period 
spanning 2005–2009. Moreover, general business productiv-
ity and the sales of home-use applications proved the most 
lucrative for the South Korean software market in 2009, with 
total revenues of US$902.9 million, equivalent to 38.9% of 
the market’s overall value. Based on qualitative and quantita-
tive leap to ease strengths of the strong market environment, 
various sectors of the system tend to be early adapters of 
new technology proposed. Top world-class IT infrastructure 
and e-government, and related IT services sectors, in par-
ticular, have seen considerable development. However, with 
the exception of large enterprises that are globally competi-
tive, other smaller enterprises face a shortage of experienced 
software professionals. In terms of the competitiveness in 
the software industry, Korea ranks a dismal 14 out of 19 
Organisation for Economic Co-operation and Development 
(OECD) countries [31].

In terms of size, the Korean software industry is ranked 
10, at US$21.3 billion. Though R&D investment places 
Korea in the 7th place, Korea’s R&D investment is signifi-
cantly low in terms of its absolute size compared to other 
advanced players such as the United States, Japan, and Eng-
land [42].

Furthermore, a vicious cycle of “small market—over-
competition—low-cost orders—profitability deteriora-
tion—human resources departing” has been established in 
the Korean software industry, making it difficult for it to 
become globally competitive [33].

There are several reasons for this vicious cycle. For one, 
the domestic packaged-software market is dominated by 

globally competitive mega-corporations such as Microsoft, 
Oracle, and so on, which constitute approximately 64% of 
the Korean market. While Korean companies rely on mar-
kets with little competition from foreign companies, such as 
common markets, having too many participants results in 
competition and low-cost strategies, leading to a decline in 
profits which, in turn, leads to the deterioration of working 
conditions and investment [31].

Exports in the IT industry revolve mostly around hard-
ware, with minimal software exports. A more detailed exam-
ination reveals that, although Korea was ranked number 1 
among OECD countries in 2008 in IT hardware exports, 
accounting for 26.2% of total electronics manufacturing, it 
was also ranked number 27 in software exports, accounting 
for a mere 1.3% of total software exports [32].

Competition with global enterprises is inevitable in the 
Korean market as well as in world markets. However, there 
is a large gap between the size of Korean software compa-
nies and that of global enterprises. In 2009, Microsoft gar-
nered US$62.5 billion in sales. However, Samsung SDS, a 
Korean mega-enterprise, made only US$3.6 billion in sales, 
while AhnLab, a medium-sized Korean company, made only 
US$618,000 in sales.

Furthermore, with global corporations such as Microsoft 
and Oracle dominating about 70% of the Korean packaged-
software market, Korean companies have next to no com-
petitive edge, with the exception of word processors and 
virus protection programs.

In Korea, client companies and software suppliers have 
a subordinate relationship, lacking specialization and mass 
production. In most cases, client companies plan the soft-
ware they need, and suppliers simply produce it. Such cus-
tomized software is virtually impossible to recycle, posing a 
limit to the growth of software enterprises and diverse soft-
ware applications. In advanced countries such as the United 
States and Japan, however, an outsourcing system ensures 
that the roles of client companies and suppliers are clearly 
discernable [20].

With highly qualified workers avoiding entering the soft-
ware field, and with software-related fields of study see-
ing a decrease in the number of students, Korea’s software 
industry has a shortage of human resources. As of 2008, 
9379 workers (employed people) were needed in the Korean 
software industry, representing 9.7% of the total of 96,967 
software specialists [41].

Software-related majors in major universities (computer 
science, computer engineering, software engineering, etc.) 
have seen a decrease in the total number of enrolled students, 
from 120–130 in 2000 to 30–70 in 2009 [31].
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2.2  Challenges faced by Korean software firms

In Korea, large domestic software companies (Samsung 
SDS, LG CNS, etc.) are rather secretive, and, as a result, 
there are little data to assess determinants such as price, 
quality, service, and past performance that influence sales. 
Moreover, the government and public sector tend to buy 
software through open bidding, causing the software quality 
and service to deteriorate [22].

Lee [23] suggested enhancing international competi-
tiveness of the Korean software industry by the theoretical 
consideration of company internationalization and through 
the analysis of competitive factors by comparing the cur-
rent status of the software industry of both Korea and other 
countries (India and Ireland).

Kong’s [20] research presented strategic plans to promote 
the development of the software industry in Korea, which 
is a key infrastructure in a knowledge-based society. The 
plans were based on an analysis of the current situation and 
problems related to this industry, and the policies adopted in 
foreign countries with advanced software industries.

“Software Engineering – White Book: Korea 2010”, 
NIPA [34], explains inhibitory factors in the growth of 
the Korean software industry. SERI [42] in “Strategies for 
Enhancing Competitiveness on Korea Software Industry” 
explains several inhibitory factors both from the provider’s 
and the consumer’s perspective.

