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Foreword	

It gives me great pleasure to present you the first volume of International Journal 
of Synergy and Research (IJSR). The new journal was established to provide the 
multidisciplinary platform for academics and researchers in the areas of business, 
management, service, engineering and social sciences. 

From this journal we aim to provide scientific forum for the advancement of 
knowledge for synergy phenomenon in business and society. The current business 
environment is getting more competitive as well as being more global. Synergy seems 
to be the key success determinant of contemporary enterprises as well as the prerequisite 
for creativity and human cooperation, although it has not been widely examined in 
business literature yet.

We acquire the synergetic effect if the result of particular elements cooperation is 
greater then the sum of entities, referred to individuals, teams, organizations, processes,  
societies, etc, but also when the transfer of ideas, experience and knowledge takes place.

We share the hope that new journal will also enable the synergy of international 
researchers and academics.

In this maiden volume, we have received good response from submission from 
around the world.  After due process of double blind peer review, we have selected 
seven research papers from Thailand, Malaysia, Finland, Slovenia and Morocco.

The inaugural issue covers the areas of multidimensional synergy and contains the 
examples of synergy in various areas, such as:  success factors, strategic management 
of technology, knowledge based competitive advantage, innovations of regions 
networking, productization of university services, marketing management in tourism 
and public – private partnership in education sector.

We hope you would enjoy the first issue and we wish that the research papers 
could elevate the research knowledge synergy for academic, professors and doctoral 
students as well as the practitioners. We are looking forward to more solid research 
paper submission around the world as we see synergy as one of the most important 
phenomenon in management and business. As the research is published in these areas in 
the IJSRl, we will have sound evidence on what makes an organization tick.

Dear reader, author, Editorial Board member! Let me use this opportunity to express 
my gratefulness and appreciation for your contribution to the Journal. Your work, either 
by contributing articles, reviewing them or by working as a Board member, has shaped 
and framed the Journal.

Editors

International Journal  
of Synergy and Research

Vol. 1,  No. 1, 2012
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Abstract
Purpose – This paper aims to examine the five critical success factors (i.e., top management 
involvement and commitment, training and education, teamwork, cultural change, and organizational 
infrastructure) on Six Sigma implementation in the Original Equipment Manufacturer (OEM) industry.
Design/methodology/approach – Survey data are collected from 102 employees from 
a renowned OEM company in Malaysia. Multiple regression analysis is performed to test the 
research hypothesis. 
Findings – The results show that top management involvement and commitment, as well as 
training and education are independent and positively related to six sigma implementation. 
However, teamwork has a negative relationship with Six Sigma implementation. 
Practical implications – This study provides empirical evidence for critical success factors and 
their importance to Six Sigma adoption in OEM. The findings of this study provide a basis for 
the industrial practitioners to focus on top management involvement and commitment, as well as 
training and education in order to facilitate effective Six Sigma implementation.
Originality/value – The critical success factors in relation to the Six Sigma implementation in 
the OEM industries are under-studied, in particular, within the Asian region. Our study adds to the 
total quality management literature. First, top management involvement and commitment, as well 
as training and education appear to be significantly related to Six Sigma implementation. Second, 
this study reveals the role of teamwork that inhibits successful Six Sigma implementation in the 
OEM industry.
Keywords – Critical Success Factors, Six Sigma, Malaysia, Original Equipment Manufacturer, 
Total Quality Management, Synergy and Research.
Article Type – Research Paper

1.	Introduction
Six Sigma is a methodical and data-driven approach to implementing process 
improvement in an organization (Gijo and Scaria, 2010). In fact, Six Sigma is one of 
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new quality management innovations that several companies have implemented, with 
the aim of enhancing business performance and customer services (Braunscheidel et al., 
2011). The Six Sigma approach was first introduced in 1987 by Motorola, and its purpose 
was to improve organizational performance by reducing process output variation (Gijo 
and Scaria, 2010; Sadraoui et al., 2010; Ng et al., 2005). Numerous companies have 
gained substantial benefits from the Six Sigma programme, though not all are successful 
(Coronado and Antony, 2002).

Following Antony (2007), Six Sigma adoption will continue to gain popularity in 
countries (e.g., Malaysia, Thailand, China and India). There has been a great deal of 
academic research on the topic of Six Sigma. A review on the past and recent Six Sigma 
literature has shown that scholars have limited their research to focus on medical device 
industry (Braunscheidel et al., 2011), automobile manufacturing company (Gijo and 
Scaria, 2010), hospital (Mandahawi et al., 2010), food and beverage industry (Sadraoui 
et al., 2010), small and medium enterprises (Bewoor and Pawar, 2010; Antony et al., 
2005), software industry (Mahanti and Antony, 2009), cargo containers (Ng et al., 2005). 
According to Rockart (1979), the identification of critical success factors (CSFs) is very 
effective in guiding the management to define the information required to facilitate 
successful competitive performance of the company. Within the Six Sigma’s context, 
CSFs are regarded as the areas of activity without which a project implementation is less 
likely to be successful (Coronado and Antony, 2002). Nevertheless, the topic of CSFs 
of Six Sigma practice seems to have been ignored in Original Equipment Manufacturer 
(OEM) industry in Southeast Asia. 

OEM refers to a manufacturing company which makes products or components 
of products that other organizations buy and sell under the purchasing organizations’ 
trademark (VanBaren, 2011). Over the three decades, the larger economies of 
Southeast Asia (i.e., Malaysia, Indonesia, Thailand and Singapore) have steadily 
outperformed other developing counties (Perry, 2003). In Malaysia, the international 
contracting associated with OEM has significantly contributed in Malaysian 
economic development. According to Malaysian Industrial Development Authority 
(MIDA) (MIDA, 2011), the Malaysian economy grew 7.2 percent in 2010, and the 
Central Bank of Malaysia has projected a growth of 5-6 percent in 2011. Given that 
OEM is one of the key drivers for economic development in Malaysia, this study is 
motivated by the need to examine the CSFs on Six Sigma implementation in OEM 
in Malaysia. Our study differs from existing Six Sigma research because it provides 
both theoretical and practical implications for the Malaysian OEM industries to gain 
sustainable competitive advantage.

In the following sections, a review of the literature on Six Sigma, and the CSFs 
is presented. The research hypotheses of this study are also suggested in this section. 
Next, the research design and methodology used in this study are articulated. This is 
followed by a discussion of the statistical results and research findings. In the final 
section, the research implications, limitations and direction for future research are 
presented.



Critical Success 
Factors 

of Six Sigma 
in Original 

Equipment 
Manufacturer 

Company 
in Malaysia

9

2.	Literature	review	and	hypotheses	development	
2.1.	Six	Sigma	implementation
Sigma has been used as a measurement standard after Frederick Gauss first introduced 
the statistical concept of normal distribution (Chakrabarty and Tan, 2007). In 1922, 
Walter Andrew Shewhart, who is also known as the father of statistical quality control, 
later introduced Three Sigma as a measurement of process output variation (Chakrabarty 
and Tan, 2007). From a statistical viewpoint, Three Sigma is associated with a defect 
rate of 2600 per million opportunities (Chakrabarty and Tan, 2007). The idea of Six 
Sigma is proposed by Mikel Harry at Motorola in 1980s (Thawani, 2004) and it is 
derived from the quality improvement philosophies of Edwards Deming and Joseph 
Juran (Sadraoui et al., 2010; Thawani, 2004). According to Ng et al. (2005), Six Sigma 
is a program with a goal of reducing output variation so that no more than 3.4 defect 
parts per million opportunities. 

The fundamental stage of Six Sigma program is its implementation (Miguel and 
Andrietta, 2009). The implementation of Six Sigma involves both management and 
technical components (Mahanti and Antony, 2009). The management components 
include selection of the right people for Six Sigma program, selection of the right 
process metrics, provision of training and education (Rohani et al., 2010; Mahanti and 
Antony, 2009; Miguel and Andrietta, 2009). On the other hand, the technical components 
take into account the use of statistical tools and process improvement to reduce output 
variation (Rahman et al., 2010; Mahanti and Antony, 2009). These management and 
technical components represent the critical factors which are important to the success of 
a Six Sigma implementation. 

2.2.	Critical	success	factors
In retrospect, several conceptual papers (e.g., Coronado and Antony, 2002; Henderson 
and Evans, 2000; Antony et al., 2000) have been published on the CSFs for a successful 
Six Sigma implementation. In the early 2000s, Henderson and Evans (2000) posited 
that upper management support/involvement, organizational infrastructure, training, 
and tools (i.e., team, process and statistical tools) are key dimensions for implementing 
a successful Six Sigma program. In a related vein, Antony et al. (2000) proposed 
ten CSFs: (1) management commitment and support; (2) training and education; (3) 
teamwork; (4) process prioritisation and definition; (5) selection of process variables; 
(6) measurement system; (7) selection of control charts; (8) cultural change; (9) use of 
pilot study; and (10) use of computers and software packages. Although these factors 
identified in the conceptual paper of Antony et al. (2000) are important, these CSFs are 
yet to be validated through empirical studies.

Coronado and Antony (2002) later coalesced all the CSFs for Six Sigma implementation 
proposed in the existing literature, and summarized twelve CSFs as follows: (1) 
management involvement and commitment; (2) cultural change; (3) communication; (4) 
organization infrastructure; (5) training; (6) linking Six Sigma to business strategy; (7) 
linking Six Sigma to customer; (8) linking Six Sigma to human resources; (9) linking 
Six Sigma to suppliers; (10) understanding tools and techniques within Six Sigma; (11) 
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project management skills; and (12) project prioritisation and selection. However, these 
factors suggested by Coronado and Antony (2002) have not been empirically tested.

In a recent publication, Rohani et al. (2010) proposed a survey instrument comprising 
eleven scales (i.e., top management commitment, teamwork, training and education, 
control charts, identification of process/product parameter, process prioritization and 
identification, measurement systems analysis, pilot project, use of facilitator, cultural 
change, and deployment) to measure the effectiveness of statistical process control. This 
survey instrument has been tested and validated in manufacturing companies.

Because this study assesses the Six Sigma implementation in the context of OEM, 
not all abovementioned CSFs are appropriate to be included in this study. On the basis 
of a careful review (e.g., Rohani et al., 2010; Coronado and Antony, 2002; Henderson 
and Evans, 2000; Antony et al., 2000), the important CSFs for this study are measured 
by five elements, namely, top management involvement and commitment, training and 
education,  teamwork, cultural change, and organizational infrastructure.

2.3.	The	Hypothesized	relationship	between	critical	success	
factors	and	Six	Sigma	implementation
2.3.1	Top	management	involvement	and	commitment
Top management support has been predominantly recognized as a critical success factor 
by those who have practised Six Sigma (Henderson and Evans, 2000). This notion is 
further backed by Coronado and Antony (2002) which posited that the Chief Executive 
Officers (CE0s) are the key people who have led the success stories in Motorola, General 
Electric and AlliedSignal. In the workplace, the management commitment and support 
are important in handling the causes of process output variation (Antony et al., 2000). 
According to Zu et al. (2008), top management decisions on the organization’s strategic 
objectives will affect the metrics and goals set for the Six Sigma improvement projects. 
In the past, many researchers (e.g., Chakrabarty and Tan, 2009; Mahanti and Antony, 
2009; Zu et al., 2008; Coronado and Antony, 2002; Antony et al., 2000; Henderson 
and Evans, 2000) have reported that top management involvement and commitment is 
positively related to the Six Sigma implementation. Given that top management support 
is needed in the implementation of Six Sigma (Zu et al., 2008; Coronado and Antony, 
2002; Henderson and Evans, 2000), we propose the following hypothesis:

H1: Top management involvement and commitment will have a positive relationship 
with the Six Sigma implementation.

2.3.2.	Training	and	education
Provision of training and education is important to the success of Six Sigma 
implementation (Coronado and Antony, 2002). It is necessary to design and plan for 
the Six Sigma project development, training and resources prior to implementating Six 
Sigma technique in a company (Heckl et al., 2010). Many Six Sigma-based organizations 
(e.g., Motorola, General Electric and AlliedSignal) provides Master Black-Belt training 
for the process’s champions (top management), process’ owner (middle management), 
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shop-floor operators and supporting divisions (implementation team) (Harry, 1994 
as cited by Antony et al., 2000). For example, the green belt training is provided in 
intentional sites for all staff members in General Electric (Henderson and Evans, 2000). 
Previous studies (e.g., Heckl et al., 2010; Chakrabarty and Tan, 2009; Coronado and 
Antony, 2002; Antony et al., 2000; Henderson and Evans, 2000) have found a positive 
relationship between training and education, and the Six Sigma implementation. In this 
instance, we expect that training and education will be positively related to the Six 
Sigma implementation. Hence, it is proposed:

H2: Training and education will have a positive relationship with the Six Sigma 
implementation.

2.3.3.	Teamwork
Effective teamwork is the main component for the success of Six Sigma program 
(Thawani, 2004). It is value-added to have teams in any problem solving actions 
because different team players have different skills, talents, knowledge and experience 
(Antony et al., 2000). In the Six Sigma working teams, roles and responsibilities of team 
members (e.g., champions, master black belts, black belts and green belts) are explicitly 
defined (Gutierrez et al., 2009; Thawani, 2004). Since the Six Sigma working teams 
have profound ability and knowledge of Six Sigma techniques (Gutierrez et al., 2009), 
teamwork will increase the likelihood of Six Sigma success. This assertion has been 
supported by prior literature (e.g., Chakrabarty and Tan, 2009; Gutierrez et al., 2009; 
Thawani, 2004; Coronado and Antony, 2002; Antony et al., 2000). As such, we suggest 
the following hypothesis:

H3: Teamwork will have a positive relationship with the Six Sigma implementation.

2.3.4.	Cultural	change
Cultural change is one major CSFs affecting Six Sigma implementation (Chakrabarty and 
Tan, 2007; 2009). According to Coronado and Antony (2002), Six Sigma is regarded as 
a breakthrough idea because it transforms the organization and culture. To nurture the Six 
Sigma culture, the organizational administrators should collect employees’ feedback, plan 
the cultural change through a proper Six Sigma milestone, delegate jobs and empower 
staff in decision-making (Coronado and Antony, 2002). In a survey on service firms in 
Singapore, Chakrabarty and Tan (2009) has confirmed that cultural change is a critical 
factor of Six Sigma practice. In support of these findings, the hypothesis below is proposed:

H4: Cultural change will have a positive relationship with the Six Sigma 
implementation.

2.3.5.	Organizational	infrastructure
Certain organizational infrastructure needs to be in place prior to introducing Six Sigma 
program in an organization (Coronado and Antony, 2002). For example, an organization 
shall have sufficient resources and investment to engage in Six Sigma program. In 
addition, every worker in a Six Sigma-oriented organization shall have undertaken 
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statistical courses and training, as well as have driven other co-workers to involve in 
Six Sigma activities (Henderson and Evans, 2000). To retain employees’ interest in Six 
Sigma program, small quick wins are allowed in the initial stage, and subsequently 
emphasize complex projects which need more time and effort (Coronado and Antony, 
2002). Drawing from the literature (e.g., Coronado and Antony, 2002; Henderson and 
Evans, 2000), the hypothesis below is proposed:

H5: Organizational infrastructure will have a positive relationship with the Six 
Sigma implementation.

3.	Research	Methodology
3.1.	Measures
3.1.1.	Independent	variables
The survey items of this study are adapted from prior literature (e.g., Rahman et al., 2010; 
Rohani et al., 2010; Henderson and Evans, 2000, Rungtusanatham et al., 1999). The 
instrument of critical success factors used in this study is an adaptation of the scale developed 
by Rohani et al. (2010), Henderson and Evans (2000), Antony et al. (2000), Rungtusanatham 
et al. (1999) and Gordon et al. (1994). In our study, each construct (i.e., top management 
involvement and commitment, training and education, teamwork, cultural change, and 
organizational infrastructure) is scored on a five-point scale. Anchors ranging from 1 = 
strongly disagree to 5 = strongly agree are used to measure the independent variables. 

3.1.2.	Dependent	variables
The scale of Six Sigma implementation is accessed using the items from Rahman et al. 
(2010). A five-point Likert scale, anchored by very weak (1) to very strong (5), is used to 
measure the degree to which a respondent agrees with the status of Six Sigma implementation 
in his or her company. Appendix A shows the survey items used in this research.

3.2.	Sample	and	Procedure
The hypothesized research model is illustrated in Figure 1. A sample of 102 is collected 
for the data analysis. The respondents for this study are employees (e.g., head of 
department, senior executives, executives and others) working in an OEM company. 
This particular company is appropriately selected to represent the population in this 
research for three main reasons. First, according to a survey published by digital 
measurement provider comScore, the company selected in this study is the top OEM 
Company with a 25.5 percent market share in the mobile industry (Shantharam, 2011). 
In other words, this company takes the lead in providing mobile devices for the global 
market. Second, this company is one of the OEM organizations which is highly ranked 
and listed in the category of Electronic Manufacturing Services (EMS) Industry under 
MIDA directory (MIDA, 2011). MIDA is the Malaysian government’s main agency to 
promote both manufacturing and services sectors in Malaysia. The company selected 
in this study has Six Sigma success stories that have been reported and recognized by 
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MIDA. Third, this company has implemented Six Sigma approaches since 1996. This is 
a mean of proof that Six Sigma is the focus of the company and therefore, the responses 
collected from this company are valid and representative.

Survey data are collected using a stratified random sampling procedure. The stratum 
identified in this study is the qualification of six sigma belts and certificates. This stratum 
is an important indicator of an employee’s knowledge and experiences on Six Sigma 
implementation. In this study, 200 survey questionnaires are distributed to employees 
who are champions, black belt, green belt, team members of Six Sigma projects and 
other six sigma certificate holders. Of the 107 survey returned, data analysis is performed 
using 102 usable data. As a result, the response rate for this research is 51 percent.

4.	Data	Analysis
4.1.	Profile	of	Respondents
As shown in Table 1, survey respondents include 43.1% female and 56.9% male. The age 
groups of these respondents are as follows: 14.7% are between 21-25 years old, 5.9% 
are between 26-30 years old, 21.6% are between 31-35 years old, 35.3% are between 
36-40 years old, and the remaining 22.5% are 41 years old or above. In general, the 

Figure	1:		
Research Model
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respondents hold different job positions in which 8.8% are head of department, 30.4% 
are senior executives, 52% are executives, and 8.8% are others. In terms of employees’ 
qualification of Six Sigma, 2.9% are champions, 40.2% are black belt holders, 24.5% are 
green belt holders, 25.5% are team members in Six Sigma projects, and the remaining 
6.9% are other Six Sigma certificate holders. 

Profile Number of respondents Category Count Percentage (%)

Gender 102 Female 44 43.1

Male 58 56.9

Marital Status 102 Married 83 81.4

Single 19 18.6

Age 102 21-25 Years Old 15 14.7

26-30 Years Old 6 5.9

31-35 Years Old 22 21.6

36-40 Years Old 36 35.3

41 or Above 23 22.5

Qualifications 102 High School 1 1.0

Diploma 21 20.6

Bachelor Degree 70 68.6

Master Degree 10 9.8

Job Position 102 Head of 
Department

9 8.8

Senior Executive 31 30.4

Executive 53 52.0

Other 9 8.8

Sigma Belt 102 Champions 3 2.9

Black Belt 41 40.2

Green Belt 25 24.5

Team Member 26 25.5

Other 7 6.9

Table	1:
Demographic of Survey 
Respondents
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4.2.	Scale	Validation
Table 2 shows the results of reliability and normality test. In this study, the reliability test 
is measured using Cronbach’s Alpha. As indicated in Table 2, the values of Cronbach’s 
Alpha range from 0.787 to 0.876, meeting the desirable value of 0.70 suggested by 
Nunnally and Bernstein (1994). As a result, the survey items measuring the constructs 
of top management involvement and commitment, training and education, teamwork, 
cultural change, organizational infrastructure, and Six Sigma implementation are 
statistically assessed to be reliable.

The basic assumption in using multiple regression analysis (MRA) is normality. In 
our study, assessment of skewness and kurtosis statistics is made to test for normality. 
Referring to Table 2, the normality of all constructs is assumed as the absolute values 
of skewness and kurtosis are less than 1.0. To validate the presence of multicollinearity, 
the tolerance values and variance inflation factors (VIF) are examined. Multicollinearity 
occurs if the variables show tolerance values lower 0.10 and VIF of 10 or above (Hair et 
al., 2010). As shown in Table 4, the multicollinearity problem is not significant because 
each variable has a tolerance value of more than 0.10 and the VIF values range from 
1.678 to 2.810. 

Constructs Cronbach’s
Alpha

Skewness Kurtosis

Top Management Involvement and Commitment 0.843 -0.164 -0.433

Training and Education 0.797 -0.125 -0.395

Teamwork 0.834 -0.213 -0.660

Cultural Change 0.787 -0.082 -0.372

Organizational Infrastructure 0.791 -0.071 -0.409

Six Sigma Implementation 0.876 -0.060 -0.501

Factor analysis is performed to test the unidimensionality of the scales. Referring 
to Table 3, the values of Kaiser-Meyer-Olkin (KMO) measures of sampling adequacy 
for each factor are greater than 0.60. All eigen-values of the factors analysed are greater 
than 1, meeting the recommended criteria of Hair et al. (2010). Given that all the items 
of each construct have high factor loadings greater than 0.60 on a single factor, all six 
factors (i.e., top management involvement and commitment, training and education, 
teamwork, cultural change, organizational infrastructure, and Six Sigma implementation) 
are validated.

Table	2:	
Results of Reliability 

and Normality Test
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Variables No.of 
Items

Factor 
Number

KMO Eigen-values Factor Loadings

Item1 Item2 Item3 Item4 Item5

Top Management 
Involvement and 
Commitment

5 1 0.773 3.075 0.756
 

0.809 0.787 0.752 0.816

Training and Education 5 1 0.739 2.770 0.658 0.768 0.785 0.747 0.757

Teamwork 3 1 0.674 2.255 0.816 0.916 0.866 Nil Nil

Cultural Change 4 1 0.637 2.466 0.683 0.894 0.868 0.668 Nil

Organizational Infrastructure 5 1 0.729 2.786 0.721 0.827 0.828 0.656 0.682

Six Sigma Implementation 5 1 0.789 3.539 0.808 0.794 0.886 0.849 0.866

4.3.	Hypotheses	Testing
The hypothesised model is tested using MRA. In our study, Cohen’s rules for effect sizes 
are adopted to measure the magnitude of effects. Conventional effect size with r-value 
of 0.30 is regarded as medium (Cohen, 1977, p. 83). As shown in Table 4, the effect size 
of this study is considered as medium because the coefficient of determination (R2) is 
0.100; indicating 10% of Six Sigma implementation can be explained by the five CSFs. 
The parameter estimates of top management involvement and commitment, training and 
education, as well as teamwork have acceptable statistical significance levels. Results 
of MRA show that top management involvement and commitment (beta coefficient 
= 0.526; p < 0.05) are positively related to the Six Sigma implementation. Training 
and education (beta coefficient = 0.380; p < 0.10) are found to have a significant and 
positive relationship with the Six Sigma implementation. Interestingly, teamwork (beta 
coefficient = -0.567; p < 0.05) is negatively related to the Six Sigma implementation. 
Given the negative sign shown, Hypotheses H3 is not supported. On the other hand, 
cultural change (beta coefficient = 0.092; p > 0.10) and organizational infrastructure 
(beta coefficient = 0.039; p > 0.10) have no significant relationship with Six Sigma 
implementation. Therefore, Hypotheses H1 and H2 are statistically supported. Likewise, 
Hypotheses H3 through H5 are not supported.

5.	Discussions	
Our findings support the hypothesis that top management involvement and commitment 
are positively related to Six Sigma implementation. This result is consistent with 
Chakrabarty and Tan (2009), Mahanti and Antony (2009), Zu et al. (2008), Coronado 
and Antony (2002), Antony et al. (2000) and Henderson and Evans (2000). Our result 
suggests that it is highly desirable to have top management involvement and commitment 
in the Six Sigma implementation.

Table	3:	
Results of Factor 
Analysis 
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As expected, our study shows that training and education are positively related to Six 
Sigma implementation. This result is consistent with past studies from Heckl et al. (2010), 
Chakrabarty and Tan (2009), Coronado and Antony (2002), Antony et al. (2000) and Henderson 
and Evans (2000). Our findings indicate that adequate training and education are required to 
provide the necessary Six Sigma know-how, resulting in successful Six Sigma implementation.

Interestingly, our result reveals that teamwork is negatively related to Six Sigma 
implementation. This result is inconsistent with past studies such as Chakrabarty and 
Tan (2009), Gutierrez et al. (2009), Thawani (2004), Coronado and Antony (2002) and 
Antony et al. (2000). This may be due to resistance to change among the employees in 
OEM in Malaysia. Organizational change (i.e., Six Sigma practice) might not be readily 
embraced and understood by the employees, and teamwork has not taken effective 
control of the Six Sigma implementation.

6.	Conclusion,	Research	Implications	and	Limitation
The Six Sigma implementation has evolved into a business strategy in OEM. This study has 
shed some lights concerning the CSFs in Six Sigma implementation in OEM. In fact, the 
proposed model in this study provides three important areas that organizational managers 
must be attentive when practicing Six Sigma. First, top management involvement and 
commitment directly affect the Six Sigma adoption. It is important that top management will 
provide full support to Six Sigma implementation, and allocate sufficient budget and resources 

Model
Unstandardized 

Coefficients
Standardized 
Coefficients t Sig. Collinearity Statistics

β Std. Error β Tolerance VIF

1 (Constant) -1.942 0.824 -2.357 0.020

Top Management 
Involvement and 
Commitment

0.526 0.248 0.326 2.117 0.037** 0.396 2.525

Training and Education 0.380 0.217 0.220 1.750 0.083* 0.596 1.678

Teamwork -0.567 0.219 -0.419 -2.583 0.011** 0.356 2.810

Cultural Change 0.092 0.202 0.060 0.458 0.648 0.543 1.841

Organizational Infrastructure 0.039 0.232 0.023 0.167 0.868 0.507 1.971

Table	4:		
Results of Multiple 
Regression Analysis

R² 0.100
Adj. R² 0.530
Sig. F 0.069
F-value 2.128

a Dependent Variable: Six Sigma Implementation 
Note. * p < 0.10 (two-tailed); ** p < 0.05 (two-tailed) 
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for continuous improvement of Six Sigma program.  Second, organizational managers shall 
free up employees to engage in training and education followed by execution of Six Sigma 
as their skills and knowledge are important to the day-to-day operations and problem solving 
within the organization. Third, to facilitate a positive teamwork outcome, organizational 
managers shall improve the effectiveness of communication among colleagues, increase the 
levels of motivation and team-working spirit among the employees. 

Our study has some research limitations. First, our research model is tested using 
cross-sectional data. Future research should consider conducting longitudinal studies 
which involves repeated observations of the same CSFs variables (e.g., top management 
involvement and commitment, training and education etc) over longer periods of time. 
Second, this study uses a sample data collected from a single industry, that is, OEM in 
Malaysia. The generalization of this study may be strengthened by collecting data in 
OEM in other countries such as Thailand, Indonesia and Singapore. Third, our results 
are analyzed using multiple regression analysis. We recommend future studies to adopt 
Structural Equation Modeling (SEM) to examine the causal relationships between the 
CSFs and Six Sigma implementation.
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Appendix	A

Questionnaire Survey Items

Top Management Involvement and Commitment

1. Top management regularly spearheads Six Sigma project implementation.

2. Top management provides visible support for the use of Six Sigma methodology.

3. Top management provides adequate resources to facilitate Six Sigma efforts.

4. Six Sigma issues are reviewed in organization’s management meetings.

5. Top management has objectives for Six Sigma projects.

Training and Education

1. Basic training is given to related production workers before doing the Six Sigma.

2. Six Sigma related training is given to managers and supervisors in your organization.

3. Real life examples from production floor are importance for effective training.

4. Knowledge gained of Six Sigma methodology must be applied immediately after training.

5. Refresher classes in the application of Six Sigma are regularly conducted.

Questionnaire Survey Items

Teamwork

1. Cross functional teams meet regularly to discuss Six Sigma projects effort.

2. Teams are recognized for superior productivity improvement.

3. Supervisors encourage problem solving activity through teamwork.

Cultural change

1. Regular meetings are held to discuss Six Sigma problems based on data.

2. Problems discovered through the use of Six Sigma are resolved based on data.

3. Results of Six Sigma would be discussed with other related employee.

4. The workers’ resistance to change is communicated effectively by management.
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Questionnaire Survey Items

Organizational infrastructure

1. Champions are leaders who lead the deployment of Six Sigma in a significant area of the business.

2. Master black belts responsible for Six Sigma strategy, training, mentoring, deployment, and results.

3. Black belts lead improvement teams, who work projects across the business.

4. Green belts are full-time teachers with quantitative skills.

5. Team members are individuals who support specific projects in their area.

Six Sigma Implementation

1. Reducing production lot size

2. Cycle time reduction

3. Reducing inventory to expose manufacturing, distribution and scheduling problems

4. Using quick changeover techniques

5. Continuous / one piece flow
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Abstract
Purpose – Explaining how knowledge assets provide firms with a competitive advantage and show 
how organizational capabilities have the potential to produce long-term superior performance.
Paper Category – Research Paper and Case Study
Design/Methodology/Approach – Systematic literature review and in-depth single case study.
Findings – Knowledge assets through different learning mechanisms and effective knowledge 
management processes are bundled, linked, incorporated, converted, organized, and integrated 
into organizational capabilities which when leveraged into products and services they translate 
into above-average performance and abnormal profitability.
Research Limitations/Implications – The paper lays a foundation for further theoretical and 
empirical inquiry into the nature of firm’s knowledge assets, organizational capabilities, and the 
sources of competitive advantage. 
Practical Implications – This research provides useful guidelines for further empirical inquiry 
and in-depth case studies to find more evidence regarding the impact of knowledge asset dynamics 
on value creation processes.
Originality/Value – By introducing a framework and empirical evidence that demonstrate the link 
between knowledge dynamics, the development of organizational capabilities, and sustainability 
of a firm’s competitive advantage, the paper provides a significant clarification of how a firm’s 
knowledge assets drive long-term profitability and performance.
Keywords – Knowledge assets, knowledge dynamics, learning processes, knowledge management 
processes, organizational capabilities, competitive advantage, value creation.

Introduction
Firms can gain a competitive advantage by possessing and managing unique, difficult-
to-imitate, and hard to substitute resources (Wernerfelt, 1984; Barney, 1991). Various 
scholars argue that especially knowledge-based resources can be seen as key drivers 
of competitive advantage (Spender and Grant, 1996; Teece, 1998). Spender and Grant 
(1996) argue that if a firm is seen as a set of resources, and knowledge is the central 
resource, then we need to find ways to explain how such assets can generate value.

According to the resource-based view of the firm, resources exist as bundles which 
impact performance with causal ambiguity (Lippman and Rumelt, 1982). It is therefore 
difficult to identify how individual resources contribute to success without taking into 
account their interdependencies with other assets (Lippman and Rumelt, 1982; Dierickx 
and Cool, 1989; King and Zeithaml, 2001).
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In addition to the above outlined dynamic interactions, Teece et al., (1997) argue that 
in order to create sustainable performance, firms have to build the ability to create new 
forms of competitive advantage by appropriately adapting, integrating, and reconfiguring 
organizational skills, resources, and competencies to match the requirements of an ever-
changing environment.

The aim of this paper is to gain a clearer understanding of the theoretical foundations 
of knowledge assets as value drivers and in particular of their dynamic interactions in 
the value creation process. This research builds on the results of a systematic literature 
review as a recognized evidence-based tool for theory building (Tranfield et al., 2003) 
and an in-depth single case study research conducted in an IT company. 

The systematic literature review follows a detailed process, with the aim being 
to minimize bias through exhaustive literature searches of published and unpublished 
studies, and to provide an audit trail of the reviewers’ decisions, procedures, and 
conclusions. For the purpose of this research, the literature review was scoped on the 
basis of a carefully defined research question, which allows us to delimit the search by 
factors such as the disciplinary perspective, and keywords, as well as the quality of the 
research sources.

For the in-depth case study, our choice is motivated by the fact that, as claimed by 
Rouse and Daellenbach (1999), studies of competitive advantage using the resource-
based view require a different approach rather than large sample, cross-sectional 
analyses using secondary sources. For the purpose of this study, in-depth fieldwork and 
ethnographic study methods have been deployed using semi-structured and unstructured 
interviews, and unobtrusive observation. Some relevant data was also gathered based 
on the company’s documents and reports. The data collection processes took place in 
the customer services department and contact center units in two different sites and they 
involved employees from different hierarchical levels.

The remainder of this paper is organized in three parts. First, we discuss the 
theoretical foundations of knowledge-based superior performance. Next, we explain 
through the lenses of an in-depth case study how knowledge asset dynamics generate 
value. Finally, a conclusion will draw up some implications for both research and 
practice and a further research agenda.

2.	Knowledge	Asset	Dynamics	and	Competitive	Advantage
In the strategic management literature, knowledge assets are referred to as resources 
(Amit and Schoemaker, 1993; Barney, 1991; Grant, 1991; Helfat and Peteraf, 2003; 
Miller 2003; Teece, 1998; Moingeon et al., 1998). A resource is an asset or input into 
production that an organization owns, controls, or has access to on a semi-permanent 
basis (Helfat and Peteraf, 2003). The intangibility is considered as an important 
characteristic of knowledge assets (Michalisin et al., 1997).

Hall (1992, 1993) uses the term intangible resources and classifies them into 
assets (e.g., intellectual property rights and reputation) and skills (i.e., know-how of 
employees as well as suppliers and advisers and the collective aptitudes which add up 
to organizational culture). Dawson (2000) considers three groups of intangible assets, 
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human capital (i.e., the skills and know-how of people in the organization, working 
individually and in teams); structural capital (i.e., organizational infrastructures, and 
processes which do not depend on key staff); and, relationship capital (relationships 
with clients, suppliers and others, as well as organizational image and brands). 

Intangible assets are also often used as synonymous to what many authors refer 
to as intellectual capital (Roos and Roos, 1997; Bontis and Fitz-enz, 2002). Marr and 
Schiuma (2001) define intellectual capital as the group of knowledge assets that are 
attributed to an organization and most significantly contribute to an improved competitive 
position of this organization by adding value to the defined key stakeholders. In sum, 
knowledge assets are intangible in nature and include employees’ skills and know-
how, organizational culture, relationships with stakeholders, organizational image and 
reputation, technological infrastructure, and intellectual property.

Knowledge is seen as a resource that supports capabilities, activities, and products, 
and that in turn arises from experience (Helfat and Raubitschek, 2000). Knowledge 
assets as ‘stocks’ (Dierickx and Cool, 1989), cannot per se be the source of competitive 
advantage or abnormal profitability (Acquaah, 2003), they can only shape organizational 
capabilities (Grant, 1991, 1996) and support the firm’s activities and products (Helfat 
and Raubitschek, 2000). Many scholars emphasize the interconnectivity of knowledge 
assets and the role of knowledge management processes and organizational learning in 
enhancing their value over time (e.g., Aaker, 1989; McGaughey 2002; Nonaka et al., 
2000; Smith et al., 1996; Wiig, 1997; Zack, 1999).

The resource-based view scholars (Wernerfelt, 1984; Barney 1991; Peteraf, 1993) 
consider the firm as a bundle of knowledge assets that are dynamic in nature and 
depending on each other to create value. This interaction is enabled by organizational 
learning mechanisms and knowledge management processes. The purpose of knowledge 
management is then to maximize the enterprise’s knowledge-related effectiveness of its 
knowledge assets and to renew and leverage them constantly (Wiig, 1997; Bontis and 
Fitz-enz, 2002). Knowledge is about learning and development (Korac-Kakabadse et 
al., 2002). Development facilitates learning processes and as such increases knowledge 
generation. Also, knowledge creation is the final result of the learning process and 
conversely, learning occurs when knowledge creation, sharing, and use take place 
(Loermans, 2002). While organizational learning generates new knowledge, the 
organization that is skilled in knowledge management efficiently and effectively manages 
the knowledge that has been created. Put differently, knowledge assets are linked and 
continually interact with each other. This interconnectivity between knowledge assets 
is enabled by learning mechanisms that leverage them and enhance their value over 
time. Knowledge management processes support organizational learning in creating 
and renewing knowledge assets and in managing the generated knowledge. 

While knowledge assets are grounded in the experience and expertise of individuals, 
firms provide the physical, social, and resource allocation structure so that knowledge can 
be shaped into capabilities. The essence of the firm is then its ability to create, assemble, 
transfer, integrate, and exploit knowledge assets that underpin its capabilities (Teece, 
1998, 2000). A company’s capabilities are seen as a combination of all knowledge assets 
and cognitive processes that allow an organization to carry on its business processes 
(Miller, 2003; Montealegre, 2002; Pehrsson, 2000). These combinations of knowledge-



26

IJSR
1,1

based resources also depend upon the basic characteristics of knowledge and its social 
construction in the firm (Galunic and Rodan, 1998; McGrath et al., 1995; McGuinness 
and Morgan 2000; Schroeder et al., 2002). 

According to Rouse and Daellenbach (2002) knowledge assets, through different 
knowledge dynamics, are bundled, linked, incorporated, converted, organized, and 
integrated into socio-technical processes or organizational routines (Nelson and Winter, 
1982) that form organizational capabilities. Amit and Schoemaker (1993) consider 
that capabilities can be abstractly thought of as ‘intermediate goods’ generated by the 
firm to provide enhanced productivity of its resources, as well as strategic flexibility 
and protection of its final product or service. Ansoff (1965) describes capabilities as 
a company’s ability to deal with different combinations of competitive environments 
and levels of ‘entrepreneurial turbulence. An organizational capability also refers to the 
ability of an organization to repeatedly perform a coordinated set of tasks which relates 
either directly or indirectly to a firm’s capacity for creating value through effecting the 
transformation of inputs into outputs (Grant, 1991; Helfat and Peteraf, 2003).