Table 1 shows that Korean software firms have several 
pervasive inhibitory factors on software firm competitive-
ness within the software and IT service market. The fol-
lowing inhibitory factors impact the accelerating factors of 
Korean software firms’ competitiveness.

Table 1  Inhibitory factors that impact the Korean software industry

Researcher Inhibitory factors

Lee [22] Unilateral support (to subsidiary) of large companies in a captive market
Lowest price—bid practice in public business sector
High reliance on foreign products (packaged software)
Lack of professionals
Low-cost procurement policy related to domestic products (packaged software) for public institutions
Market culture not recognizing value of service
Pre-modern human management practices similar to traditional manufacturing industry
Language barriers of domestic workforce

Lee [23] Weakness of software industry competitiveness
Unfair trading practices against small and medium software firms (by large SI companies)
Low awareness about software and full-turnkey practice
Lack of software professionals
Funding difficulties
Lack of software R&D
Lack of specialization and ensuring internal stability for public incubating
High rate of pirating and undeveloped distribution industry

Kong [20] Human resources shortage not satisfying market demand
Insufficiency of supporting system in software industry
Unfair trading practices against small and medium software firms (by large SI companies)
Funding difficulties
Limitation of product commercialization and venturing into international market
Pirating and lack of consumer awareness
Terrible working conditions
Poor overseas expansion
Insufficiency of incubating start-up firms

NIPA (National IT Industry Promotion 
Agency) [34]

Inhibitory factors on software industry in Korea—industry growth slowing down owing to domestic 
market and sluggish exports

Vulnerable foundation for core competitiveness
Over-competition among software firms



174 Information Technology and Management (2018) 19:171–184

1 3

3  Competitiveness factors of software firms 
and hypotheses

3.1  Evaluation framework for competitive factors 
of software firms

In this study, an evaluation framework for competitive fac-
tors of software firms consists of evaluation factors, attrib-
utes, and indices. The competitive factors of software firm 
are presented in Fig. 1 to show the structure of the evaluation 
framework and hypothesis.

An evaluation framework for competitive factors of soft-
ware firms is divided into five parts:

1. Human resources
2. Market resources
3. Technology capability
4. Internationalization capability
5. Customer satisfaction

3.2  Human resource and performance in software 
firms

Human resources (A) has five attributes: management staff 
(AA), management assistance staff (AB), technical staff 
(AC), marketing staff (AD), and consulting staff (AD). The 
attributes of human resources are categorized to measure the 
five evaluation attributes of human resources. We developed 
ten measurements as shown in Table 2. These measurements 
were used to design questionnaires and conduct interviews.

Prior research (Table  3) related to human resources 
concentrate on the role of human resources in competitive 
advantage, and point out the importance of the firm’s organi-
zation in allowing it to exploit its human resources. This 
research states that the human capital theory distinguishes 
between general and firm-specific skills of human resources.

Tables 2 and 3 present research related to the human 
resources factors, and these arguments lead to the following 
hypotheses:

Fig. 1  Evaluation framework and hypothesis (research model)
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Hypothesis 1: The level (business ability) of human 
resources is positively associated with a software firm’s 
performance.
1a: The level (managerial ability) of management staff is 
positively associated with a software firm’s performance.

1b: The level (support ability) of management assistance 
staff is positively associated with a software firm’s per-
formance.
1c: The level (R&D ability) of technical staff is positively 
associated with a software firm’s performance.

Table 2  Human resource factors

Competitive factors Sub-factors Indices Description

Human resources (A) (capability level 
of human resources)

Management staff (AA) (capability 
level of management operator)

Academic background (AA01) Level of education
Business career (AA02) Length of audit experience

Management assistance staff (AB) 
(capability level of management sup-
porter)

Academic background (AB01) Level of education
Business career (AB02) Length of audit experience

Technical staff (AC) (capability level of 
information technology operator)

R&D career (AC01) Length of audit experience
Technical certificate (AC02) No. of technical certificates

Marketing staff (AD) (capability level 
of marketing operator)

Academic background (AD01) Level of education
Business career (AD02) Length of audit experience

Consulting service staff (AE) (capa-
bility level of software consulting 
operator)

Academic background (AE01) Level of education
Business career (AE02) Length of audit experience

Table 3  Prior studies related to human resources factors

Researcher Classification Subsection Related indices

Barney [3] Human capital resources Training, experience, judgment, intelligence, and rela-
tionships and insights of individual managers working 
within the firm

All

Amit and Shoemaker [2] Strategic assets Buyer–seller relationships AD02, AE02
Day [13] Inside-out capabilities Human resources management (recruiting, training, and 

motivating employees)
All

Teece et al. [44] Management capability Ability to effectively coordinate and redeploy internal 
and external competences