Organizational capabilities are classified as either operational or dynamic (Helfat 
and Peteraf, 2003). The concept of dynamic capabilities has recently emerged in 
the strategic management literature (Teece et al., 1997; Teece and Pisano, 1994; 
Eisenhardt and Martin, 2000; Zollo and Winter, 2002; Winter, 2003; Zott, 2003). Teece 
et al., (1997) define a firm’s dynamic capabilities as “the firm’s ability to integrate, 
build, and reconfigure internal and external competences to address rapidly changing 
environments”. Similarly, Eisenhardt and Martin (2000), consider that dynamic 
capabilities are the firm’s processes that use resources – specifically the processes to 
integrate, reconfigure, gain and release resources – to match and even create market 
change. Dynamic capabilities thus are the organizational and strategic routines by which 
firms achieve new resource configurations as markets emerge, collide, split, evolve, 
and die. On the other hand, Zollo and Winter (2002) define operational capabilities as 
organizational activities geared towards the operational functioning of the firm (both 
staff and line activities). Dynamic capabilities differ from operational capabilities, as 
they relate to the firm’s ability to create and sustain competitive advantage through its 
ability to manage change (Teece, 2005). Organizational capabilities, both dynamic and 
operational, are high-level routines or collections of organizational routines. Dynamic 
capabilities are concerned with change and shape operational capabilities.

Panoply of scholars recognize the potential of capabilities in creating and sustaining 
an organization’s competitive advantage (Aaker, 1989; Barney, 1986; Blyler and 
Coff, 2003; Brown and Eisenhardt, 1995; Henderson and Cockburn, 1994; Williams, 
1992). Competitive advantage has been explained by both exogenous factors and 
internal resource endowments. McGrath et al. (1996) consider that there are two major 
paradigms for explaining sustained superior performance: i) traditional industrial 
organization economics that emphasize the barriers to competition, taking the position 
that industry effects will explain the greater part of persistent above-normal returns 
(Bain, 1956; Porter 1985) and, ii) the resource-based perspective, which considers that 
firms accumulate unique combinations of resources and abilities which allow them 
garner rents on the basis of their organizational capabilities (Barney, 1991; Wernerfelt, 
1984; Peteraf, 1993). Even though these two perspectives are different, they are seen 
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as complementary to explain competitive advantage (Peteraf and Bergen, 2003). As 
Wernerfelt (1984) states, “…entry barrier without a resource position (i.e., resources 
which can lead to high profits) leaves the firm vulnerable to diversifying entrants, 
whereas a resource position barrier without an entry barrier leaves the firm unable the 
exploit the barrier”.

Similarly, Peteraf and Barney (2003) point out that an organization has a competitive 
advantage if it is able to create economic value than the marginal (breakeven) competitor 
in its product market. Generally, the term ‘sustained’ refers to ‘long-term profitability’ 
and ‘above-average performance in the long run’ (Schoemaker, 1990; Porter, 1985).

As organizational capabilities are built internally through complex social and 
learning processes, this confers them the quality to be difficult to trade or imitate, 
scarce, valuable and non-substitutable (Barney, 1991), which in turn make them the 
source of competitive advantage, and thereby the basis to generate ‘above average rents’ 
(Amit and Schoemaker, 1993; Collis, 1994). The causally ambiguous characteristics of 
organizational capabilities have also been recognized as sources of higher performance 
(Lippman and Rumelt, 1982; Reed and DeFillippi, 1990; King and Zeithaml, 2001). 
Longevity of competitive advantage depends upon the inimitability of the capabilities 
which underlie that advantage (Grant, 1996). The broader the scope of knowledge 
integrated within a capability and the more sophisticated the integration mechanisms, the 
greater the causal ambiguity and the greater are the barriers to imitate these capabilities 
(Grant, 1997; Marsh and Stock, 2003). By focusing on dynamic capabilities, Tecce et 
al., (1997) state that the firm’s total panoply of dynamic capabilities are the major source 
of its competitive advantage as they are usually the source of Schumpeterian rents. 
Whereas Ricardian rents are quasi rents and are easily competed away, Schumpeterian 
rents have the possibility of being sustained indefinitely so long as the dynamic capability 
is maintained (Teece, 2005).

3.	Empirical	Evidence:	The	Case	of	Alfa	Company
3.1.	Company	Background
For confidentiality reasons, we will call this company Alfa. Alfa is a €15 billion 
organization and is the third largest IT services company in the world. Alfa is one of 
the leading IT services companies in Europe, Middle East and Africa. It has an annual 
turnover of €3.9 billion, employs 15.400 people and operates in over 30 countries. It 
designs, builds and operates IT systems and services for customers in the financial 
services, telecommunications, retail, utilities and government markets. Its core strength 
is the delivery of IT infrastructure management and outsourcing across desktop, 
networking and data center environments, together with a full range of related services, 
from infrastructure consulting through integration and deployment.

In the recent years, there was a growing realization at Alfa that the traditional approach 
to service was failing both clients and customers alike. Operating in the IT outsourcing 
sector, Alfa found it almost impossible to differentiate itself in a very aggressive 
marketplace. Functional focus resulted in a lack of cohesion and fragmentation. Many 
client accounts were operating at contractual obligation and no higher, while 15% were 
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at critical levels of dissatisfaction and were unlikely to be renewed. Furthermore, the 
turnover of front-line call center staff was 42% (Marr and Parry, 2004).

Alfa found that 40%-90% of incoming service requests were entirely preventable. 
This highlighted where Alfa was incurring unnecessary costs, and more importantly, 
where it was not meeting the needs of clients and customers. The message was stark for 
Alfa. It had to look at what was creating value for customers, what was not, and then 
abandon the unprofitable operations. This was an opportunity not only to re-design the 
organization but also to change the way Alfa worked with its customers and even change 
the service offerings. It was clear that customer satisfaction was a critical success factor, 
which made customer success the new goal (Marr and Neely, 2004).

As a result, Alfa has decided to implement a ‘“Sense and Respond”’ customer-
centric approach (Barlow et al., 2005). This approach places responsibility for customer 
demand at the center of the operation. This pivotal practice identifies the causes of 
cost within a business and then eliminates them. By applying this approach, service 
levels are greatly improved as are customer and employee satisfaction. At Alfa, 
“Sense and Respond” combines elements of ‘Systems Thinking’, ‘Lean Service’, and 
‘Transformational Leadership’ to produce an approach that engages front-line staff and 
delivers excellent results for customers. It is interesting to note that no technologies are 
required, rather existing ones have been used to greater effect (Marr and Parry, 2004).

Eight hundred members of staff were initially trained in the “Sense and Respond” 
model. Recently, Alfa has taken its UK-developed model and deployed “Sense and 
Respond” into operations in South Africa, Australia, Finland, Netherlands, and Japan.

3.2.	Value	Creation	Dynamics	inside	Alfa
In Alfa people and their skills and know-how are the most important success drivers. 
People inside the company are open-minded and are willing to learn. During the 
recruitment process, Alfa looks for skilful people with the right IT skills, more 
communicative and team-oriented, and enthusiastic about their work. Alfa needs those 
skills to interact each day with its customers, try to understand their business drivers, 
produce market reports and speak to key senior managers. People tend to forget IT 
and concentrate on customers’ business drivers, they help customers meet their targets, 
make them successful, and work backwards to select the technology to use. In doing so, 
they try to understand the real requirements and build on them the right services. A key 
practice in Alfa is to promote staff commitment, engage the front-line agents, and give 
each member that feeling of being a part of the whole organization.
Alfa works on building strong relationships with customers. Staff that build relationships 
with customers are mainly sales managers, account managers and service delivery 
managers. Day to day relationships are the responsibility of operations staff. Internal 
relationships based on mutual trust between people are also considered by Alfa. While 
carrying on their daily work, employees have access to specific databases to fix problems 
and resolve calls. The use of these databases is more important in helpdesks that manage 
simultaneously different contracts. However, in specialized and dedicated helpdesks 
tacit knowledge prevails.
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The relationships are very important especially with senior managers in client 
companies. Interacting at the senior level enables Alfa to understand the customer’s 
business drivers. Alfa is not just an ordinary IT supplier; it tries rather to be involved in 
enabling change in customer’s environment. Staff in Alfa spends two weeks in the client 
environment to understand the requirements and foster relationships. The relationships 
are also important among people, for example between agents and managers, and 
between agents with low technical background and engineers.

The organizational culture in Alfa is seen as an enabler for its business success. This 
culture is based fundamentally on removing the barriers that impede people to serve 
customers effectively. “Sense and Respond” helps people generate new ideas. “Sense 
and Respond” is all about helping people think and change the way they think, it is 
not just a management methodology. Culture is about change and capturing customer’s 
wants and needs. Instead of selling IT services, people should understand the entire 
customer’s business, understand its business drivers and develop the right relationships 
at the right levels. In Alfa people become passionate to be involved in contributing 
to business change. The culture is seen as a mixture and each desk is influenced by 
customer’s culture and business drivers.

The atmosphere is different from the other call centers, and people have more 
ownership over what they do, and over their own development. People are happy to 
come in and to develop their careers, and become potentially team managers or move to 
the engineering department. The leadership style in Alfa is based on giving people more 
responsibility and trust. Managers are more receptive and take the agents’ suggestions 
seriously. The working environment is also less ‘robotic’ now. Due to this leadership 
style, people are unwilling to change Alfa for another working environment. People are 
happier, and they find it more open and more structured.

All these drivers – people’s skills, relationships within Alfa and with customers, 
technical awareness, business awareness, working atmosphere, organizational culture, 
and leadership style – differentiate Alfa from its competitors. These drivers go all 
together and there is no way to separate them. For example, the relationships are linked 
to people’s skills as to people’s motivation and commitment that are in turn linked to 
their working atmosphere and leadership style.

In Alfa, people in contact with customers and their business environment share 
continually their knowledge with all the members of their business unit. There are no formal 
databases for the knowledge about customer relationships. However, there are databases 
about the problems that have been fixed which are shared throughout the helpdesks. 
Contrary to the traditional call centers where people are isolated and where interaction 
is not allowed, in Alfa knowledge sharing between people and in teams increases their 
learning every day. Internal relationships based on teamwork are a key success factor and 
people in Alfa are more motivated to work cohesively. The physical location and working 
environment is a key to enable knowledge sharing. The employees are placed next to each 
other to encourage knowledge transfer through face-to-face conversations. Knowledge 
sharing is quicker and more efficient. In each helpdesk a white board is usually used to 
highlight special events to all the members of the business unit.

While performing her/his work, each agent can get access to the customer’s 
system, to go through it, visualize the problem and fix it, which increases significantly 
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gains in time and in efficiency. Each business unit produces analyses about demand 
trends and what is coming in. Front-line agents examine and analyze the data, make 
the improvements, identify the market trends and business opportunities and share this 
knowledge with one another and with their senior managers. All the surveys are carried 
out during the month in a formalized way. Meetings between agents and managers take 
place frequently and every morning each agent reports the main issues to managers. In 
Alfa there are no hierarchical barriers between agents and managers. People have more 
control over what they do. Traditionally agents had a break set up, much regimented. 
They have now more sense of ownership with the change of the working atmosphere.

Agents learn also from their mistakes. The mistakes are not taken seriously vis-
à-vis the agents. When a mistake is made or a call is locked incorrectly, the issue is 
highlighted, put into a database of those problems resolved incorrectly, statistics are 
generated and shared with the other staff members, and training needs are identified. 
Knowledge exchange and sharing between people occurs while talking to each other 
and using the knowledge base. Agents are very encouraged to share constantly ideas, 
their experiences, the fixes, and put that knowledge in a mailbox and databases to 
facilitate sharing. Agents interact and learn from each other through reports, telephone 
calls, e-mails, meetings etc.

There is a strong coordination and cooperation between first line and second line 
agents to resolve the calls, and among managers at all levels. The role of agents has 
shifted from a technical role into a managerial responsibility concerned about identifying 
customer’s needs and satisfying her/his needs. The performance of agents is measured 
based on the suggestions and the contributions they make not the number of calls they 
answer. The emphasis is now less on quantity and more on quality. Agents have more 
time to think, they have less pressure on them, and they have more tools to give them 
access to all the information they need to fix problems. Agents communicate correctly 
the right information to the right people, and upward communication has replaced top 
down communication. The central point for each agent is to be in contact not only 
with the customer, but also with all the support units. Agents are encouraged to share 
the best practices with the overall units. The units’ managers organize monthly ‘stream 
meetings’ to discuss market trends, share the successes and failures and learn from 
such interactions. This results in system maps and control charts posted on the wall of 
each helpdesk and accessible to every staff member. These system maps are updated 
periodically on the basis of the new collected information. 

In traditional call centers there is an internal competition and knowledge hoarding 
phenomena and agents keep the strategic information for themselves to outperform their 
colleagues. In Alfa, however, the organizational culture based on supporting customers, 
responding effectively to their needs, and the sense of ownership, i.e. to be all component 
parts of one system, tends to drive away competitiveness and comparativeness between 
helpdesks.

Empowerment is a key in Alfa. An important role of managers is to identify what 
people want to improve their work. In Alfa, agents are given the skills to be the symbol 
point of contact with customers to fix problems of all nature. People have appraisal tools 
and better access to databases and systems to enable them to do their work more quickly. 
Training courses to acquire new skills are planned periodically. At Alfa, training managers 
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are responsible for developing interactive training packages, and let each person choose 
how to perform her/his work. Accreditation programs have been launched for “Sense 
and Respond” in Alfa (i.e. S&R Institute). Now 19 trainers are operational. Training 
focuses mainly on communication skills, identifying customer needs, interpreting data 
etc. New recruits coming in should meet all people in the helpdesk during the first four 
weeks and receive the necessary training to feel more comfortable in their respective 
teams. Through this learning process, beginners convert easily their way of thinking to 
match up Alfa’s mind-set.

In summary, Alfa’s knowledge assets are interdependent and interact with each 
other, and these interdependencies are enabled by organizational learning mechanisms, 
i.e. learning-by-interacting, learning-by-doing, training programs etc. with the support 
of different knowledge management practices, i.e. knowledge base, e-mails, face-to-face 
interactions, white boards, meetings etc.

Periodically, two-week workshops are made up by front-line staff. This kind of 
workshops is called ‘intervention’. This focuses especially on thinking about the way 
they carry on their work and on improving their working processes and routines. After 
the introduction of “Sense and Respond” approach, people have seen their working 
procedures changing drastically. People share now their knowledge with customers, 
visit the customers’ business environment, collect data, detect needs, and act upon this 
information. People are more proactive instead of just being reactive to any customer’s 
demand. People use their skills and what they learn each day to improve their working 
routines, to fix problems quickly and with high speed to benefit customers. The 
interaction between people enhances processes, and this explains why communication 
between people in different business units is made as much transparent as possible. 

In Client X’s helpdesk, for example, and as a part of their working routines, 
agents, when they close down and before going home, are asked to make comments 
electronically on any trend or event they have identified during the day. Agents are 
encouraged and acknowledged to report these trends and managers give the front-line 
people that capability to not just keep calls but to do some demand analysis and come 
away of their workplace and think about the emerging trends. These trends are then 
picked up every day by a duty manager. The duty manager reports periodically these 
trends to a specific level at Client X’s Company. In this perspective, the business model 
of Alfa is shifting more towards delivering business intelligence to the customer. This 
impacts positively the customer’s processes. As a result of this reporting process, the 
number of calls is coming down. The agents themselves have become aware of the 
need to perform this reporting activity to help customers and consequently improve the 
efficiency and effectiveness of their working processes and routines. 

At helpdesks work is distributed based on needs. If the majority of work is coming 
to the first line level, managers ensure that the appropriate skills needed are available 
and make sure that people are given the necessary training they need. As a result, staff 
turnover has decreased dramatically. One senior manager reports that for 8 months there 
is no agent that has left the helpdesk, as they are all now involved directly in shaping 
the whole business.

The knowledge captured from customers help make assessment around the 
peculiarities of the system, to see what works well and what are the generics, and 
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make the necessary changes inside the business unit to be successful. For example, the 
possibility of accessing customer’s system and databases directly has brought a different 
mentality to each helpdesk. For calls handling, if there is now a problem, the agent can 
access directly the system, detect and visualize the problem and decide what is the next 
action to undertake. It takes less time to fix a problem and more issues can be resolved 
in a short period of time. For also calls hand-offs, before the agents had to get each call 
in progress, and send it blindly to a support unit believing that it is the right unit to fix 
it, and if not, the call was sent again blindly to another support unit. This may generate 
in some cases 6 to 8 hand-offs in different support units until the call reaches the direct 
service that can handle it. The identification of these too many hand-offs has led to 
significant improvements. This has been resolved through building a knowledge base 
that helps people to direct each call type to a specific unit. With this change, it is the agent 
that takes the call in the first place, and it is the same agent that calls the client back. The 
customer before was used to talk two or three times to two or three different people. The 
customer now has one contact person, an end-to-end contact mechanism. As a result, 
communication between agents and mobile engineers has become more efficient by 
eliminating inappropriate calls and decreasing the time to fix a problem from 2-3 hours 
to 10-15 minutes maximum. Helpdesks have witnessed a massive transformation.

The work is shifting from support staff and engineering department to the front-line 
staff to resolve the problems quickly and more efficiently. This happens especially through 
empowering people with technology training, and keeping engineers close as much as 
possible to front-line staff. As a result, customer satisfaction has increased significantly. 
The efficient way whereby information passes now facilitates also the improvement 
of different processes and routines. More coordination is provided between front-line 
teams and support teams. People communicate differently using different means, i.e. 
telephone, e-mails, reports, white boards, meetings, and the role of managers is seen 
much more as facilitators of these various information flows. The sense of ownership 
and the empowerment given to individuals facilitate the process of coordination and 
the improvement of working practices as well. As traditional management built on 
hierarchies has blurred, people can bring in innovation by themselves. People do not 
need managers to make decisions for everything, and managers themselves encourage 
people more and more to come with new ideas for service improvement. The key change 
has been the well-defined structures and working practices, which consequently give 
people a clear vision of what their roles are. In the case of a failing demand, people look 
at the intervention process to detect where the system failed. This information is shared 
among people and also with the customers, and within the same month improvements 
are made, which in turn indicate that the processes start to be formed, and the resolution 
time starts to be reduced. While carrying on different market investigations, people 
in Alfa are getting closer to their customers. People seek continually to identify their 
customers’ perception, detect if what they have done is accurate, and if not, change the 
way they perform their work to improve service offerings.

In sum, knowledge dynamics in Alfa, i.e. the interdependencies between knowledge 
assets, organizational learning mechanisms and knowledge management processes and 
practices, shape continually its working routines and procedures, which form in turn the 
basis of Alfa’s organizational capabilities. This integration of knowledge into routines is 
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facilitated especially by strong coordination mechanisms and by the employees’ ability 
to understand customers’ needs, and assimilate and absorb the new market trends that 
are affecting their business environment.

Different from mass production thinking based on rigid processes and structures, 
“Sense and Respond” enables people to do the right thing right, to adapt continually to 
change, and to make more useful decisions to serve customers’ interests. People in Alfa 
try continually to understand the customers’ needs and wants to shape different product 
and service offerings. Account managers, service delivery managers, sales people, 
solutions groups, and solutions designers, all work together, analyze market trends, and 
plan the strategy and the roadmap for the helpdesks to ensure that they deliver the right 
service. 

“Sense and Respond” capability enables Alfa to understand and deliver tailored 
services and offerings. People in Alfa identify the demand on a monthly basis, organize 
visits to the customers’ headquarters basically every three months. The customer 
knowledge is acquired also through internet websites, publications, magazines etc. With 
the input from the front-line staff and the demand that is coming in, managers categorize 
these trends and adopt a system to reflect together with staff on which are the priorities. 
With the support of the technical staff the actions to take are then identified.