AA01, AA02

Barney and Wright [4] Human capital resources Skill, judgment, and intelligence of the firm’s employ-
ees

AA02, AB02

HRM-related resources Human capital skill, employee commitment, culture, 
and teamwork

AB02

Levitin and Redman [26] Traditional resources Human resources All
Combs and Ketchen [11] Strategic resources Top management experience AA02
Del Canto and González [14] Human resources All expertise, knowledge (e.g., scientific and techno-

logical), judgment, abilities and skills, risk-taking 
propensity, and wisdom of individuals associated with 
firm

All

Barney et al. [5] Capabilities and resources The firm’s management skills, organizational processes, 
and routines

AA02, AB02

Butler [7] IT human resources Managers, technical experts, system analysis, and 
developers

AA02, AB02, AC01, AC02

Human assets Tacit and explicit employee knowledge and skills All
Miller [30] Capabilities in general Ability to improvement team performance and the 

design of the organization
AA02, AB02

Campbell and Ahmed [8] Business vision In the software business ecosystem, business vision 
portrays a mental picture of a preferred future state, 
and business vision is a statement prepared by top 
management and communicated to all members of the 
organization

AA02, AB02
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1d: The level of marketing staff is positively associated 
with a software firm’s performance.
1e: The level of consulting service staff is positively asso-
ciated with a software firm’s performance.

3.3  Market resource and firm performance

Human resources (B) has two attributes: market scale (BA) 
and partnership (BB). The attributes of market resource 
are categorized to measure the two evaluation attributes 
of market resources. We developed four measurements 
as shown in Table 4. These measurements were used to 
design questionnaires and conduct interviews.

Table  5 provides prior research related to market-
resources. Day [13] distinguishes a fuller picture of the 
attributes of a market-driven organization, highlighting 
the roles of culture, information utilization, and inter-
functional coordination. Wade and Hulland [47], based 
on Day’s [13] categorization of resources and capabilities, 
distinguish between inside-out, spanning, and outside-in 
information system resources.

Tables  4 and 5 present research related to market 
resources factors, and these arguments lead to the follow-
ing hypotheses:

Hypothesis 2: The level (market management ability) of 
market resources is positively associated with a software 
firm’s performance.
2a: The level (sales and growth) of market scale is posi-
tively associated with a software firm’s performance.

2b: The level (partnership management ability) of part-
nership is positively associated with a software firm’s 
performance.

3.4  Technology capability and firm performance

Technology capability (C) has three attributes: develop-
ment experience (CA), development strategy (CB), and 
development environment (CC). The attributes of technol-
ogy capability are categorized to measure the three evalua-
tion attributes of technology capability. We developed eight 
measurements as shown in Table 6. These measurements 
were used to design questionnaires and conduct interviews.

Amit and Shoemaker [2] categorize technology capa-
bility as strategic assets (SA) and research conditions that 
can lead to sustainable economic rents, and argue that firms 
can have sustained economic rents based on the differences 
in resources and capabilities between companies. Butler 
[7] distinguishes between technical, financial, locational, 
and complementary resources; IT-based resources and IT 
human resources; and firm-specific and non-firm-specific 
resources when conducting research on software companies, 
IT resources, and IT competences. Cockburn et al. [10] rec-
oncile competing perspectives on the origin of competitive 
advantage and state examples of organizational capabilities 
such as the ability to develop new products rapidly. Ray et al. 
[39] distinguish between tangible and intangible resources 
and capabilities and state that technology resources are valu-
able physical capital resources that may improve customer 
service performance. Lee et al. [24] feel that technological 
capabilities define the roots of a firm’s sustainable competi-
tive advantage, as the capabilities comprise patents protected 

Table 4  Market resources factors

Competitive factors Sub-factors Indices Description

Market resources (B) (Capability level of market resources) Market scale (BA) 
(quantitative level 
of main market)

Customer scale (BA01) No. of clients
Market growth (BA02) Increase rate of market share

Partnership (BB) 
(management 
level of main 
partners)

Cooperation scale (BB01) No. of cooperative firms
Partnership strategy (BB02) Level of partnership strategy 

implementation

Table 5  Prior studies related to market resource factors

Researcher Classification Subsection Related indices

Day [13] Outside-in capabilities Market sensing, customer linking, channel bonding, and anticipating 
market requirements ahead of the competition

All

Wade and Hulland 
[47]

Outside-in IS resources External relationship management and market responsiveness BB01, BB02
Outside-in capabilities Market sensing, customer linking, channel bonding, and anticipating 

market requirements ahead of the competition
All
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by law, technological knowledge, and production skills that 
are valuable and difficult for competitors to imitate. Besides, 
various researchers emphasized technology-capability as a 
competitive factor (Table 7).