“Sense and Respond” meetings are organized periodically between managers and 
the customers’ representatives to identify new solutions, improve services, and make 
recommendations to enhance customers’ processes. The customer knowledge is shared 
between call center agents, managers, mobile engineers, and infrastructure services in 
‘cross capability meetings’. Also, a Business Transformation Group has been created to 
build strong relationships with helpdesk managers to see how new knowledge can be 
used to shape the whole business processes and offerings. These interactions between 
different units are generally organized every month. This results in identifying new 
business opportunities and in shaping any service offering according to customers’ 
needs and requirements. The inter-reporting practices between Alfa and its customers 
have led to a close partnership between Alfa and its customers thanks to “Sense and 
Respond” capability.

“Sense and Respond” capability helps Alfa reconfigure its operating routines and 
its service and product offerings in four ways: enhancing and optimizing value demand; 
identifying new opportunities and innovating through new service and product offerings; 
removing failure demand; and rethinking the way working processes are performed.

In conclusion, the different issues discussed above confer to “Sense and Respond” 
the characteristic of a dynamic capability, as it is a learned pattern of collective 
activity developed through learning mechanisms, it is concerned with change, and 
shapes continually Alfa’s operational capabilities and offerings in pursuit of improved 
effectiveness.

“Sense and Respond” allows Alfa to diversify its products and services, enhance its 
global offerings, and improve its end-to-end service, helpdesk capability, engineering 
capability, and IT services. “Sense and Respond” capability is a source of competitive 
advantage in Alfa. Almost all people in Alfa are convinced that “Sense and Respond” 
is a differentiator for their company, as it is a key in winning new contracts and new 
businesses, and establishing good relationships with customers. “Sense and Respond” 
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enables people to understand not just the customer but also the customer’s customers. 
With “Sense and Respond”, people in Alfa give customers that empathetic feeling of 
knowing what is going on in their business environment. 

“Sense and Respond” is difficult to implement even across internal units and it 
took a lot of time and energy to replicate it within Alfa itself in other countries as its 
implementation depends also on people’s willingness to change their attitudes. “Sense 
and Respond” is not a new method or a management methodology; it is a philosophy of 
how to perform better. This major differentiator has also attracted the interest of other 
customers that are choosing Alfa as their main IT supplier. Some customers are also 
interested in implementing “Sense and Respond” approach to enhance the efficiency 
and effectiveness of their processes.

With the implementation of “Sense and Respond”, Alfa has removed as much as 
60% of the incoming demand from desk services, improved agents’ productivity by 
45%, and reduced end-to-end cycle time by 70%, and increased employee satisfaction by 
40%. “Sense and Respond” helped Alfa to increase its overall profitability and achieve 
the following results: customer satisfaction increased by 28%; employee satisfaction 
increased by 40%; staff attrition decreased from 42% to 8%; operating costs reduced by 
20%; contract renewal and service upgrades amounting to £200 million.  

The roles within the call centers are constantly changing in response to the proactive 
actions undertaken by people. This creates a dynamic culture, and feedback from agents 
revealed that they are highly motivated and proud to be a part of an innovative and creative 
organization like Alfa. For Alfa, the “Sense and Respond” has become a way of life and 
a dynamic capability. It has transformed the whole customer service organization. Alfa 
has redesigned its activities not only based on market intelligence but also in relation to 
customer knowledge and end-to-end service delivery. “Sense and Respond” has become 
a major differentiator which positions Alfa as industry leader. Alfa has applied “Sense and 
Respond” in a wider context. In addition to the call center environment, this philosophy 
has now been applied to mobile engineering, human resource on-line services, payroll, 
supply chain, remote IT management and pre-contract analysis. Customers who have 
embraced “Sense and Respond” are also reaping the benefits of working with Alfa. For 
a European airline company, Alfa helpdesk intelligence has managed to reduce queues 
at ticket offices, check-ins and boarding gates.

In addition, a large government client saw customer satisfaction ratings increased 
from 5.2 to 8.2, a 57% increase. Furthermore, a training consultancy providing education 
and skills to adults reported an increase in customer satisfaction from ‘acceptable’ 
to ‘highly-satisfied’ in just four months. This particular customer experienced the 
following improvements: first-contact fix increased by 64%; end-to-end service cycle 
time reduced by 60%; end-to-end service costs decreased by 30%; Value Creation to 
Waste Demand ratio moved from 10:90 to 60:40. 

In the case of a leading Alfa customer that decided to share its IT infrastructure 
outsourcing between many suppliers, it initially awarded Alfa its helpdesk contract. 
Using “Sense and Respond”, the helpdesk staff observed 30% of the incoming demand 
was a direct result of third parties failing to meet customer needs. When action was 
taken on the data, incoming calls were reduced by 24% in one month. Alfa later went to 
win the client’s entire IT business.
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Conclusion
To validate the theoretical assumptions underpinning the relationships between 
knowledge assets, organizational capabilities and competitive advantage, a fieldwork 
research has been conducted based on an in-depth case study at Alfa. The findings provide 
meaningful insights regarding such theoretical assumptions. The empirical evidence 
furthers our understanding of how knowledge assets, if they are managed effectively 
and efficiently, impact firm performance and lead to competitive advantage. Especially, 
the case study highlights the role of organizational capabilities in providing long-term 
superior performance and above-average and long-term profitability. It has been argued 
that knowledge assets are seen as a set of intangible resources, which interact with 
each other through learning mechanisms. Knowledge management processes enable 
the generation of new knowledge, and the development of organizational capabilities 
or the way it performs its operational processes and activities. These organizational 
capabilities condition the efficiency and the effectiveness of business processes, and 
consequently the value of firm’s products and services. Dynamic capabilities shape 
and systematically reconfigure operational capabilities through assimilating new 
knowledge, and linking, organizing and integrating the generated knowledge into new 
and/or improved organizational routines.

We believe that the insights discussed in this paper represent a clearer understanding 
of how effective knowledge asset dynamics affect the overall business performance and 
improve the value-generating activity of a company. However, more empirical inquiry 
and in-depth case studies are needed to define the modalities and procedures that help 
organizations identify their knowledge assets and implement appropriate mechanisms 
that ensure the effectiveness of their organizational capabilities and in turn the value of 
their products and services.
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Abstract
Purpose – This paper aims to expose the necessity of networking among organisations to increase 
innovation performance. Specifically, it highlights the correlation between various indicators of 
innovation and the level of intra-regional and inter-regional cooperation between enterprises, 
higher education institutions and research organisations.
Design/methodology/approach – Data for the study was collected from internet open sources 
exclusively. Besides standard descriptive and inferential statistical approaches, several network 
analytic methods and techniques were applied to provide a deeper insight into the problem.
Findings – In compliance with previous studies the impact of geographical proximity and 
innovation clustering was confirmed. The results expose inter-regional networking, publishing 
achievements and the number of citations as the key factors related to the economic performance 
of the region. However, the impact of registered patents is more dubious and requires further 
investigation. Furthermore, the problem of uneven participation of Slovenian regions in the 
process of innovation and economic performance was recognised – the Central Slovenia region 
clearly outperformed other regions in Slovenia.
Research limitations/implications – The study is focused on Slovenian organisations and centres only. 
However, it could serve as the basis for conducting similar future studies in other countries and/or regions.
Originality/value – The study represents one of the first attempts to analyse cooperation and 
clustering issues related to innovation in Slovenia. 
Keywords – networking, synergy, innovation clusters, social network analysis 
Paper classification – research paper

1.	Introduction
Innovation can be defined as “a process of commercialisation of a newly developed or 
adopted product or practice” (Freeman, 1982). The number of patent registrations might 
be an important indicator of innovation since they provide the sole right to make, use 
and sell that invention for a set period of time. Besides, researchers relate innovation 
to scientific publishing and publishing in most cited (i.e. visible) scientific publications 
worldwide (UNU-MERIT, 2011).
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There is a correlation between innovation and organisational performance (Akgun 
et al., 2007) but practice shows that even “the largest firms [...] cannot always undertake 
major innovations alone” (Dickson and Hadjimanolis, 1998). Innovation is a learning 
process which requires the exchange of knowledge and a high level of interaction 
and cooperation between different partners – entities within the innovation network 
(Roelandt and Hertog, 1999). Liao et al. (2003) note that the most important knowledge 
probably comes from customers and competitors, but a larger number of knowledge 
sources creates better options for identifying changes in the environment, thus leading 
to improved performance. Therefore, successful innovation seems to be closely related 
to combining specialised yet complementary knowledge (Roelandt and Hertog, 1999). 
Entities in innovation networks are usually companies, higher education institutions 
(HEIs) and research organisations (ROs) (Whittington et al., 2009). Especially HEIs 
and ROs might be vital sources of innovation since “they are the producers of both 
technical personnel and cutting-edge scientific knowledge”. Nevertheless, Robinson et 
al. (2011) note that companies’ size may be related to their propensity to cooperate. 
Their study shows that very few small and medium enterprises (SMEs) cooperate with 
the government and HEIs as highly important sources of knowledge.

In studies of networking some authors focus primarily on the horizontal links and 
cooperation between SME. Marshall (1961) names this type of networks industrial 
districts. Others highlight the links between big firms and their suppliers, usually smaller 
firms (Marceau, 1999). In such cases hierarchical relationships or clusters in the vertical 
supply chain appear. Links may be developed between firms which need or base their 
business on the same resources. Furthermore, relationships emerge among firms involved 
in joint innovation or joint production (Marceau, 1999). Whittington et al. (2009) list 
other possible reasons for networking, e.g. the reduced costs of moving goods, increased 
availability of people and ideas, external economies of scale, benefiting from spill-over 
of knowledge, and making research and development (R&D) programmes more fertile.

Networking seems to be an important factor of fostering innovation (Dickson and 
Hadjimanolis, 1998). Mukkala (2010) confirms that the high-technology firms’ success 
depends on their innovation capacity but also on their network relationships. Whittington 
et al. (2009) even notes that “there is a strong correlation between an organization’s 
network of partnerships and its innovative output, particularly in research-intensive 
industries”. They believe that “positions in networks shape access to the information 
and resources that support innovation [...] thus enhancing [firm’s] performance”.

In most cases researchers emphasise the importance of geographical proximity between 
entities and/or the regional nature of networks. For example, Whittington et al. (2009) note 
that “physical propinquity [might be] the wellspring of scale and information benefits that 
enhance the productivity of co-located firms”. Proximity encourages interaction and is an 
important part of the dynamics of the network. Furthermore, Marceau (1999) notes that 
performance of co-located firms may be even better when there are various HEIs or ROs 
in the vicinity. Most authors agree that geographical proximity is the key but not the only 
criterion for successful innovation networking. In this context, literature pays particular 
attention to innovation in technology-intensive regions such as the Silicon Valley.

Pekkarinen and Hermaakorpi (2006) further develop the idea of geographical 
proximity and networking opportunities. They highlight the importance of introducing 
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regional strategies “based on a thorough assessment of regional resources, capabilities 
and competencies, and future opportunities leading to business potentials, which can 
give a region a competitive advantage”. Mukkala (2010) adds that regional governments 
should focus on developing networks especially in the fields of R&D, export and 
internationalisation and sales and marketing, and on encouraging innovation processes 
by supporting the business knowledge of firms, including the analysis of business ideas, 
commercialisation and distribution of new products in the market. Antončič et al. (2007) 
underline the importance of prior cooperation between network entities and the reputation 
of key entities as important factors of trust. Spielkamp and Vopel (1999) further note that 
companies often join a network on the basis of belonging to the same industry.

Theory and practice indicate that firms are situated in geographic as well as social 
structural and industry spaces. Whittington et al. (2009) found out that both proximity 
and centrality (a measure of relative importance of an actor within a social network e.g. 
social structural space) were important factors of innovation. Their research suggests 
that being located near other firms positively affects innovation, but being located close 
to HEIs and ROs is more important to the firms which are also well connected within the 
industry. Furthermore, being a member of either a local (physically co-located partners) 
or global (physically distant partners) network is positively related to innovation. 
There is also a positive relationship between both kinds of networking. Globally and 
locally well connected firms operating in the vicinity of HEIs and ROs seem to be much 
more innovation active (for definition see OECD, 2005). Local networks could also be 
understood as intra-regional networks; on the other hand inter-regional networking is an 
important part of global networking.

In our paper we focus on innovation-oriented integration mechanisms in Slovenia, 
introduced by Slovenian government primarily to enhance innovation and links 
between research and business sectors. Slovenia is a typical Central European country, 
categorised as a European innovation follower (European Commission, 2010), with 12 
very differently developed regions, some of them with HEIs and ROs and some without. 
In our opinion, Slovenia is a good choice for the study. An earlier version of this paper 
was presented at the international conference Management, Knowledge and Learning 
(MakeLearn) 2011 which took place in Celje, Slovenia on 22–24 June 2011.

2.	Integration	mechanisms	in	Slovenia
According to the data on innovation activities in Slovenia in 2006 about one half of the 
innovation active firms were involved in innovation cooperation with some other organisation. 
Less than 25% of such firms cooperated with HEIs and about 15% of them cooperated with 
(public) ROs (MVZT, 2010). These percentages position Slovenia among the best in the area 
of innovation cooperation in EU27 (European Union with 27 member states). However, only 
a relatively small part of Slovenian companies seem to be innovation active.

Slovenian government puts quite a lot of effort into encouraging innovation links 
and cooperation between firms, ROs and HEIs by introducing financial incentives. From 
2009 to 2015 the government plans to encourage innovation activities through three 
key mechanisms of integration (Competence Centres – CCs, Centres of Excellence – 
CEs and Development Centres of Slovenian Economy – DCs) amounting to about 314 
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millions EUR. This amount of money shows a relatively high importance of these three 
mechanisms since it exceeds the volume of almost two years of regular government 
investment in innovation activities in Slovenia.

In our paper we analyse innovation links in Slovenia recognising (1) few tightly 
integrated, industry-based innovation clusters, (2) the level of intra-regional innovation 
related integration between different, mainly co-located organisations, i.e. firms, 
HEIs and ROs, within a region, and (3) the level of inter-regional innovation related 
integration between organisations belonging to 12 Slovenian regions. We reveal 
relationships between different levels of networking and innovation performance in 
terms of publishing achievements, the number of citations and patent registrations, all 
of which we consider as important indicators of innovation, and try to relate innovation 
performance with regional and national economic performance. The main research 
questions which we try to answer in our paper are therefore:
1.	 Is the level of intra-regional and inter-regional cooperation between enterprises, 

HEIs and ROs related to innovation performance?
2.	 Is there a relationship between intra-regional and inter-regional networking and 

economic performance of the region (and country)?
3.	 Is there a relationship between the indicators of innovation (publishing, being cited 

in most visible publications, patenting) and economic performance of the region? 
4.	 Which scientific disciplines and industries are to be supported by national and 

regional authorities due to their potential to efficiently encourage Slovenian 
innovation and economic performance?  

3.	Research	methodology
3.1.	Data
Our research includes 336 organisations (firms, HEIs, ROs and others) cooperating 
in 34 CCs, CEs and DCs. Variables related to organisational innovation performance 
are the number of registered researchers in the organisations, their SICRIS points as 
a measure of their research performance, the number of citations (only in journals 
indexed by SCI-Expanded, SSCI and A&HCI) and the number of registered patents at 
Slovenian and foreign intellectual property offices. The additional data was collected 
from the website of the Institute of Information Science (http://sicris.izum.si/) and the 
website of the Slovenian Intellectual Property Office (http://www2.uil-sipo.si/dse.htm).

In order to establish the relationship between geographical proximity and innovation 
clustering we clustered organisations into 12 Slovenian regions. However, it was not 
possible to determine the region of origin for four organisations which were eventually 
excluded from the regional part of the study.

3.2.	Procedures
Network analytic techniques are statistical methods focused on the characteristics of 
relations rather than on the characteristics of individual entities. As the special emphasis 
of our analysis was on the cooperation among the analysed organisations, we used these 



Innovation 
Synergies  

through 
networking 
in Slovenian 

regions

43

methods in the major part of the empirical study. As reported by Jackson (2008), examining 
the structure of any given network is a formidable task that includes significant hurdles 
associated with how to define and measure links or relationships. In the following part of 
this section we are going to provide a basic description of obtained networks.

Membership of an organisation in a centre (CC, CE or DC) is called an affiliation. 
Affiliations are often institutional or “structural” – forced by circumstances (De Nooy et 
al., 2005). As mentioned above, the described integration mechanisms were introduced 
by Slovenian government through public calls. Organisations which already had some 
kind of common history jointly signed up for the call. In our case affiliation connects 
organisations to centres and not organisations to organisations or centres to centres, at least 
not directly. This type of network is called two-mode network – organisations are “actors” 
and centres are “events”. We will call it the two-mode innovation network in Slovenia. 

From each two-mode network two one-mode networks can be created – a network of 
interlocking events (in our case centres) and a network of actors (organisations) members 
of the same event (centre). The latter, which we call the innovation network of Slovenian 
organisations, was obtained in the following way: two organisations are in a relationship 
(and consequently connected with a link) if they are in the same centre. Therefore, the 
relation defined is symmetrical and the network is thus undirected. Furthermore, a pair 
of organisations could be involved in various centres, as a result of which the network is 
considered as weighted. The weight on each edge (an edge is an undirected link between 
entities in the network) is determined by the number of centres in which linked organisations 
are included. Loops in this one-mode network represent the number of centres in which 
an individual organisation is incorporated. A one-mode network of centres, the network of 
Slovenian innovation centres, was obtained in a similar way. Whenever two centres share 
an organisation in the two-mode innovation network in Slovenia there is a line between 
them. Moreover, a weight on a line between two centres represents the number of common 
organisations and a loop represents the number of organisations in the centre.

A more detailed insight into networks was obtained by using the generalized core 
principle. Through the use of valued cores or S-cores (Batagelj and Zaveršnik, 2011) weights 
on the links are also taken into account. A subset of vertices C determines an S-core at level 
t if and only if for each vertex in the set C the sum of the weights of the links of the vertex to 
other members of C is at least t. C also has to be the maximal set with this property.

For the descriptive analysis and writing algorithms in the preparation of the networks 
the R package (CRAN, 2011) software was used. The programme R was also used for 
the statistical analysis. The network analysis was carried out with the Pajek programme 
(Batagelj and Mrvar, 2011). Pajek (Eng. Spider) is a programme for analysing and 
visualising large networks (Wasserman and Faust, 1994).

4.	Results	of	the	study
4.1.	The	two-mode	innovation	network	in	Slovenia
The two-mode innovation network in Slovenia consists of 336 organisations and 
34 centres. Among organisations and centres 479 edges (affiliations) have been detected. 
The network is divided into two components (groups of connected entities), the big 



44

IJSR
1,1

one consisting of 361 entities and the small component with only 9 entities. The latter 
contains organisations joined in the research centre for obtaining energy from municipal 
waste. Organisations in this centre participate in no other centre. The reason for the 
occurrence of such isolated centre might be either the uniqueness of the industry to 
which organisations belong, or the beliefs about their self-sufficiency and low necessity 
for cooperation.

In order to analyse the obtained two-mode network with standard techniques we 
have modified it into two previously mentioned one-mode networks described in more 
details in the following sections.