Tables 6 and 7 present research related to the technology 
capability factors, and these arguments lead to the following 
hypotheses:

Hypothesis 3: The level (technology development ability) 
of technology capability is positively associated with a 
software firm’s performance.
3a: The level (technology development career) of devel-
opment experience is positively associated with a soft-
ware firm’s performance.

Table 6  Technology capability factor

Competitive factors Sub-factors Indices Description

Technology capability (C) (capa-
bility level of main technology)

Development experience (CA) 
(R&D experience level of main 
software technology)

Development project scale 
(CA01)

No. of development projects

Development project career 
(CA02)

Period of development project

Development strategy (CB) (R&D 
strategy-level of main software 
technology)

Methodology strategy (CB01) No. of intellectual property rights
R&D patent status (CB02)
R&D cooperating strategy (CB03) Level of R&D cooperating strategy 

implementation
Development environment (CC) 

(R&D infra-level of main soft-
ware technology)

R&D tool status (CC01) No. of R&D tools (software, meth-
odology, etc.)

Knowledge management align-
ment (CC02)

Level of KM implementation

Table 7  Prior studies related to technology capability factors

Researcher Classification Subsection Related indices

Amit and Shoemaker [2] Strategic assets Technology capability, fast product 
development cycle, and R&D capabil-
ity

All

Butler [7] Firm-specific resources Software process improvement 
techniques, and documentation that 
describes how systems were developed

All

Non-firm-specific resources Case-tools and other software develop-
ment-related technologies

CC01

Cockburn et al. [10] Internal organizational capabilities Ability to develop new products rapidly 
and take advantage of new technolo-
gies in an inexpensive manner

CB01, CB03, CC01, CC02

Ray et al. [39] Tangible resources and capabilities Computer hardware and software, and 
technology resources used in the 
process

CC01, CC02

Day [13] Inside-out capabilities Technology development All
Markides and Williamson [28] Process capabilities R&D skill and design skill All
Grant [17] Cross-functional capabilities New product development capability All

Broad functional capabilities R&D and design capability All
Lee et al. [24] Technological capabilities Technological knowledge and pro-

duction skills that are valuable and 
difficult for competitors to imitate, 
know-how generated by R&D, and 
other technology-specific capital

All

Ethiraj et al. [16] Software design and building capabili-
ties

Ability to efficiently and effectively 
build code conforming to the design, 
and the ability to coordinate the entire 
code development process

CB01, CB03, CC02

Winter [48] First-order dynamic capability New product development CB01, CB03, CC02
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3b: The level (concentration-ability of technology) of 
development strategy is positively associated with a soft-
ware firm’s performance.
3c: The level (investment degree) of development envi-
ronment is positively associated with a software firm’s 
performance.

3.5  Internationalization capability and firm 
performance

Internationalization capability (D) has two attributes: inter-
nationalization strategy (DA) and internationalization expe-
rience (DB). The attributes of internationalization capabil-
ity are categorized in order to measure the two evaluation 
attributes of internationalization capability. We developed 
three measurements that are presented in Table 8. These 
measurements were used to design questionnaires and con-
duct interviews.

Table 9 provides prior research related to internation-
alization capability. Del Canto and González [14], in their 
research on the influence of resources and capabilities 
on a firm’s R&D activities, distinguish between tangible 
(including financial and physical) resources and intangible 
(including human and commercial) resources, stating that 
intangible resources are often the most important ones from 
a strategic point of view, and suggest that a firm’s commer-
cial resources include the relationships with foreign clients, 
so that the firm’s degree of internationalization can also be 
included in this section. Miller’s [30] article is concerned 
with asymmetries, and with how companies can transform 
them into valuable resources or capabilities. According 
to Miller’s [30] research, capabilities, in general, include 
abilities to improve global capability. Sallinen [40], in her 

research on industrial software supplier firms, distinguishes 
between production capabilities, supporting process capabil-
ities, business process capabilities, and relationship capabili-
ties. She studies relationship capabilities (the ability to oper-
ate as a formally secure partner in customer relationships; 
the ability to take responsibility for operations; knowledge 
of how to operate as a subcontractor; contractual knowledge 
and negotiation skills; and increased ability to take respon-
sibility for operations).

Tables 8 and 9 present research related to internation-
alization capability factors, and these arguments lead to the 
following hypotheses:

Hypothesis 4: The level of internationalization capabil-
ity is positively associated with a software firm’s perfor-
mance.
4a: The level of internationalization strategy is positively 
associated with a software firm’s performance.
4b: The level of internationalization experience is posi-
tively associated with a software firm’s performance.

3.6  Customer satisfaction and firm performance

Customer satisfaction (E) has two attributes: product satis-
faction (EA) and service satisfaction (EB). The attributes of 
customer satisfaction are categorized in order to measure 
the two evaluation attributes of customer satisfaction. We 
developed seven measurements as shown in Table 12. These 
measurements were used to design questionnaires and con-
duct interviews.