4.2.	The	innovation	network	of	Slovenian	organisations
Multiple lines in the one-mode network of organisations were replaced by a single 
line indicating the original number of lines between two organisations (representing 
common centres). In this way 3,697 valued edges have been obtained. The vast 
majority of edges (3,527 or 95.4%) have the value 1, while the remaining 170 edges 
have a higher value. The edges of the Jožef Stefan Institute (IJS) have the highest 
values since it participates, together with the Faculty of Electrical Engineering at 
University of Ljubljana (UL FE), in seven different centres, and together with the 
Faculty of Electrical Engineering and computer science at University of Maribor 
(UM FERI) and Lek (Slovenian pharmaceutical company) in five different centres. 
Furthermore, the UL FE and UM FERI are together in six aggregations. All other 
values of edges in the network are lower than 5. We decided to remove all edges with 
values lower than 2. Indeed, organisations that participate in only one centre are not 
difficult to trace, but we are interested in (a) more integrated innovation network(s). 
In the obtained subnetwork, only one weak component emerges. It includes 58 vertices. 
By the definition of the derived subnetwork, each organisation is a member of at least 
two common centres together with at least one organisation from this subnetwork. 
The subnetwork is graphically displayed in Figure 1. The vertices representing 
organisations are grey scaled according to the region to which they belong. It appears 
that among the participating organisations those from the Central Slovenia region 
dominate. Furthermore, a surprisingly large number of organisations involved in the 
obtained network come from the small Gorizia region. On the other hand, only a few 
entities in this network originate from the Podravska region, which is a region with the 
second largest university in Slovenia (UM).

4.2.1.	Cooperation	between	regions	in	Slovenia
In the next step of our study we grouped the organisations by their regions of origin 
(see Figure 2). This way we obtained a network with 12 vertices to examine the extent 
to which different regions in Slovenia cooperate in the area of innovation. After all the 
loops (edges within the same region) were removed, we normalised the rest of the edges 
by dividing the individual edge value with the square root of multiplied numbers of 
organisations in both connected regions. The size of the vertices representing regions in 
Figure 2 is proportional to the number of their inhabitants.
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As shown in Figure 2, Slovenian innovation activities are rather centralised and 
located mainly in the Central Slovenia region. This was expected since it is in this region 
that the largest Slovenian university (UL) and most of the major high-tech companies and 
public ROs are located. The Gorizia region surprisingly has the strongest links (relative 
to the number of organisations) with the Central Slovenia region. Links between the 
Podravska and particularly the Coastal-Karst region and the Central Slovenia region are 
quite weak although the first two regions have the second and third largest university in 
Slovenia, i.e. UM and University of Primorska (UP), respectively.

Figure	1:		
One-mode innovation 

network presentation of 
Slovenian organisations

Figure	2:		
Innovation network of 

organisations grouped in 
Slovenian regions
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4.2.2.	Evaluation	of	innovation	performance
In Table 1 we present the data related to the indicators of average innovation performance 
of firms, ROs and HEIs in 12 Slovenian regions. Furthermore, data regarding the 
number of regions’ residents and the number of organisations in the basic network 
is also included. Innovation performance could be measured using three indicators – 
SICRIS points measuring publishing achievements, the number of citations measuring 
the international visibility of research findings, and the number of patent registrations 
measuring the intentions to commercialise new knowledge.

Region No. of 
residents

No. of 
org.

SICRIS points 
per org.

Citations 
per org.

Patents 
per org.

Norm. links 
inside the 

region

Sum of norm. 
links outside 

the region

Upper Carniola 203,427 29 334.05 5.38 3.72 3.10 1.30

Gorizia 119,146 17 1,959.66 330.76 3.24 4.00 1.55

Carinthia 72,494 15 163.14 15.00 0.07 8.80 0.63

Inner Carniola-Karst 52,287 8 0.00 0.00 3.00 2.75 0.36

Coastal-Karst 110,760 7 6,601.93 158.29 2.71 0.00 0.72

Central Slovenia 533,213 139 8,439.63 563.10 5.02 14.09 2.80

Podravska 323,119 25 5,830.45 310.24 1.72 2.08 1.53

Pomurska 119,145 10 45.75 3.10 0.80 1.00 0.52

Savinjska 259,726 40 140.52 6.67 2.05 6.65 1.41

Southeast Slovenia 142,483 20 306.48 23.15 7.20 5.10 1.00

Lower Sava 70,167 9 33.43 0.00 0.22 2.67 0.87

Central Sava 44,222 14 79.96 0.64 2.50 4.00 0.80

As expected, the best ranking region in terms of innovation performance is the 
Central Slovenia region where the majority of high-tech firms, ROs and HEIs are 
located. The Central Slovenia region is followed by the Coastal-Karst region, Podravska 
region and Gorizia region. All Slovenian universities, UL in the Central Slovenia, UM 
in the Podravska, and UP in the Coastal-Karst region, are located in the leading regions 
in terms of innovation performance. As can be seen from Table 1, the number of SICRIS 
points is proportional to the size of universities in these regions. Surprisingly, the Gorizia 
region outperforms the Coastal-Karst and Podravska regions in terms of citations and 
registered patents per organisation. This might be due to a better visibility of research 
or innovation achievements. Otherwise, the differences in innovation performance 
between different regions in Slovenia are quite large. 

The number of registered patents highlights the major problem of Slovenian 
innovation performance. Numbers are generally low showing either weak intentions 
to commercialise new knowledge or the commercialisation of new knowledge itself or 
even low quality of innovation. Surprisingly, the highest number of patents is registered 

Table	1:	
Data on innovation 
performance 
in Slovenian regions
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in the Southeast Slovenia region with practically no HEIs and ROs but with an important 
foreign car producing company and a major Slovenian pharmaceutical company.

The last two columns of Table 1 display normalised numbers of links inside (intra-
networking) and outside (inter-networking) the region respectively. Normalisations 
applied in both areas are consistent with the normalisation used in Figure 2. Weighted 
links are divided by the product of the number of organisations in linked regions. 
Consequently, inside the region the division by the number of organisations was 
carried out, and outside the region the remaining (normalised) links were summed up 
and divided by 11 to obtain the average of all weighted links of each individual region. 

Again, the Central Slovenia region clearly outperforms other regions in both 
segments. The number of links between the organisations in the Central Slovenia 
region is on average more than five times higher than the average number of 
links between the organisations inside this region and the organisations in other 
parts of Slovenia. This is more or less also true for all the other regions with two 
exceptions. Organisations in the Coastal-Karst region are extremely disconnected 
among themselves and therefore the sum of normalised links outside the region 
is significantly higher than that of the normalised links inside the region. The 
situation in the Podravska region is even more interesting, with the organisations 
inside the region being almost equally linked to the organisations outside the region. 
Nevertheless, in Slovenia inter-regional networking seems to be rather undervalued 
in comparison with intra-regional networking. 

4.2.3.	Innovation	clusters	in	Slovenia
Analysing the basic network presented in Figure 1, we identified organisations that 
cooperate with each other most frequently. For this purpose we used the generalized 
core method. We found that the generalized core at level 14 is the highest possible order 
core in the basic network. Due to some intriguing implications we chose to analyse the 
generalized core at level 10 containing 31 organisations which participate in at least 10 
common centres, together with other organisations from this subnetwork. This is also 
the only subgroup of organisations in our primary network with such feature.

Organisations in the generalized core are classified using Ward’s method of 
agglomerative hierarchical clustering and generalized Euclidean distance (Ferligoj, 
1984; Doreian et al., 2005). The resulting dendrogram is shown in Figure 3. A relatively 
obvious decision for cutting the dendrogram is at the level 4. Therefore, we divided 
organisations in the generalized core into four groups presented in a matrix in Figure 
4. The inference is that these groups might actually represent cases or rudiments of 
innovative clusters. 

As seen in Figure 4, the IJS occupies central position regarding innovation 
networking in Slovenia, cooperating with almost all organisations in the generalized 
core. As we consider only the edges with weight 2 or more, 27 organisations in the 
generalized core cooperating with the IJS participate in at least two common centres.

The first, most strongly associated group in the generalized core consists of the IJS 
and two higher education institutions – UL FE and UM FERI, operating in the fields 
related to computer science, informatics and electrical engineering. The second group 
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Figure	3:	
Dendrogram of 
hierarchical clustering 
and demonstrated cut 
level

 

Figure	4:	
The matrix presentation 
of the generalized core
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consists of organisations almost all of which are in cooperation with the first group 
and some of them also among themselves. This group consists of firms whose primary 
business is related to process automation, computer engineering and computerization, as 
well as the development and use of electronic communications and speech technology. 
It includes also two HEIs of the UL, i.e. the Faculty of Mechanical Engineering (UL 
FS) and the Faculty of Computer and Information Science (UL FRI). The third group 
is closely related to the development and use of electronic circuits and components, 
technologies and materials for electronics with optoelectronics components and 
measurement instruments. The fourth group is focused on a different discipline, i.e. 
chemistry and pharmacy. It involves some chemical and pharmaceutical companies 
(Cinkarna, Salonit, Lek), two public ROs (National Institute of Chemistry and National 
Institute of Biology) and relevant HEIs – University of Nova Gorica and also some HEIs 
from the UL, i.e. the Faculty of Chemistry and Chemical Technology (UL FKKT), the 
Biotechnical Faculty (UL BF) and the Faculty of Medicine (UL MF).

Innovation performance of four innovation clusters was analysed in Table 2. The 
most successful group in terms of innovation performance is group 1 consisting of two 
HEIs and the IJS. This is quite logical since the IJS is the leading RO in Slovenia. 
However, the group with the highest number of citations is group 4 – a chemistry related 
group. This group is the leader in terms of the number of patents. On the other hand, 
innovation performance of groups 2 and 3 is rather poor (despite the fact that the IJS 
cooperates with these two groups). Furthermore, group 3 has very poor achievements 
in terms of registered patents which is quite worrying since this group includes some of 
the leading Slovenian firms (e.g. Gorenje).

A degree as a measure of centrality inside each group has also been determined. 
In fact, a calculated degree inside a group is the average of all weighted links inside 
the group (Wasserman and Faust, 1994). All four groups have degrees much higher 
compared to the degree outside these four groups. Nevertheless, group 1 stands out as 
the group with the highest average degree compared to other organisations, meaning 
that the organisations within this group are on average better linked with organisations 
outside the group than other organisations. When considering bivariate correlation in 
Table 3 we can see that publishing achievements (SICRIS points) are related to both 
intra-regional and inter-regional networking, patenting seems to be related to the 
number of citations, and both kinds of networking are correlated too. The correlations 
are marginally significant. 

4.3.	The	network	of	Slovenian	innovation	centres
The second one-mode network, the innovation network of Slovenian centres, consists 
of 34 entities representing 34 centres. As in the innovation network of Slovenian 
organisations, multiple lines were replaced by a single line indicating the original 
number of lines between two centres (representing common organisations). Thus, 
centres are linked by 173 edges most of which (99) are weighted by only one common 
organisation. Eight common organisations are shared between the CC of Modern Control 
Technologies (CC STV) and the CE of Modern Control Technologies (CE STV). The 
CE of Nanoscience and Nanotechnology (CE NIN) shares seven common organisations 
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with the CE of Modern Metal Materials (CE MKM) and with the CE of Environmental 
Technologies (CE OT).

However, some centres include more organisations than others. For this reason 
weights on edges were normalised. Each weight was divided by the square root of 
the product of the number of organisations in the connected centres. The resulting 
network is displayed in Figure 5. The shapes of vertices are defined by centres partition; 
diamonds are used for Competence Centres (CCs), and circles and squares are used for 
Centres of Excellence (CEs) and Development Centres of Slovenian Economy (DCs), 
respectively. The size of vertices is proportional to the number of organisations in an 
individual centre. Some intriguing strong cliques are revealed in Figure 5:
1. CC of Biomedical Engineering (CC BME), CC of Modern Systems for Efficient 

Use of Electricity (CC SURE), CE STV and CC STV;
2. CE of Biotechnology with Pharmacy (CE BF), CE of Studies of Structures and 

Interactions in the Biotechnology and Pharmacy (CE NMR) and CE OT;
3. CC of Open Communication Platform for Service Integration (CC OPCOMM), CC 

of Services Supported by Cloud Computing (CC CLASS) and CE of Information 
and Communication Technologies (CE IKT).

Innovation cluster SICRIS per 
individual 

researcher per 
group

Citations per 
individual 

researcher per 
group

Patents per 
individual 

researcher per 
group

Degree inside the 
group

Average degree 
btw. group - 

others

Cluster 1 283.73 15.26 0.1376 6.0000 0.40140

Cluster 2 55.03 1.46 0.0828 1.0181 0.13118

Cluster 3 79.54 4.24 0.0026 1.3928 0.15434

Cluster 4 174.82 20.40 0.2305 1.5000 0.17703

All other 63.55 3.55 0.0000 0.0454 0.15103

IJS 374.78 33.56 0.1928 – –

z  SICRIS Citations Patents Links inside Links outside

SICRIS 1

Citations 0.800 1

Patents 0.646 0.882* 1

Links inside 0.914* 0.522 0.396 1

Links outside 0.927* 0.535 0.350 0.982* 1

*** p<0.001; ** p<0.01; * p<0.05

Table	3:	
Correlations between the 
innovation performance 
indicators in recognised 
clusters

Table	2:	
Data on innovation 
performance of the four 
recognised groups, other 
organisations and IJS
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5.	Discusion
Slovenia has achieved 73% of the average Gross Domestic Product (GDP) per Capita of 
the EU27 (Eurostat, 2011). In recent years, the difference between the GDP of Slovenia 
and the average GDP of the EU27 has been slightly reduced, but Slovenia still lags 
behind the most successful European countries. The key question is what measures 
should be introduced to further improve the relative economic performance of Slovenia. 
Gorenak and Pagon (2006), for example, note that there is a connection between national 
economic performance and highly motivated and well trained employees that promote 
innovation. Vidulin and Gams (2006) stress the importance of tertiary education and 
especially innovation performance – in their extensive research they link national 
economic performance with the volume of new knowledge commercialisation and 
patenting.

In our study we have applied the same logic at the level of the regions in Slovenia, 
because the better the innovation performance of the regions, the better the innovation 
performance of the country. We’ve analysed the data in Table 1 using bivariate 
correlation analysis. The results (see Table 4) show that there are statistically significant 
relationships between regional GDP on one hand and publishing achievements 
(SICRIS points), the number of citations and the number of inter-regional links with 
organisations outside the region on the other. The number of intra-regional links 
seems to be marginally significant and, surprisingly, the number of registered patents 
doesn’t seem to be related to the economic performance of the region at all. This 
might be an important message for regional and national authorities. Our study shows 
that they should increase their effort to encourage regional organisations into quality 
scientific publishing and establishing links with other organisations inside and outside 
their own regions.

Figure	5:		
One-mode innovation 

network presentation of 
Slovenian centres
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  SICRIS Citations Patents Links inside Links outside Regional GDP

SICRISs 1

Citations 0.859** 1

Patents 0.237 0.304 1

Links inside 0.276 0.485 0.276 1

Links outside 0.649* 0.839** 0.412 0.667* 1

Regional GDP 0.797** 0.810** 0.513 0.599* 0.817** 1

*** p<0.001; ** p<0.01; * p<0.05

When considering relationships between intra-regional networking, inter-regional 
networking and innovation performance, the results of our study (see Table 4) stress 
the importance of links between organisations from different regions of Slovenia. 
This kind of relationships seems to be strongly related to the number of citations and 
publishing achievements. Nevertheless, as it can be seen in Table 4, we have also 
identified a marginally significant positive relationship between intra-regional and 
inter-regional networking. Therefore, organisations which have links with Slovenian 
organisations outside their own region seem to be better linked with the organisations 
within their own region as well (and vice-versa). Figure 6 shows the actual situation 
of networking and possible innovation performance on the level of Slovenian regions. 
We have identified the regions which show a relatively high innovation potential 
(lower quadrants in Figure 6) and the regions with a relatively low innovation potential 
(upper quadrants in Figure 6).

On the other hand, our study does not support the existence of a relationship 
between (any type of) networking and patenting, which is quite interesting and might 
be a Slovenian peculiarity. Patenting seems to be related to the number of citations 
(see Table 3), but only in the case of highly connected organisations. This finding 
suggests that most organisations in Slovenia are probably not aware of the fact that 
patenting is an important issue. On the other hand, there are also some doubts about 
the quality and usefulness of already registered patents whereas we have detected 
a weak relationship between patenting achievements and regional GDP (see Table 4). 

The logic of links between the organisations of the same innovation cluster 
and links among organisations within and organisations outside the cluster may 
also be applied when analysing the innovation performance of innovation clusters. 
As it can be seen in Table 2, cluster 1 is relatively very successful in terms of its 
publishing achievements (SICRIS points) and the number of citations. It also shows 
the highest degree of intra-group and inter-group networking. The second place in 
terms of the intensity of (especially) inter-group networking goes to cluster 4 whose 
innovation performance is in accordance with its networking intensity. On the basis 
of our data we might conclude that inter-group and intra-group networking are 

Table	4:	
Correlation between the 
innovation performance 
indicators in the regions 
of Slovenia
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significantly related to the innovation performance of clusters in terms of publishing 
achievements and the number of citations, but again, the role of patent registrations 
is somewhat unclear.

The analysis of the cliques of Slovenian centres (CCs, CEs or DCs) in Figure 
5 identifies scientific disciplines and/or industries where organisations are probably 
the most integrated in terms of innovation. The first clique includes organisations 
focusing on sustainable development through the efficient use of electrical energy, 
automation, cybernetics and biomedical engineering. The second clique is focused on 
environmental issues based on biotechnology, functional genomics and environmental 
technologies. The third clique focuses on informatics, communication technologies 
and the development of users’ platforms and interfaces. In our opinion, the authorities 
might consider channelling financial resources into these industries because in this 
way the best innovation performance on the level of regions or the country might be 
expected.

Figure	6:		
The matrix presentation 

of levels of networking 
in the regions of 

Slovenia
 

6.	Conclusion	and	implications
The paper identifies some of the leading innovation clusters in Slovenia, as well as the 
level of innovation performance of the regions in Slovenia. In the following section we 
answer the 4 research questions from the section 2.
1. When considering innovation clusters in terms of most strongly connected 

organisations, and more broadly in terms of intra-regional and inter-regional 
networking, we’ve found strong and positive relationships between innovation 
performance in terms of publishing achievements and the number of citations on 
one hand and the degree of networking on the other. But it seems that in this context 
inter-regional networking might be more important than the intra-regional one. 
Therefore, organisations belonging to certain innovation clusters and the clusters 
themselves, as well as Slovenian organisations in general should be encouraged to 
cooperate with organisations outside the cluster or/and outside their region.

2. On the basis of our study and despite the assumed importance of intra-regional networking, 
we can conclude that Slovenian organisations are on average better connected with 
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organisations within their own regions than with organisations from other Slovenian 
regions. Because there seems to be a relatively strong correlation between intra-regional 
networking and regional GDP, additional mechanisms should be introduced at the level 
of regions or wider to encourage this kind of innovation networking.

3. In our study we’ve determined some important factors that are positively related 
to regional GDP. Publishing achievements, the number of citations and especially 
inter-regional networking seem to be important factors related to the economic 
performance of the region. This might be an important message for regional and 
national authorities. Surprisingly, the number of registered patents does not seem 
to be related to any of the analysed innovation factors or dependent variables (e.g. 
GDP). This is an area which requires additional research.