Table 11 summarizes prior studies on customer satis-
faction factors. Perceived quality is known as the differ-
ence between experienced quality and expected quality. 

Table 8  Internationalization capability factors

Competitive factors Sub-factors Indices Description

Internationalization capability (D) (capa-
bility level of global market manage-
ment)

Internationalization strategy 
(DA) (strategy level of 
global market manage-
ment)

Strategy planning (DA01) Level of internationalization strat-
egy implementation

Internationalization experi-
ence (DB) (experience 
level of global market 
management

Business career (DB01) Period of international cooperation
Global branch status (DB02) No. of global branches
Global cooperation status (DB03) No. of global cooperations

Table 9  Prior studies related to 
internationalization capability 
factors

Researcher Classification Subsection Related indices

Del Canto and 
González [14]

Commercial resources Relationship with foreign clients All

Miller [30] Capabilities in general Ability to improve global capability All
Sallinen [40] Relationship capabilities Partnership in a customer relationship All
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Experienced quality can be influenced by two aspects: 
technical quality, which is affected by the results of a 
service, and functional quality, which accrues during the 
delivery of a service [18]. Cronin and Taylor [12], devel-
opers of the SERVPERF model, explain that customer 
satisfaction can be measured only by perceived quality. 
This model can reduce survey questions and improve the 
predictability of customer purchase intentions [12]. To 
utilize the practical values of prior models, the America 
Customer Satisfaction Indices (ACSI) model in the United 
States [35] and the National Customer Satisfaction Indices 
(NCSI) model in Korea [21] have been developed and cur-
rently applied to various areas.

Tables 10 and 11 present research related to customer 
satisfaction factor, and these arguments lead to the follow-
ing hypotheses:

Hypothesis 5: The level (ability of product and service 
(P&S) satisfaction management) of customer satisfac-
tion is positively associated with a software firm’s per-
formance.
5a: The level (quality of technology and function) of 
product satisfaction is positively associated with a soft-
ware firm’s performance.
5b: The level (quality of service) of service satisfaction is 
positively associated with a software firm’s performance.

4  A case study: 79 Korean software firms

4.1  Sampling and data collection

The unit of analysis is a firm, and samples were selected 
from firms that participated in the Korea Software Firm 

Table 10  Customer satisfaction factors

Competitive factors Sub-factors Indices Description

Customer satisfaction (E) (manage-
ment capability level of main 
customer satisfaction)

Product satisfaction (EA) 
(management capability level 
of main software product 
satisfaction)

Technology quality (EA01) Level of technology satisfaction (by 
customer)

Function quality (EA02) Level of function satisfaction (by 
customer)

Service satisfaction (EB) 
(management capability level 
of main software service 
satisfaction)

Installation support quality (EB01) Level of installation support satis-
faction (by customer)

Education quality (EB02) Level of user education satisfaction 
(by customer)

Maintenance and repair quality 
(EB03)

Level of maintenance and repair 
satisfaction (by customer)

Customer care quality (EB04) Level of after-service satisfaction 
(by customer)

Table 11  Prior studies related to customer satisfaction factors

Researcher Subsection Related indices

Cronin and Taylor [12] Service quality: only perceived quality All
Reduction of survey questions
Improvement of predictability of customer purchase intentions

Gronroos [18] Perceived quality: expected quality—experienced quality All
Two aspects: technical quality and functional quality

National Quality Research Center [35] Evaluation by each company, industry, economic sector, and national level All
The goals of ACSI: customer satisfaction level at the national level, standard for each 

company, new information about economic results that is different from existing 
quantitative viewpoints

Korea Productivity Center [21] Excellent satisfaction model in terms of reliability and completion All
Analysis of total causes and results among construction factors
Company information about the change in customer satisfaction and its effects on the 

revenue of a company
The minimum measurement unit defined in the NCSI of the product or product line 

that is produced by each company
Evaluation by company level, industry level, economic sector level, and national level
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Competitiveness Awards (KSFCA) over the course of eight 
years (2004–2011), a nationwide project supported by Min-
istry of Knowledge Economy (MKE). In the project, soft-
ware firms were classified into six areas: (1) ERP/SCM/
CRM, (2) KMS/EDMS/BPM (3) Protection and security 
software, (4) Development and OS software, (5) Industry 
and science software, and (6) Other software. Table 15 pre-
sents the software classification in the project and the distri-
bution of the initial participants.

The data used in this study were taken from surveys and 
interviews. Questionnaires were sent to corporate represent-
atives (CEO or management staff) through e-mail, phone 
calls, and facsimiles. A total of 109 responses were returned 
out of 200 firms contacted, and 30 firms were removed 
owing to missing values, yielding a total of 79 sample firms 
with a response rate of 39.5%. Table 12 presents software 
classification and the distribution of firms.

4.2  Measurement

The research model specified above (Fig. 1) consists of 
14 independent variables and one dependent variable. To 
facilitate cumulative research, the measurement items for 
these constructs were directly adopted from prior studies. 
There are several measurements on firm performance in the 
present literature, such as financial performance, strategy 
performance, and so on. Owing to the statistical data being 
distempered or many firms not willing to publish them, it is 
difficult to quantify. Therefore, in this study, the dependent 
variable specified in the model is firm performance. A firm’s 
performance was measured by annual sales growth rate dur-
ing the eight-year period (2004–2011). Fourteen independ-
ent variables (Fig. 1) were considered in this study as factors 
that impinge on the competitiveness of software firms, and 
hence on performance.

In this study, we carried out a correlation analysis and 
hierarchical linear regression (HLR). The analysis based on 
HLR is a two-step process. The first step is an assessment 
of the measurement model (for reliability and validity). The 
second step entails testing the proposed hypotheses.

In this assessment of the measurement model is a type 
of reliability and validity test. The objective is to find out to 
what extent the indicators selected for the different measure-
ment scales are reliable and valid. Reliability in this context 
refers to how consistent and stable the scores derived from 
a measurement scale are [15]. We assessed the reliability of 
each construct by means of composite reliability and Cron-
bach’s α coefficient; first, by considering the correlation of 
items within each scale, then correcting item-to-total (item-
scale) correlations, and finally deleting the effects on reli-
ability after items with low values of composite reliability 
and Cronbach’s α coefficient [15]. Table 15 captures the pro-
cess of the reliability analysis by showing the original sets 

of measurement items associated with the major constructs, 
the items dropped from the original sets to increase alpha, 
and the reliability coefficients for the final set of scales. As 
shown in the table, Cronbach’s α coefficients ranged from 
0.617 to 0.686. Hair et al. [19] recommended that Cronbach 
alpha values from 0.6 to 0.7 were deemed to be the lower 
limits of acceptability. Since the reliability measures must 
be greater than 0.60 to be considered satisfactory, all scales 
considered for this study were found to be reliable.

Table 13 presents the loadings and cross loadings of the 
constructs after a process of refinement of the constructs. 
The validity of a measurement scale is said to be convergent 
when items load highly (i.e., loading > 0.5) on their asso-
ciated constructs. All the items loaded on their respective 
constructs from a lower bound of 0.533 to an upper bound 
of 0.888.

4.3  Result

Hierarchical multiple regression analysis was used to test 
the hypotheses of this study. We conducted a series of global 
tests comparing successive models by using incremental 
F-tests, as shown at the bottom of Table 14.

The set of variables [management staff (AA), manage-
ment assistance staff (AB), technical staff (AC), marketing 
staff (AD), and consulting service staff (AE)] predicting 
human resources and constituting Model 1 (ΔR2 = 0.439, 
F = 5.217***), were first entered into the equation to test 
their effect on sales growth. Two variables were found to 
be significant. The beta values showed that management 
assistance staff (β = 0.261*) and technical staff (β = 0.327**) 
were significant predictors of sales growth. In other words, 
two attributes (management assistance staff and technical 
staff) of human resource factors (Table 4) had a positive 
influence on sales growth. Of these two attributes, technical 
staff had the strongest impact on sales growth. Therefore, 
H1a, H1b, and H1c were supported, while H1d and H1e 
were not supported.

Table 12  Software classification and distribution of firms

Classification Number of 
respondents

Per lot

ERP/SCM/CRM 13 16.5%
KMS/EDMS/BPM 15 19%
Protection and security software 15 19%
Development and OS software 22 27.8%
Industry and science software 13 16.5
Other software 1 1.3%
Total 79 100%
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In Model 2 (ΔR2 = 0.47, F = 4.427***), the market 
resource factors [market scale (BA) and partnership (BB)] 
were added to test their effect on sales growth. As shown in 
Table 15, the beta values showed that partnership (β = 0.286*) 
was the weakly significant predictor of sales growth. There-
fore, while H2b was supported, H2a was not supported.

As shown in model 3 (ΔR2 = 0.616, F = 5.335***) of 
Table 15, development strategy, an attribute of technol-
ogy capability was positive and statistically significant 

(β = 5.16***). However, the two attributes of technology 
capability (development experience and development envi-
ronment were not statistically significant. Overall, among 
the technology capability factors, only H3b was partially 
supported, while H3a and H3c were not supported.