4. We’ve confirmed the basic assumptions stemming from the theory of networks. We 
recognise that innovation clusters usually consist of entities from similar industries, 
based on common scientific disciplines, and with some common history of cooperation 
present in the group (e.g. there are obvious relationships between HEIs which educate 
engineers and ROs and firms which employ them). Slovenia has a tradition especially 
in two technological disciplines, i.e. chemistry and electrical engineering (Sitar, 1987), 
which is obviously reflected in the results of our study. Within these two orientations 
we can recognise few key scientific disciplines which might be supported in Slovenia 
– e. g. biotechnology, the efficient use of electrical energy, automation, cybernetics, 
biomedical engineering, informatics, communication technologies, etc.

Our study represents one of the first attempts to analyse cooperation and clustering issues 
related to innovation in Slovenia. Findings and approaches in the study could serve as a starting 
point for further research. Our work may proceed in two main directions, firstly, we could focus 
on the investigation of additional links among organisations in the network (e.g. joint meetings, 
trainings, research papers, patents, etc.), and secondly, the innovation network border might be 
extended into international context (involving organisations outside Slovenia).
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Abstract
Purpose – The purpose of this research is to introduce structures of strategic management 
of technology as elements in a conceptual framework. 
Design/methodology/approach: The approach of this study is abductive. The original framework 
is expanded and validated through inference to findings of large and small to medium-sized 
enterprise practices through interviews, finally ending on theory matching.
Findings – The entire field of MOT (Management of Technology) is perceived complex, 
and there is contingency and immaturity in practices. Practitioners unanimously consider 
the elements of strategic management of technology as important for sustaining enterprise 
competitiveness. We suggest that strategic technology management should be evolved as 
a distinctive managerial discipline in multifunctional organizations. The need for systematic 
MOT practices in a company changes over time, depending on the life stage and size of the 
company. As a company matures and grows, management of technology practices can be 
assumed to develop accordingly. 
Research limitations/implications – This research did not intend to reveal how practices are 
implemented, or what their maturity, effectiveness and efficiency is. The framework presented in 
this paper is suggested to provide premise for further theory development and to be applicable as 
a frame of reference for designing strategic MOT practices in enterprises.
Originality/value: In the absence of commonly agreed frameworks, elements of strategic technology 
management are discovered in this paper. For the framework development, integrated management 
theory is applied to consider technology management in strategic dimension. Companies should 
consider establishing and integrating strategic technology management as a distinguishing 
managerial discipline amongst other organizational functions. 
Keywords – strategic management, technology management, MOT, framework, synergy.
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1.	Introduction	
1.1.			Background	and	the	research	questions
Competitiveness and value creation of enterprises are, in the long-term, enabled by 
successful execution of a company’s strategy in which technology is a critical resource. 
Competitive environment is involving increasingly rapid changes in technological, 
social and economical circumstances, therefore effective and efficient technology 
management practises are important during all life-stages of an enterprise. In the 
fields of strategic management, knowledge management and technology management, 
there is extensive ongoing research on various aspects of enterprise innovativeness 
and competitiveness in the realm of global competition. Capability of strategic 
management of technology (MOT) is imperative for sustained competitiveness 
of an enterprise (e.g. Mei and Nie, 2008; Verdu-Jover et al., 2008). Technological 
information and knowledge requires codification and systematic management for 
accessing, storing, sharing and deploying it for business benefits and productivity (e.g. 
Ho, 2008; Paliszkiewicz, 2009). Complexity of the subject and lack of comprehensive 
frameworks give rise to managerial challenges in all sizes of enterprises. Common 
perceptions of technology management are not well-suited for coping with the 
complexity of the field (Chiaromonte, 2003; Drejer, 1997; 2002; Levin and Barnard, 
2008), therefore, a consistent framework with insights on the elements of strategic 
management of technology, is needed.  

Current conceptual frameworks are poorly defined which leads into introduction 
of diverse empirical solutions (Farrukh et al., 2004; Phaal et al., 2004). These diverse 
solutions are focused on e.g. portfolio management and road mapping (e.g. Phaal et 
al.; 2007 Walsh, 2001). Technology management is often seen as managing R&D, for 
which Edler et al. (2001; 2002) have defined the key principles for the so called 4th 
generation R&D. Nevertheless, these principles do not comprehensively address the 
key elements of MOT. Existing frameworks do not properly cover environmental, 
economical or social aspects (Brent and Pretorius, 2007) either. Levin and Barnard 
(2008) have created an organizing scheme on technology management routines based 
on large company practises. Small to medium-sized enterprises (SMEs) have to 
face similar problems as large enterprises, but with limited resources for technology 
management (Savioz, 2006). 

The practical problem for enterprises is to define what elements are needed for 
strategic management of technology, in order to establish and improve the practises in 
a company. The main research question (RQ) is to define what the elements of strategic 
technology management are. The conceptual framework for strategic management of 
technology, introduced in our earlier research (Sahlman and Haapasalo, 2009; 2011a; 
2011b), is originating from large enterprise practise and literature findings. The purpose 
of this study is to amend the framework, and to increase its validity. The focus of this 
study is on the structures part of the strategic MOT framework, and the emphasis in on 
management of product technology. To gather empirical information for validation of 
the framework, two research questions are formulated:

RQ1: What is the perception of strategic MOT practises in SMEs?
RQ2: What is the current state and importance of the MOT practises in SMEs?
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1.2.	Evolvement	of	the	framework
The approach for developing the framework is abductive. In abductive reasoning, 
inference is sought out from the interrelated information to provide possible explanation 
to the object under study. Abductive reasoning has been a common approach in 
qualitative research. It provides for the researcher simultaneous data collection, 
theory development, and the theory building elements (Dubois and Gadde 2002). The 
primary aim of this approach is to develop an understanding of the phenomenon for 
theory development (Arlbjørn and Halldórsson 2002). So called ‘theory matching’ or 
‘systematic combining’ is used for the search of suitable theories to base on empirical 
observation. There is interplay between matching theory and empirical findings, which 
contains learning and feedback during the study (Dubois and Gadde 2002, Kovács 
and Spens 2005, Taylor et al. 2002). The initial framework describes the proposition, 
which is expanded on and validated through the results of this subsequent research. The 
initial framework was developed earlier, based on a large enterprise practise, and that 
study is not in the scope of this paper. The methods used in this research to obtain the 
data for abductive reasoning was interview and a questionnaire, results of which were 
analyzed to evolve the framework.  The logic of how the empirical data is connected to 
the proposition is based on comparing and matching of the developed initial framework 
with the results of the conducted interviews in SMEs. It was expected that SMEs are 
strategically focused enterprises and concentrating on the most essential activities 
for the company’s success, so findings on technology management activities among 
SMEs would reveal the most important ones. Consequently, information is gathered 
from multiple sources and to find the best possible description for the elements in the 
framework. It is expected that the results support the contents of the initial framework, 
thus increasing its validity. Proceeding of the study is presented in Figure 1. 

Figure	1:		
Proceeding of the study 

and evolvement of the 
framework.
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The empirical study was carried out in 18 Small to Medium-sized Enterprises in 
Northern Finland in the region of the city of Oulu, in the fall of 2008. Due to practical 
reasons, but compliant to requirements of qualitative research (see Yin, 2003), the 
geographical scope was limited to enterprises having premises and personnel in 
the Oulu area, to ensure availability of the interviewees, and for efficient use of the 
research resources. The sample of the interviewed companies has global market, 
customers, competition and operations. The companies are designing, manufacturing 
and providing electronics, mechanical, medical instruments and software products, 
solutions and services. The criteria for selecting the sample were companies’ 
exposure to high-technology business environment. The 25 interviewees were persons 
responsible on functions dealing with the topics of technology management i.e. 
business, product, technology and R&D management, typically company founders 
and senior managers of the companies. Working experience of the interviewees was 
between 15 to 25 years. The number of employees in the interviewed SMEs varied 
from less than 10 to around 250, and turnover varied from less than 2M EUR up to 
50M EUR. The companies were selected to be in the limits of the definition of SME 
by Commission of European Union (2005). The structural questionnaire (Appendix 
1 and 2) consisted of 12 open qualitative questions and 18 closed questions to be 
quantitatively evaluated by the interviewees. Due practical reasons the number of 
questions was reduced from a total of 48 to 30, after running a test interview. The 
instrument used in this research was the relative scale from 1 to 5 for evaluating 
importance and current state of the practice. To avoid expression of preconception to 
the interviewees, the open qualitative questions were asked first to elicit perceptions of 
the interviewees to MOT in free form. The closed quantitative questions, which were 
derived from the framework, provided for the interviewees a frame of reference to 
identify the elements of management of technology, regardless whether the elements 
were familiar to the interviewees in advance or not. 

2.	Context	of	strategic	MOT	
2.1.	Strategic	MOT	in	the	context	of	enterprise	management
Strategic management of technology within a company contains aspects of explicitly 
linking business strategy with the products and the required technologies. Efficient 
and effective management approach is needed for MOT, which is more complicated 
than the traditional management of research and development, due to its dynamics and 
fundamental impacts on company’s strategy, products, competitiveness and people’s 
knowledge. Strategic MOT in the form of processes and practises shape capabilities of 
a company internally, and with respect to its socio-economic environment. Therefore, it 
is practically intertwined with all management activities and operations of an enterprise. 
The key topics that are related to strategic management of technology in the context of 
enterprise management are presented in Figure 2. 

As classically defined, strategic management concerns the company’s initiatives 
taken by the management to create, enhance and sustain its capabilities, regarding to 
its environment to reach the company’s objectives (Ansoff, 1979). From a strategic 
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management perspective, the mission of an enterprise is to create value for owners, 
personnel, customers, suppliers and society (e.g. Kaplan and Norton, 2004). To create 
value, a company has to determine and structure its position in the value chain 
through the defined strategies and the operative actions that execute the strategy 
(Porter, 1985). According to Teece et al. (1997), in a rapidly changing technological 
environment, a company’s competitiveness is determined by its ability to co-ordinate 
and to combine its technological assets dynamically. The assets that are needed to 
accomplish the company’s mission are defined by the business model the company 
pursues. The business model consists of offering, value creation system and revenue 
logic (e.g. Chesbrough, 2006; Suikki et al., 2006). Thus, strategic management 
of technology need to cover technology aspects of the business model, which is 
determined by the company’s type of business and by the competitive strategy of the 
company. An enterprise possesses and may acquire competencies and resources to 
execute its strategy. These resources, and the distinctive competencies, determine the 
company’s ability to compete. For the creation of value, a company can be structured 
according to perspectives of customer, financial, internal and learning processes (e.g. 
Kaplan and Norton, 2004), which are intended to be executed as cross-functional and 
cross-organizational processes. Typically, technology management is not organized 
as its own function, as it is often embodied in the R&D function. Therefore strategic 
management of technology imposes a major paradigm change on organizing MOT as 
a distinctive function in an enterprise. 

Steele (1989) categorizes technology to product technology, manufacturing 
technology and information technology. According to Burgelman et al. (2001, p. 8) 
technology is embodied in people or systems as explicit artefacts or tacit knowledge. 
Technology management can be seen as activities being involved from research 
and development of technology for products throughout to commercialization and 
abolishment of the products (Dodgson, 2000; Khalil, 2000). Generic processes of 
identification, selection, acquisition, protection and exploitation (Gregory, 1995) and 
technology strategy creation, technology development and disposal (Sahlman and 

Figure	2:	
Context of strategic 

management of 
technology
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Haapasalo, 2009), covers MOT activities. Within this context, the elements of strategic 
management of technology structures, objectives and impacts, form the framework for 
strategic MOT. In this paper, the following definition (Sahlman and Haapasalo, 2009) 
for strategic management of technology is used: 

“Strategic management of technology is planning, organizing, leading and 
controlling of technological activities, interacting with the company’s skills to apply 
knowledge, structures, resources and socio-economic environment, to contribute to 
formulation and execution of the company’s basic, long-term goals and objectives, 
and adoption of courses of action and the allocation of resources necessary for those 
goals.”

2.2.	Overview	of	the	Strategic	MOT	Framework
The strategic management of technology framework is presented in Figure 3. It defines 
management dimensions of normative, strategic and operative, each consisting from the 
elements of structures, objectives and impacts. The framework is based on the integrated 
management theory of Bleicher (2004). The model was originally used by Tschirky 
(1991) and Luggen and Tschirky (2003) in the context of technology management. In 
our research the integrated management model is applied to comprise the framework for 
the strategic management dimension.

The framework is a conceptual model that describes a hierarchical structure of 
the elements in an open system. The elements are assumed to have interaction and 
interconnections with each other, and towards the environment they are operating in. 

Figure	3:	
Main elements of 
the initial strategic 
management of 
technology framework
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The model describes structures, objectives and impacts as elements of the framework. 
In the framework model, normative management dimension is about defining the 
company’s fundamental mission and values within the socio-economic environment 
it operates in. Normative management forms the base for the strategic management, 
in terms of constitution, governance principles, culture and mission of the company. 
Plans that are formed in strategic management dimension get realized through operative 
activities to accomplish the company’s mission. Operative management is concerned 
with the activities that take place in reality. Activities utilize resources, processes, 
practises and methods to produce intangible and tangible outcomes inside and outside of 
the company. These activities shape the firm’s technology infrastructure and influences 
external environment. 

Major categories are classified into sub-categories that contain the elements at the 
next level of detail. Theoretically the structures, objectives and impacts are the classified 
key viewpoints to strategic management of technology. In the strategic management 
dimension, objectives are classified to value chain, product offering, technology assets, 
productivity, internal policies and industry relations related technology management 
objectives. Objectives need to conform to the company’s strategic objectives and 
their realization contributes on definition, execution and shaping of the corporate 
strategy. The impacts of strategic management of technology classifies tangible, 
business model, knowledge based, transitional and dynamic, social and environmental 
impacts. The structures are initially categorized as artefacts, processes, methods, tools, 
governance, organizational functions, collaboration networks and other structures. 

3.	Structures	of	strategic	management	of	technology	
in enterprise	practise
3.1.	Definition	and	purpose	of	management	of	technology
In the interviews, the definition of MOT came across as quite a difficult and 
a comprehensive concept. MOT is understood to be an important base for the products 
and for product creation. It is dependent on the development stage of the company and 
the business environment in which the company operates. The starting point and purpose 
for MOT is to fulfil customer needs that lead into business opportunity. It is essential that 
adequate technologies are available for the business goals, and that technology provides 
competitive advantage. Main elements that are recognized are identification, selection, 
acquisition and development of technology, to be used in products.

Management of technology is mostly seen as an implicit activity, intertwining 
with the company’s business, product management and product development. The 
basis for MOT is assumed to be derived from company strategy and customer needs. 
Typically, MOT is practised unconsciously, and it is not exercised systematically. 
Thus knowledge of the individuals on technology is utilized implicitly, especially 
at early stages of the company development. The scope of MOT is perceived to be 
people, knowledge, competence, architectures, products, tools and methods, software, 
and IT systems.



64

IJSR
1,1

3.2.	Key	practises	on	management	of	technology
Key practises on Management of Technology are mentioned to focus on follow-up of 
the trends and gathering information of the available technologies. The results of the 
practises are reports on competitor analysis, technology benchmarking, technology 
reviews, evaluation and tests. Artefacts that are mentioned are company strategy, 
business and product plans, customer feature requests, product roadmaps, technology 
roadmaps, technology forecasts, lists of the technology portfolio, and links to the 
information references. Many of the interviewees mentioned specifically that there 
are no systematic processes or formal practises defined for MOT. Planning of the 
technology management activities is happening as part of the business planning i.e. 
during the product planning and budgeting. Planning may take place annually or when 
new opportunities and customer needs have been identified. 

Decisions on technology related topics are usually made on the principles, guidelines 
and policies that are derived from the business and product strategy. Various types of 
decision-making bodies like leadership teams, product development management 
teams, steering teams and product councils, are mentioned. The bodies make decisions 
on a regular basis. Make or buy and collaboration decisions are made, as well decisions 
on what technologies are used for product creation. Decisions are concerned with the 
product platforms, technology blocks, modules, components, interfaces, tools, methods, 
investments, costs, roadmaps and timing. 

Clearly technology has to satisfy customer and product requirements in terms of 
features, quality, usability, performance, reliability, security and energy efficiency, 
to name a few. Important is time-to-market and the timing of the product releases.  
Fundamentally, availability of good quality technology is sufficient for the most of the 
companies since differentiation comes through application of the technologies to fulfil 
the customer needs. Companies also differentiate through the profound knowledge 
and expertise on customer problems and processes. They rely extensively on people’s 
knowledge on the technologies, and they count on people’s inherent innovativeness.

3.3.	Importance	and	current	state	of	MOT	practises	in	SMEs
According to the evaluation results (Figure 4), all artefacts were seen as at least 
somewhat important by almost all of the companies. Technology strategy, technology 
deployment plans and existence of internal guidelines seemed to be regular for all of 
the companies. Importance of technology forecasts scored high in evaluation, obviously 
due to the uncertainty of the business and technology environment. Technology maps, 
technology roadmaps and architecture roadmaps were seen as important by the majority 
of the interviewees. Typically larger and older companies perceived road mapping 
more important. The technology research plan was also seen as important by all of the 
companies, except by two companies that were in the start-up phase. 

Although technology strategy was seen as the most important artefact, less than 
one third of the companies had technology strategy properly practised (Figure 5). Only 
one of the companies said it was well-established. The best practised activity was the 
technology deployment plan. Architecture roadmaps had the most distribution in the 
responses. Only few companies said that they have technology forecasts properly 
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practised, which may indicate that forecasting is the most difficult activity to perform 
amongst the day-to-day business practises. Technology maps and roadmaps were 
practised by one fifth of the companies. This indicates that the span of product and 
technology planning is relatively short in SMEs. Technology research planning was 
practised by less than one fifth of the interviewed companies, which is indicating 
focus on short-term product and business priorities of product development activities.  
Internal guidelines and standards were seen important by almost all of the companies 
and practised at mostly at least occasionally. 

Figure	4:		
Importance of MOT 

artefacts

Figure	5:		
Current state of practise 

of MOT artefacts

Figure	6:		
Importance of MOT 

activities
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The result of the evaluated importance of technology management activities is 
presented in Figure 6, and the current state of practice of technology management activities 
is presented in Figure 7. The highest ranked activities are technology evaluation and 
linking the technology plans with the product plans, which is a natural priority for a high-
tech company. Companies also must concentrate on their own core, which is indicated by 
the importance and current state of collaboration and supplier engagement. Consequently 
importance of the supplier and technology cost capability analysis is high. One third of 
the companies indicated that they are making systematic decisions on technologies, and 
almost all are practicing it at least occasionally. 

 

MOT ACTIVITIES CURRENT STATE

4
10

5
6

3
4

10
9
9

3
3

5

12
8

11
10

10
7

6
6

9
12

6
12

2
0

2
2

5
7

2
3

0
3

9
1

0% 20% 40% 60% 80% 100%

Technology scouting and intelligence
Technology evaluation before selection

Supplier and tech. cost capability evaluation
Decisions on technology selections

Technology development in advance
Patenting discoveries and inventions

Linking technology plans w ith product plans 
Early supplier engagement 

Collaboration w ith companies and institutes
Life-cycle planning for product technologies

Product end of life disposal planning 
Organized technology management function

Well established or practising Practised occasionally or developing Not applicable or not practised

Figure	7: 
Current state  
of practise of MOT 
activities

Technology development in advance was seen as quite or extremely important 
by the majority of the companies. Less than a half of the companies saw technology 
intelligence that much important, which is reflected by the low current state of the 
front-end activities. High-tech SMEs typically have focus on getting first products into 
market. Product technology life-cycle planning and end of life or disposal planning were 
seen very or extremely important by many, but practised only by few of the companies. 
One third of the companies did not see patenting applicable or important at all for 
them. Based on the interviews, most of the SME companies did not have resources for 
expensive and time consuming patenting. Although the current state of practises is quite 
diverse, all the companies saw an organized technology management to have at least 
some importance for them, and they are practicing it at least occasionally.