In Model 4 (ΔR2 = 0.616, F = 5.335***), we suggest 
that internationalization capability [international strategy 
(DA) and internationalization experience (BD)] effects 
sales growth. Internationalization experience, an attribute 

Table 13  Reliability and 
validity analysis

The significance of italics is the meaning that the validity of a measurement scale is said to be convergent 
when items load highly (i.e., loading > 0.5) on their associated constructs

Variable Confirmatory factor analysis (CFA) Cronbach’s α

1 2 3 4 5

DA .828 − .045 − .047 − .041 − .160 0.667
DB .699 − .104 − .068 .171 .004
EB − .038 .888 − .021 − .017 .148 0.637
EA − .279 .809 − .122 .107 − .252
AE − .071 − .070 .837 .338 − .036 0.686
AC .482 .088 .648 − .084 .140
AB .365 − .051 .604 .175 − .559
AA − .135 − .261 .572 .055 .387
AD .318 .732 .433 − .060 − .116
BA − .033 − .062 .114 .828 .103 0.468
BB .377 .283 .131 .636 .126
CC .356 − .204 .131 .035 .749 0.617
CB .094 .008 .224 .299 .720
CA .333 − .374 .197 .371 .458

Table 14  Hierarchical multiple regression analysis for sales growth

*** p < 0.01, ** p < 0.05, * p < 0.1

Block Variables Model 1 Model 2 Model 3 Model 4 Model 5
β β β β β

Block 1 (human resources) Management staff .052 .106 .059 .017 .020
Management assistance staff .261* .282* .418** .489** .491**
Technical staff .327** .269** .398** .342** .343**
Marketing staff .282 .214 .140 .158 .161
Consulting service staff .176 .190 .114 .186 .184

Block 2 (market resources) Market scale − .047 − .086 − .108 − .110
Partnership .286* .213* .241* .246*

Block 3 (technology capability) Development experience − .046 − .003 − .012
Development strategy .516*** .502*** .499**
Development environment .004 − .034 − .031

Block 4 (internationalization capability) Internationalization strategy − .351 − .354
Internationalization experience .295* .294*

Block 5 (customer satisfaction) Product satisfaction .009
Service satisfaction − .028

R2 .542 .608 .758 .781 .782
ΔR2 .439 .47 .616 .607 .547
F 5.217*** 4.427*** 5.335*** 4.469*** 3.327**
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of internationalization capability is weakly positive and 
statistically significant (β = 2.95*).

In Model 5 (ΔR2 = 0.616, F = 5.335***), product satisfac-
tion (β = 0.009) and service satisfaction (β = −0.028) do not 
have a significant effect on sales growth. Therefore, H5a and 
H5b were not supported.

We evaluated the relative influence of significant vari-
ables on Model 5. Among these significant attributes, devel-
opment strategy (β = 0.499) had the strongest impact on sales 
growth. The following variables were also observed to have 
an effect on the sales growth: the management assistance 
staff (β = 0.491), the technical staff (β = 0.343), the inter-
nationalization experience (β = 0.294), and the partnership 
(β = 0.246), constituting the second, third, fourth, and fifth 
variables, respectively.

4.4  Discussion

Table 15 represents a summary of the hypotheses and the 
outcome of the study. It shows each hypothesis, our conclu-
sion, and the impact priority of significant variables.

The purpose of this study has been to investigate the rela-
tionship between the competitive capabilities of software 
firms and firm performance, and hence their influence on 
firm performance.

Altogether, 14 hypotheses were investigated in this study, 
of which 5 were supported, and 9 were not supported.

Regarding the human resources factor, two attributes 
[management assistance staff (H1b) and technical staff 
(H1c)] have a positive and significant relationship with firm 
performance. This finding contributes to the understanding 
of competitive factors considering the characteristics of the 
Korean software industry [20, 22, 42]. In other words, we 
suggest that among the main attributes of human resources, 
competitive factors are the power of management assistance 
and technical staff, as previous research [7] shows that com-
petitive factors capture the firm-specific capabilities and 
assets of innovative SMSEs.

The finding on the market resources factor explains the 
power of partnership (scales and strategy of partner in mar-
ket) and its influence on firm performance although pre-
vious researches focused on market resource and external 
capability [13, 14, 29, 47]. Since software firms in Korea 
have limited market orientation towards large companies 

Table 15  Hierarchical multiple regression analysis for sales growth

*** p < 0.01, ** p < 0.05, * p < 0.1

Hypotheses Conclusion Impact priority on 
firm performance

H1a: The level of management staff is positively associated with a software firm’s perfor-
mance

Not supported (β = 0.52) –

H1b: The level of management assistance staff is positively associated with a software 
firm’s performance

Partially supported (β = 0.261*) 2

H1c: The level of technical staff is positively associated with a software firm’s perfor-
mance

Supported (β = 0.327**) 3

H1d: The level of marketing staff is positively associated with a software firm’s perfor-
mance

Not supported (β = 0.282) –

H1e: The level of consulting service staff is positively associated with a software firm’s 
performance