3.4.	Evolved	strategic	management	of	technology	framework
3.4.1.	Elaboration	of	the	framework
Based on the analysis, the perceptions of the interviewed company representatives reflect 
well against the elements of the proposed framework on MOT. Thus, the research findings 
back up the initial proposition on what belongs to strategic management of technology. 
Although only a sub-set of the topics related to the elements were practically possible 
to include in the questionnaire, all the main categories were covered in the interviews. 
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The classification in the framework is not asserted to be exhaustive. Nevertheless, the 
interview findings correspond with the framework classification, as was expected. Based 
on the interviews, new categories were not identified. The elaborated main categories of 
the structures part of the framework are described in Table 1. The main change at the top 
level was to separate the process category from methods, tools and IT systems, in order 
to better reflect practical and logical classification in the framework. 

The detailed sub-structures of the final framework model were elaborated by reflecting 
the interview findings with the initial framework. The interviewees were not aware about 
the classification, therefore the construction of the framework is solely made by our own 
judgment.  For example, technology scouting, intelligence and forecasting are separately 
covered in the questionnaire, whereas in the elaborated framework, all these activities are 
assigned to the process area of identification. In the final framework the identification process 
area includes activities of scanning, scouting, monitoring, intelligence and forecasting. 

Most of the terms, concepts and practise areas of the initial framework were 
recognized and covered in the interview results. They were also evaluated to be 
important by the majority of the interviewees. This was an expected result as the MOT 
topics in the questionnaire were assumed to be relevant to the company representatives, 
although the current state of the practises varied.

ELEMENTS OF STRATEGIC MANAGEMENT OF TECHNOLOGY: STRUCTURES

Main category Definition

ARTEFACTS Information, documents, reports, plans, prescriptions as the outcomes of the performed 
processes of MOT.

PROCESSES Procedures and practises performed to transform inputs into artefacts of MOT.

METHODS, TOOLS, IT SYSTEMS Techniques and tools to perform tasks of the procedures and practises of MOT. 
Information systems for processing and storing artefacts generated in the processes  
of MOT.

GOVERNANCE Management structure, definition of authorization and policies for decision-making  
of MOT topics.

ORGANIZATIONAL FUNCTIONS Managerial disciplines of an organization for planning, organizing, leading and 
monitoring MOT functions.

COLLABORATION NETWORKS Stakeholder organizations involved in company’s processes of MOT.

3.4.2.	Structures	of	the	strategic	management	of	technology	framework
The proposed classification of the main categories of the framework is presented in Table 
2. The names of the main categories are highlighted with italics in the following text. 
In the framework the major categorization of the technology management processes 
contains processes of technology strategy creation and planning, identification, 
selection, acquisition, protection, development, exploitation and disposal of technology. 

Table	1:		
Main categorization of 

the structures part of the 
framework
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Each of the processes typically can have several sub-processes and practises e.g. 
identification of technologies consists of practises for technology scanning, scouting, 
monitoring, intelligence, forecasting and research. The artefacts are the major outcomes 
of the operative technology management activities that are using processes, resources 
and knowledge. All the artefacts become included in the technology infrastructure of 
the company, and they need to be strategically managed. Creation and utilization of 
the artefacts require appropriate methods, tools and IT systems for data and knowledge 
management. Methods, especially for the collection and analysis of information, are 
needed for operative activities, and planning methods are needed for managerial tasks. 
Engineering methods and tools are required in research, creation and development of 
technologies. Data and knowledge management systems form the IT backbone of the 
technology infrastructure. They are used as for the repository of the technology assets, 
and utilized to co-ordinate and plan the exploitation of the technological assets in the 
company.

Organizational functions for technology management depend on the business, size, 
traditions and principal decisions about the degree of centralization or de-centralization 
of the business units and other functions in an organization. Processes of strategic MOT 
require corresponding management functions, and personnel for strategic management 
activities and for operative execution. For example, a company needs to manage operative 
activities related to research, technology creation and development, intellectual property 
and collaboration. Governance structure, principle models and criteria for decision 
making are needed. Effective decision making is the key element to communicate and 
co-ordinate the execution of the technology strategy, and to set priorities for strategic 
actions and use of the resources. Different types of alliances, coalitions and agreements 
form the basic structures for strategic collaboration. Collaboration networks consist of 
institutes, sub-contractors, suppliers, industry analysts, regulatory bodies, customers and 
even competitors. For each of the elements of the framework, there exists a significant 
body of knowledge with experiences of how to organize and implement them, thus 
having an endless potential for deeper study.  

4.	Discussion	and	managerial	implications
Companies have converged since 1960’s from a single-function orientation to 
a multifunctional strategic orientation, due to the continuing and accelerating turbulence 
and complexity in the marketplace (Ansoff, 1987). In such a business environment, 
strategic management of technology is crucial for large and small companies to manage 
technology evolution and deployment. Technology is the essence of capabilities and 
offering in enterprises. MOT is a relatively young discipline, compared to strategic 
management, marketing and product management. Strategic MOT has been researched 
by scholars increasingly some 20-30 years as an own discipline (Cetindamar et al. 2009; 
Larson, 2007). Still, it is not clearly distinctive as a managerial function or a discipline 
amongst the other management disciplines. 

In line with the presumptions, the results of this study confirmed that the field 
of MOT is perceived as a complicated and somewhat confused field by practitioners 
in SMEs. MOT is seen as important and the topics in interviews were seen relevant, 
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 CompetitorsCollaboration management

Industry analystsSupplier base management

Regulatory authoritiesStandardization management

CustomersIPR management

Strategic suppliersTechnology creation management

Technology communitiesTechnology policies & standards management

Industry alliancesTechnology assets management

Standardization collaboratorsTechnology architecture management

Technology sub-contractorsTechnology portfolio management

Reseach institutesTechnology planning management

Research collaboratorsTechnology strategy management

COLLABORATION NETWORKSORGANIZATIONAL MANAGEMENT 
FUNCTIONS

Technology policies and guidelines governanceEngineering methods & tools

Decision making metrics, criteriaAnalysis & planning methods & tools

Decision making points, subjectsKnowledge management methods & tools

Decision making structureInformation management methods & tools

GOVERNANCETOOLS, METHODS, IT SYSTEMS

Competence stockholdingTechnology creation

Competence circulationEarly supplier engagement

Technology disposal planningTechnology licensing

Technology end of life planningCompany acquisition, procurement 

DisposalAcquisition

Technology licensingCompetitor analysis

Technology retirementSupplier evaluation, cost capability analysis

Technology insertion, refreshTechnology performance analysis

Technology lifecycle planning Technology cost capability analysis

Technology assets accounting Technology feasibility analysis

Technology portfolio planningTechnology benchmarking

Technology road mappingTechnology evaluation

ExploitationSelection

StandardizationTechnology research

EncryptionTechnology forecasting

License managementTechnology intelligence

Trademarks, copyrightsTechnology monitoring

PatentingTechnology scanning, scouting

ProtectionIdentification

Technology platform creationTechnology planning

Technology re-architectingTechnology SWOT analysis

Technology improvementTechnology outlook analysis

DevelopmentTechnology strategy & planning

PROCESSES

Supplier & collaborator portfolioResearch portfolio

Internal/external technical standards Architecture roadmaps

Internal/external technical guidelines, policiesArchitectures

Technology portfolio repositoryTechnology roadmap

Technology portfolio exploitation planTechnology map

Technology portfolio development planTechnology forecasts, trajectories, reports

Technology portfolioTechnology strategy

ARTEFACTS
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Regulatory authoritiesStandardization management

CustomersIPR management

Strategic suppliersTechnology creation management

Technology communitiesTechnology policies & standards management

Industry alliancesTechnology assets management

Standardization collaboratorsTechnology architecture management

Technology sub-contractorsTechnology portfolio management

Reseach institutesTechnology planning management

Research collaboratorsTechnology strategy management

COLLABORATION NETWORKSORGANIZATIONAL MANAGEMENT 
FUNCTIONS

Technology policies and guidelines governanceEngineering methods & tools

Decision making metrics, criteriaAnalysis & planning methods & tools

Decision making points, subjectsKnowledge management methods & tools

Decision making structureInformation management methods & tools

GOVERNANCETOOLS, METHODS, IT SYSTEMS

Competence stockholdingTechnology creation

Competence circulationEarly supplier engagement

Technology disposal planningTechnology licensing

Technology end of life planningCompany acquisition, procurement 

DisposalAcquisition

Technology licensingCompetitor analysis

Technology retirementSupplier evaluation, cost capability analysis

Technology insertion, refreshTechnology performance analysis

Technology lifecycle planning Technology cost capability analysis

Technology assets accounting Technology feasibility analysis

Technology portfolio planningTechnology benchmarking

Technology road mappingTechnology evaluation

ExploitationSelection

StandardizationTechnology research

EncryptionTechnology forecasting

License managementTechnology intelligence

Trademarks, copyrightsTechnology monitoring

PatentingTechnology scanning, scouting

ProtectionIdentification

Technology platform creationTechnology planning

Technology re-architectingTechnology SWOT analysis

Technology improvementTechnology outlook analysis

DevelopmentTechnology strategy & planning

PROCESSES

Supplier & collaborator portfolioResearch portfolio

Internal/external technical standards Architecture roadmaps

Internal/external technical guidelines, policiesArchitectures

Technology portfolio repositoryTechnology roadmap

Technology portfolio exploitation planTechnology map

Technology portfolio development planTechnology forecasts, trajectories, reports

Technology portfolioTechnology strategy

ARTEFACTS

Table	2:		
Elements of strategic 

MOT: structures part of 
the framework
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although practises were not systematically established in the interviewed companies. 
The content of the framework is regarded to be relevant and valid for practitioners, as it 
has been evolved based on large and small to medium-sized enterprise practises. 

In the study of Levin and Barnard (2008), technology management was analyzed 
as a set of organizational routines, as company’s evolved capabilities for technology 
management. The framework attempts to clarify the concepts for practitioners and 
scholars. The four classes contain the operative routines of knowledge creation, 
transformation of the knowledge into artefacts, matching artefacts to user requirements, 
and providing organizational support. When reflecting these routines to the strategic MOT 
classifications presented in this study, there are similarities in business and technology 
environment scanning, strategy creation, road mapping, portfolio management, IPR 
management and feasibility analysis. Areas like project execution, technology transfer, 
technology adaptation and support, ideation and post project analysis, program selection, 
R&D funding and new product development, are differing. Technology needs assessment 
and product line planning routines are in the intersection of technology management and 
product or business management. The similarities and differences can be explained by 
the different view points taken to the subject in the frameworks i.e. some of the routines 
are in strategic management dimension, some are in operative management dimension. 
People talent and performance management would fit well into strategic management 
dimension, thus supplementing the framework presented in this study. The framework 
of Levin and Barnard would possibly benefit from provisioning additional views to the 
routines classification, according to operative and strategic dimensions. 

Enterprises are not alike, but the importance of strategic MOT is uniformly similar 
in large and small companies. Conduct of technology management is a key for effective 
product development and it is critical for managing capabilities to apply technology on 
customer problems. Also management of the life-cycles of the products and technologies 
is mandatory for the companies, due to the long-term impacts that the investments in 
technologies have. Allegedly, all enterprises need to survive in the same changing 
environment with all the risks involved. 

The inevitable need for strategic MOT has managerial implications to enterprises, 
especially on how to efficiently and effectively organize management of technology 
activities. Currently MOT, product management and product development are often 
diversely practised as embedded activities. Nevertheless, every company has their 
specific problem areas, depending on their business and the company life-stage, and 
they are struggling to formulate a comprehensive view and defining the scope of MOT. 
The need for explicit and systematic MOT practises become more evident as a company 
grows.  Typically the formality of processes and practises increases as a company grows, 
but small to medium sized companies do not need similar management practises as large 
companies, and they do not have as many resources as large organizations (Desouza 
and Awazu, 2006; Savioz, 2006). Therefore, for them, MOT practises cannot be seen as 
a downscaled framework from large enterprises. 

Consequently, we suggest that The An enterprise should look at MOT as an explicitly 
managed function. MOT has an interrelation to the other functions and management 
disciplines of an organization. MOT as a function needs to be developed and integrated 
with the other practises and processes of a company. Technology management as an own 
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functional management discipline is highlighted in Figure 8. Technology management 
should be considered as a strategic management activity, similar to strategy, business 
and product portfolio management. These disciplines involve “what” and “why” aspects 
of the company’s management to accomplish its mission and to satisfy its market and 
customer needs. From an MOT point of view, the key issues are which technologies 
to use and why, which technologies to research and acquire, when to introduce new 
technology, how much to invest and when, and which technology to refresh or retire. 
Accordingly, technological topics have to be managed throughout the entire lifecycles 
of the products and technologies. On the other hand, operative management disciplines 
focus on managing the “how” aspects of concrete research, technology creation 
product development projects. In this respect, strategic MOT has to be seen as a clearly 
distinguishing discipline. 
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Figure	8:		
Technology 
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For the development of MOT as a distinguishing discipline, the presented framework 
of strategic management of technology is suggested to give a frame of reference for 
practitioners to analyze problem fields of technology management. The main use of the 
framework is to provide structure to management dimensions and to present a logical 
order of relevant topics for self-reflection and dialog. 

Obviously a company has to derive its objectives for technology from its corporate 
and business strategy, in order to make the desired impact based on systematic MOT. 
Accordingly, it has to create its structures for strategic MOT. For the MOT structures 
within design and development, the framework can be applied to give a frame of 
reference on what the elements are. The classified artefacts indicate what processes are 
needed for the creation of the artefacts. Each process involves appropriate methods, 
tools and IT systems. To run the processes a company needs organizational resources, 
governance structures, and managerial functions. Activities need to be integrated with 
the company’s other processes, and information management systems have to be built 
to support them. 
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All of the mentioned MOT practises involve specific skills and they need to be 
planned, organized, executed and monitored appropriately. This imposes extensive 
competence development and managerial challenges for the companies to improve their 
capabilities to manage technology for sustained business success. 

5.	Conclusions
In this paper, structures of strategic management of technology are introduced as 
elements in a conceptual framework. The results and findings in the study of high-
tech small to medium-sized enterprises confirmed that the field of MOT is perceived 
as a complicated and confusing field among practitioners. MOT is seen important as 
a concept, but in reality, there is little evidence that practises are systematic or well 
integrated into the day to day operations of enterprises. 

The elements of the framework are well recognized and evaluated to be important 
by practitioners. Based on abductive reasoning, incorporating theory matching with 
practical findings, the presented framework can be considered to have practical validity 
and relevance with respect to perceptions of the interviewed practitioners. All of the 
elements of the framework were not validated or did emerge through the interviews in this 
study. The entire framework has been elaborated, based on accumulated information from 
literature and practises of large and small to medium-sized enterprises. Thus the validity of 
the framework has been ensured by using different sources of information. The proposed 
conceptual framework represents our current explanation on what the elements of strategic 
management of technology are. The classification of the framework is not asserted to be 
exhaustive, and further amendments are desired by the scholars and practitioners.

As a whole, there is a lot of contingency in the concepts and practises of strategic 
management of technology. The need for systematic MOT practises in a company 
changes over time, depending on the life stage and size of the company. As a company 
matures and grows, management of technology practises can be assumed to develop 
accordingly. Therefore, a consistent framework with a logical order of elements in 
different management dimensions is needed to assist in analysis, self-reflection and 
dialog for systematic development of strategic MOT practises in enterprises.

This research did not intend to reveal how practises are implemented, or what their 
maturity, effectiveness and efficiency is. To investigate how the theoretical framework 
can be applied for the development of MOT, practises in enterprises would require in-
depth case examples from different sizes of enterprises. Also the relationship of strategic 
MOT towards e.g., innovation management, knowledge management, learning and 
strategic capabilities, would further increase the clarity of the concepts in these fields.  

The framework presented in this paper is suggested to provide premise for further 
theory development and to be applicable as a frame of reference for designing strategic 
MOT practises in enterprises. As a conclusion, we also propose that strategic MOT should 
be perceived and evolved in enterprises as a distinguishing function and management 
discipline, thus enhancing the management paradigm of multifunctional organizations. 

In future research it would be very interesting to see how the elements are configured 
in different enterprises, what the practical challenges are, and how the elements can 
be horizontally and vertically integrated to gain an optimum outcome. Also, the entire 
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framework can be elaborated, and potentially new element groups could be found. 
Another area of research study area would be how strategic technology management 
practices are linked with key business processes. That is to investigate how to link 
technology management with business development, new product development, order-
delivery processes or other main business processes.
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Appendix	1
Qualitative	questions	of	the	interviews	(to	be	left	out	
from	the	final	paper?)
 1. What is management of technology (MOT) from your perspective?
 2. How does your company ensure that the company has the best technologies available 

for its business purposes?
 3. What kind of practises, methods and tools do you have for MOT activities?
 4. What kind of documents and outcomes do you create as a result of MOT activity?
 5. How do you make the planning and set objectives for the MOT activities?
 6. How do you steer the MOT activities?
 7. What kind of technology topics do you make decisions on? Examples?               
 8. Who or what bodies make the decisions? How often? How are the decisions linked 

to the company’s other decision making?
 9. What objectives regarding to technology have your defined in order to gain 

competitive advantages? Please describe some examples.
 10. What MOT activities have the biggest impact to your company’s competitive 

advantages?
 11. What MOT activities need most improvement in your company? 
12. What would be really new in management of technology (MOT) that would make 

a big impact on your company’s success?

Appendix	2
Statements	for	evaluation	in	the	interviews	(to	be	left	
out	from	the	final	paper?)

Scale for evaluating the importance of the statement: 1= not important, 2= somewhat 
important, 3= quite important, 4= very important, 5= extremely important, NA = Not 
Applicable.                                                                                                                                               

Scale for evaluating the current state of the statement: 1= not practised, 2= practised 
occasionally, 3= developing practise, 4= practicing, 5=well established practise, NA = 
Not Applicable. 
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Statements for evaluation:
 1. We create and maintain explicit technology strategy for our businesses.
 2. We create and maintain technology forecasts for our key technologies.
 3. We create and maintain technology maps and roadmaps for technologies.
 4. We create and maintain a plan what technologies to study and research.
 5. We create and maintain a plan what technologies to use in our products.
 6. We create and maintain architecture roadmaps for our products.
 7. We create and maintain internal technical guidelines and standards.
 8. We do systematically technology scouting and intelligence.
 9. We do systematically technology evaluation before technology selection.
 10. We do systematically supplier and technology cost capability evaluation.
11. We do systematically decisions on selection and use of key technologies.
12. We do systematically technology development in advance.
13. We do systematically patent our discoveries and inventions.
14. We do systematically link our technology plans with our product plans.
15. We do systematically engage suppliers early in product concept phase.
16. We do systematically collaboration with other companies and institutes.
17. We do systematically life-cycle planning for product technologies.
18. We do systematically a disposal plan for our products for the end of life.
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Abstract
Purpose – The purpose is to investigate synergies in marketing management in camping tourism 
to properly understand the perceived client behaviour.
Design/methodology/approach – Camping tourism is investigated by using secondary data and 
the perceived client behaviour by using the primary collected evidence from the interviews and 
surveys. 
Findings – The popularity of camping tourism in Slovenia is increasing among foreign tourists. 
Camping tourism is more significant in accommodation capacities than in overnight stays due 
to lower utilization rates of the camping tourism capacities. The word-of-mouth is the most 
significant single factor of marketing and customer relationship management, whereas natural 
attractions are an important motivation factor for tourist visits.
Research limitations/implications – There is a need for updating and repeating the research by 
using more sophisticated methods of data analysis to include the periods of economic growth and 
economic recession.
Practical implications – The research results indicate the main trends, and the idea on the 
synergies in marketing management can be used for design of advertising and promotion towards 
targeting potential and specific consumers and marketing niches in the tourism industry.
Originality/value – The primary survey data are used to identify seasonal factors of tourist camp 
supplies and demands and the underdeveloped secondary tourist infrastructure with a lack of 
more targeted marketing and customer relationship management towards segmented tourist niche 
markets. 
Keywords:  Synergy, marketing management, camping tourism, advertising, Slovenia
Paper type Research paper

1.	Introduction
The aim of this paper is to identify tourist camp consumer behaviours (e.g. Schiffman 
and Kanuk, 2004) and to suggest target marketing management and communication 
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and promotion activities, particularly using advanced marketing communication 
technologies (e.g. Strauss and Frost, 2001; Sigala, 2006).