Not supported (β = 0.176) –

H2a: The level of market scale is positively associated with a software firm’s performance Not supported (β = − 0.047) –
H2b: The level of partnership is positively associated with a software firm’s performance Partially supported (β = 0.286*) 5
H3a: The level of development experience is positively associated with a software firm’s 

performance
Not supported (β = − 0.003) –

H3b: The level of development strategy is positively associated with a software firm’s 
performance

Supported (β = 0.516***) 1

H3c: The level of development environment is positively associated with a software firm’s 
performance

Not supported (β = 0.004) –

H4a: The level of internationalization strategy is positively associated with a software 
firm’s performance

Not supported (β = − 0.351) –

H4b: The level of internationalization experience is positively associated with a software 
firm’s performance

Partially supported (β = 0.295*) 4

H5a: The level of product satisfaction is positively associated with a software firm’s 
performance

Not supported (β = 0.009) –

H5b: The level of service satisfaction is positively associated with a software firm’s perfor-
mance

Not supported (β = 0.028) –
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such as Samsung SDS, LG CNS, etc., this finding explains 
that partnership with governments, competitors, and so on, 
rather than the quantitative scale of the market, is important. 
In South Korea, although many software firms are interested 
in the global market, they have difficulties finding funding, 
owing to an insufficient support system and so forth [20]. 
Owing to these problems, the finding on the international 
capability factor accentuates the importance of the interna-
tionalization experience for opportunities (cooperation with 
global company and so on) in the global market rather than 
planning strategy in an unstable domestic environment. In 
Korea, many software firms follow a form of public sector-
oriented business, especially e-government, and the practice 
of accepting the lowest price-bid in public sectors aggravates 
the profitability of software firms [20, 22, 42]. Therefore, the 
findings on the technology capability factors suggests that 
software firms in Korea should concentrate on development 
strategy, rather than development experience and environ-
ment, to reinforce the technical capability for sustainable 
growth.

Prior studies (Del Canto and Gonzalez); [30, 43] empha-
size internationalization capability to improve firm perfor-
mance. In Korea, although many software firms are inter-
ested in the global market, they have funding difficulties, 
insufficient support systems, and so on [20]. Owing of these 
problems, the findings on the international capability factor 
present the importance of the internationalization experience 
for opportunities (cooperation with global companies, etc.) 
in the global market, rather than the planning strategy in an 
unstable domestic environment.

Customer satisfaction as a competitive factor is a tradi-
tional issue in the marketing domain and a broad concept 
that includes perceived evaluation of products and services 
[12, 18, 21, 25, 35, 37]. However, the finding on customer 
satisfaction factors presents no influence on firm perfor-
mance. This finding explains that many software firms focus 
on project audits, rather than customer satisfaction in Korea 
[20, 22, 23].

Finally, we suggest impact priority on firm perfor-
mance [development strategy (technology capability fac-
tor)] →  management assistance staff (human resource 
factor) → technical staff (human resource factor) → inter-
nationalization experience (internationalization capability 
factor) → partnership (market capability factor). This find-
ing has two implications: First, from a management perspec-
tive, software firms in Korea focused on human resources 
based on technology development in the domestic market. 
Second, from a policy perspective, governments will support 
the building up of external capabilities (internationalization 
experience and partnership) for software firms.

5  Limitations and conclusions

In this paper we attempted to uncover the competitive factors 
of medium and small software firms in Korea and how they 
affect performance. Our study, like any other study, suffers 
from some limitations. First, our sample size is not large 
enough to allow us to analyze the effects of all competitive 
factors. The sample consisted of only firms that participated 
in the KSFCA. Thus, without further research, the result 
cannot be expanded beyond these firms participating in 
KSFSA trade associations. A second limitation is that our 
study is based on data from medium and small firms. Ideally, 
we would have liked to include data from a few more global 
firms. However, getting access to such detailed data that is of 
great competitive significance is a difficult challenge.

Moreover, a maturity model study for competitiveness 
is needed. In this study, we focused on competitive factors 
for software firms and did not set up a specific action plan 
to improve the level of competitiveness in software firms. 
Using a maturity model study, a theoretical basis must be 
secured on a competitiveness level, and for strategic and 
political support, a maturity model study considering the 
characteristics of the Korean software and IT service market 
is necessary.

We consider, as further study, an evaluation system of 
software competitiveness based on a corresponding matu-
rity model by combining traditional software resources and 
capabilities assessment models with general competitive 
factors. Using the system, software firms can evaluate their 
own current competitiveness levels. Consequently, they can 
trace any changes in competitiveness levels in order to gain a 
more precise understanding of their competitive advantages.

In conclusion, the paper attempted to take an initial 
step in putting forth the importance of competitive factors 
in medium and small software firms and estimating their 
impact on performance. We hope that the findings of this 
paper in advocating the importance of contextually grounded 
studies on the competitiveness of software firms will spur 
further research along these lines in other industries.
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