Marketing management, communications and customer relationship management are 
one of the key issues for successful product and business development (e.g. De Pelsmacker, 
2001; Kitchen, 2001; Kotler, 2003). Zhang et al. (2006) investigated determinants affecting 
a traveller’s preference switch from traditional travel agencies to e-travel agencies for travel 
planning and booking in the competitive re-shaping of the world travel service industry 
using the World Wide Web services by e-travel agencies and travellers. The strengths 
of traditional travel agencies are seen in travel guaranty and assurance issues when the 
trips to be taken involve a higher level of uncertainty. Management and marketing of 
tourist services are activities where advanced marketing management and communication 
services are among the most widely used (e.g. Kribel and Bojnec, 2007). Zopounidis et 
al. (2010) develop a methodology for the evaluation and ranking of tourism performance 
of some Mediterranean countries by using the multicriteria approach with qualitative and 
quantitative information for marketing strategies and government policies.

In this paper, our focus is on marketing management in camping tourism in Slovenia 
focusing on the Slovenian Adriatic coast. Nemec Rudež et al. (2012) provide an in-depth 
survey analysis on benefit segmentation in the Slovenian Adriatic seaside destination in 
the phase of market-repositioning focusing on the tourist town of Portorož. Camping 
tourism is a segment of tourism supply on the Slovenian Adriatic coast as well as in other 
tourist destinations in Slovenia. Camping tourism in Slovenia is particularly known from 
the times of mass-tourism development during the 1960’s and 1970’s, but since then it 
has been diversified and segmented, offering different quality differentiated offers and 
products that are targeting different consumer preferences. It still has an image of both 
natural and cheap tourism, which do not necessarily match each other due to environmental 
and quality reasons. This kind of stereotype of camping tourism calls for new marketing 
management and customer relationship management. New ways of global advertising, 
marketing communication and promotion activities of leisure and sport activities have 
been developed rapidly, particularly with the introduction of new media and advanced 
information communication technologies.

Management and principles of tourist services marketing are crucial for 
international competitiveness (e.g. Palmer, 2006). The service economy, particularly 
tourism and tourism related activities, is one of the country’s top priorities in 
advertising and promotion activities, including international broadcasting, but it 
seems less so for camping tourism. The results of these promotional activities have 
been mixed, suggesting greater needs for an integrated marketing management and 
marketing communications perspective (e.g. Belch and Belch, 2001; Pickton and 
Broderick, 2001). Therefore, there might be a need to further strengthen the importance 
of marketing management and marketing of services (e.g. Berry and Parasuraman, 
1991; Kotler, 2003), quality and competitiveness of product and services to maintain 
loyal customers and attract new ones (e.g. Reicheld, 1996), and to develop a new 
perspective of brand strategies (e.g. Medina and Duffy, 1998). We highlight these 
global development patterns focusing on camping tourism services on the Slovenian 
Adriatic coast. We first present the methodology and data used. Focus group interviews 
with the tourist camp managers and in-depth surveys with the tourists in the camps 
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on the Slovenian Adriatic coast are used to investigate tourist supply, marketing and 
customer relationship management. Finally, the empirical results of analyzes and 
conclusions are presented.

2.	Methodology	and	data	used
We use statistical quantitative methods of analysis. The main developments in 
Slovenian tourism and the importance of camping tourism are analysed using data from 
the Statistical Office of the Republic of Slovenia (SORS, 2009). In addition, we make 
reference to international camping tourism. Recreation, leisure and tourism have become 
an important activity in the everyday life of a large part of the European population in 
spending their spare time (Eurostat, 2004, 2006a, 2006b), as well as in several other 
developed countries (Tribe, 2005). Camping tourism has become particularly important 
in Europe, including in Slovenia.

To analyze camping tourism on the Slovenian Adriatic coast, we use unique datasets, 
which are obtained from our own research. The initial interviews with focus groups, 
focusing on managers and tourist representatives, were conducted to identify relevant 
research questions and to design a written questionnaire. Next, in-depth surveys using 
a written questionnaire were conducted with the camping tourists and other customers 
in segmented camping tourist markets on the Slovenian Adriatic coast.

The 120 surveys (43 percent female and 57 percent male) with advanced prepared 
questions using the Likert scale in the camps on the Slovenian Adriatic coast were 
conducted in September 2006. Among the tourists, the large majority were domestic 
tourists. Among foreign tourists, most were from neighbouring Italy and Germany. By 
age the structure was the following: 41.67% from 16 to 25 years, 11.67% from 26 to 
35 years, 18.33% from 36 to 45 years, 6.67% from 46 to 55 years, and 21.66% above 
55 years. This clearly indicates that camping tourism on the Slovenian Adriatic coast 
is attractive for different age structures of tourists. This finding is further supported 
by the employment statuses: 28.33% scholars and students, 46.67% employees, 6.67% 
unemployed and 18.33% retired. By education structure, the structure was the following: 
6.67% primary school, 76.66% secondary school, 5.0% two years university, 10.0% 
three years university, and 1.67% four years university and more.

The focus in the surveys was on supply and demands in the camping markets, 
marketing management, customer relationship management, advertising and marketing 
communication. 

3.	Empirical	results
3.1.	What	do	the	statistical	data	tell	us?
The number of tourist beds in Slovenia during the establishment of the Slovenian 
independent state in 1991, and then during the privatisation process in the 1990s, 
declined slightly (Table 1). Some recoveries in the number of tourist beds have been 
observed only during the last few years, but at a lower level of tourist accommodation 
capacities than at the end of the 1980s. An increase in the number of tourist beds is 
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1990 1995 2000 2003 2005

Total tourist beds number 91.2 72.9 79.2 80.7 79.0

Hotels 27.5 28.3 26.7 26.6 28.3

Camps 18.9 16.6 18.2 16.7 16.3

Others 44.8 28.0 34.3 37.4 34.4

Source:	SORS (2007).

Table	1:	
Tourist beds in hotels 
and camps in Slovenia 
(in thousands)

Source:	Chart on the basis of data obtained from SORS (2009).

Figure	2:	
Overnight stays in 
camps (in thousands) 
in Slovenia by domestic 
tourists

Figure	1:	
Overnight stays in 
camps (in thousands) 
in Slovenia by foreign 
tourists

Source:	Chart on the basis of data obtained from SORS (2009).
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Figure	3:		
Overnight stays and 

arrivals in camps  
(in millions) in Slovenia

seen particularly in the hotel tourist beds. The number of tourist beds in the camps has 
slightly declined.

It has been found that the popularity of camping tourism in Slovenia is increasing 
among foreign tourists, as illustrated in Figure 1 by an increase in the overnight stays.

On the other hand, the number of overnight stays in Slovenian camps by domestic 
tourists is tending to decline. A particular drop is recorded in 2001 (Figure 2).

Tourist arrivals and overnight stays in the Slovenian camps are seasonally dependent 
on the relatively low utilization rates of tourist capacities outside the main summer 
season. Yet, even during the main summer season, the tourism supply largely depends 
on climatic conditions, which is confirmed by much more stable tourist arrivals than 
their overnight stays  (Figure 3), implying the need for investments in secondary tourist 
infrastructure to diversify tourist offers and to extend the season.

3.2.	Websites	of	tourist	campsites
Evidence on campsites is available from different sources or data from tourist and similar 
travel organisations and individual campsite suppliers at different websites. Due to the 
structure of tourist arrivals and overnight stays, we briefly present two international 
organisations’ websites and the Slovenian Tourist Organisation website, where it is 
possible to find Slovenian campsites.

First, the German automobile club, or Allgemeiner Deutscher Automobil Club 
(ADAC, 2011), with its guide and presentation of supply of the European campsites. In 
the ADAC guide there are around 20 Slovenian campsites, and 2 out of 8 on the Slovenian 
Adriatic coast (Camp Lucija in Portorož and Camp Adria in Ankaran). Campsites in the 

Source:	Chart on the basis of data obtained from SORS (2009).
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tourist guide are categorised according to uniform comparable ADAC categorisation 
using more than 100 different criteria. This categorisation offers useful information to 
tourists about the size and quality of supply of a certain tourist camping site, and also 
provides useful feedback for tourist camp services suppliers regarding the quality and 
quantity of buildings, land and park areas, parking areas, facilities, equipment, recreation 
opportunities, overall quality and quality of specific services, and similar of the tourist 
camp supply. In Slovenia, the average size of tourist campsites is around 3.7 hectares 
(ha). Minimum size is 0.5 ha and maximum 15 ha. On the Slovenian Adriatic coast tourist 
camps are on a land area between from 1.5 ha to 7 ha. It is important that tourist camps 
are well arranged in a pleasant green environment with other important natural and other 
tourist attractions to meet tourist demands.

Second, the Camping Cheque network of top European campsites was created in 1997 
and has evolved every year (Camping Cheque, 2011). It is important for assuring quality at 
a competitive and reasonable price. Campsites are located in Europe’s most attractive natural 
locations and regions, or close to tourist centres and major cities. Each campsite within the 
Camping Cheque network is represented on one entire page in the Site Directory to provide 
information on its facilities, services, leisure facilities, the number of pitches, directions and 
the dates when the campsite accepts Camping Cheques. The Camping Cheque scheme has 
become one of the most popular means of travelling in Europe in the low season. A Camping 
Cheque is a voucher, valid in low season, that offers a traveller flexibility when travelling 
with a motor home, a caravan or a tent. It is also possible to pay for a stay with the Camping 
Cheque Gold Card (chip card), which boasts new members. For a single attractive price 
one can visit the best campsites in Europe. Slovenia is represented in the Site Directory for 
Camping and Caravanning with its campsites (e.g., Camp Koren, Camping Bled, Ljubljana 
Resort, Camp Adria Ankaran, Camping Menina, Camp Natura Terme Olimia, Thermal Ptuj, 
and Lipa Thermal Lendava). These campsites are in different regions in Slovenia. On the 
Slovenian Adriatic coast is the Camp Adria Ankaran.

Finally, the Slovenian campsites are presented by the Slovenian Tourist Board’s 
official tourism and travel guide to Slovenia with an on-line accommodation booking 
reservation system (STB, 2011). Slovenia is implementing a new 1-5 star classification 
system for campsites to be inspected in order to be granted their star classification.

3.3.	Focus	group	interviews
The interviews with managers of camps on the Slovenian Adriatic coast identify the 
importance of quality of tourist services in the camps, missing or underdeveloped 
internet and marketing communications tools, significance of investments in recreation 
and events for visitors, and sport facilities on the Slovenian Adriatic coast, such as 
swimming pools and other opportunities for water sports and playing courts. 

3.4.	Surveys	evidence
The 120 surveys with the written questionnaire were conducted in tourist camps on the 
Slovenian Adriatic coast in September 2006. The questions were designed using the 
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Likert scale, and open questions were also used to provide opportunities for comments 
and suggestions. We focused on tourist supply, customer satisfaction, quality of tourist 
services and customer relations management and on marketing management and 
marketing communications.

Figure	4:		
Marketing 

communications in the 
camps on the Slovenian 

Adriatic coast
Source:	Results of own surveys.

Source:	Results of own surveys.

Figure	5:		
Intention to visit the 

camps on the Slovenian 
Adriatic coast again

Source:	Results of own surveys.

Figure	6:		
Reasons for visiting the 
camps on the Slovenian 

Adriatic coast again
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The word-of-mouth and friends (71 percent), different announcements (12 percent), 
internet (7 percent), prospects (5 percent) and other marketing communication channels 
are crucial factors of marketing management and for providing information to visit the 
tourist camps on the Slovenian Adriatic coast (Figure 4). These results suggest rather 
traditional marketing management and marketing communication channels.

Most visitors (92 percent) to the tourist camps on the Slovenian Adriatic coast 
expressed their intention to visit the tourist camp again (Figure 5).

The main reasons for visiting the tourist camps include: location on the Adriatic 
coast (25 percent), nature (23 percent), quality of tourist services (23 percent), clean 
water (14 percent), staff (9 percent) and image of Slovenia as a country (6 percent) 
(Figure 6). These results indicate strong links between tourist demands and natural 
attractions. This is consistent with the main characteristics of camping tourism, which 
promotes nature and openness with some interferences and overlaps of the attractive 
natural environment with the development of other tourist supplies. This finding is in 
line with the finding of Gil-Saura et al. (2011) on the positive indirect influence of 
relationship value on long-term orientation in generating benefits for customers 
through offering value-added services and customer loyalty as important in setting 
up relationships between tourism suppliers (travel agencies) and their main providers 
with their customers. The strong activity synergy and attractiveness are an issue that 
should be strengthened in development, advertised and promoted, where advertising 
communication and promotion management is the proper tool for doing so (Rossiter and 
Percy, 1996; Wells et al., 1998).

Source: Results of own surveys.

Figure	7:	
Shortcomings in the 
camps on the Slovenian 
Adriatic coast

Among the shortcomings in the tourist camps on the Slovenian Adriatic coast 
are identified: a lack of basic infrastructure (38 percent), events (25 percent), playing 
facilities (12 percent), stores and shopping areas (8 percent), use of internet (5 percent), 
infrastructure for handicapped, disco and similar (3 percent) and other (5 percent) 
(Figure 7). These results suggest that, in spite of demands for the natural attractions, 
there is also a strong demand for quality of tourist services in the tourist camps and 
in synergy with a broader tourist destination. In this regard it would be important 
to investigate the association between the implementation of quality management 
and the results achieved (Albacete-Sáez et al., 2011). The identified shortcomings 
in the tourist camps on the Slovenian Adriatic coast underline needs for investments 
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not only in infrastructure, but also in events, sports and other playing facilities and 
new tourist products, as well as the need for more advanced marketing and customer 
relationship management practices using more advanced information-communication 
technologies.

Conclusion
Camping tourism is a specific segment of tourism with some common, but also some 
different and peculiar consumer behaviours that have been analyzed. The image that 
camping tourism favours natural attractions has been confirmed. It is also more demanded 
by the younger, but this is not always the case; it need not be cheap tourism. The natural 
and tourist environment, openness and quality of overall and tourism services have 
become more diversified, innovative and segmented by different categories according 
to location (seaside, hilly, spa, capital town, and other tourist resorts), natural and other 
attractions, events and sports opportunities.

For the Slovenian tourist camps, focusing on the tourist camps on the Slovenian 
Adriatic coast, there have been identified: seasonality, need for investments in infrastructure 
and quality improvements, customer relationship management, advertising, promotion 
and marketing communications towards segmented markets and market niches. Quality 
and customer relationship management have been improved, and advanced information 
and communication technologies have become common in advertising, promotion and 
marketing communications. The design of advertising and promotion towards targeting 
general potential consumers or specific consumers and marketing niches – especially in 
the tourism industry – has become important for domestic and international tourists.

The seasonal element in Slovenian camping tourism plays a significant role, rising 
challenges for management and marketing by offering new and more attractive tourist 
offers through more efficient and recognized advertising and promotion, different ways 
of networking and a more recognized country’s image as a European Union tourist 
destination. The seasonality in Slovenian camping tourism is significantly determined 
by the natural weather conditions. Investments in secondary tourism infrastructure can 
mitigate seasonal weather disturbances, and have been particularly successful in the 
Slovenian spa tourism.

The tourist segmentation has become important in camping tourism. Tourists have 
become more demanding in terms of value for money that they expect from the camping 
tourism suppliers. The camping tourists have also improved their mobility from one to 
another tourist place due the improved road infrastructure. Particularly, a network of 
highways has been built that improves mobility of tourists with their own transportation-
housing equipment that is used in camping tourism. This special segment of tourists has 
not been investigated so far and is an issue for future research into the synergies of 
marketing management and promotion for the tourism sector on the Slovenian Adriatic 
coast in comparison with other tourism segments in Slovenia and in the competitive 
neighbouring tourist destinations.

Among the suggestions and opportunities for further research is also an updated analysis 
by using more sophisticated methods of quantitative data analysis. The updated analysis 
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and the updated research results can reveal the most recent trends in the tourism sector 
and can capture potential changes that have occurred in camping tourism in comparison 
between the periods of economic growth and economic recession. The economic recession 
has influenced the average tourists’ spending, while the number of tourist arrivals has been 
more stable. These most recent changes are a challenging issue for further research in order 
to better understand tourist behaviours, which is important for tourism supply responses and 
innovative activities towards the changing client and tourist behaviours.

Acknowledgement: The authors wish to thank two anonymous journal reviewers 
for useful comments and suggestions on the previous version of this paper.
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Abstract
Purpose – The importance of university-industry co-operation has been recognized, but it has 
been faced many challenges such as unclear and undefined service offerings from universities and 
a lack of mutual content and structures. The purpose of this paper is to analyze how productization 
of services can be used to enhance university-industry (U-I) co-operation.
Design/methodology/approach – This paper discusses the nature of U-I co-operation while 
the main focus is on the enhancement of co-operation through the productization of university 
services. Results are derived from the analysis of both existing literature and empirical case study.
Findings – The study finds that through productization, U-I co-operation can be enhanced and 
several synergies can be achieved. These are based on well-defined procedures and service 
packages, which lead to the following things:
• Better quality and management of services leads to more stable, effective and manageable co-

operation.
• Communication is more comprehensive and the customer’s perspective can be taken more 

thoroughly considered. 
• Productized services are partially standardized and partially customized: standard parts ensure 

efficient processes while customization ensures the fulfillment of customer requirements.
Research limitations/implications – The paper shows that productization is not a solution for all 
of the challenges of U-I co-operation. Before productized services are useful, collaborators must 
engage in active communication to map out the common content.
Originality/Value – Based on findings it is suggested that productization might help educational 
institutes and firms to develop co-operation in order to gain better results.
Keywords – Productization, university services, synergy in university-industry co-operation
Paper type – Research paper
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1.	Introduction
Intense global competition, rapid technological change and shorter product life-cycles 
have transformed the current competitive environment (Bonaccorsi and Piccaluga, 
1994). Organizations have faced increasing challenges in order to sustain their 
long-term success and prosperity relying solely on internal resources (Santoro and 
Chakrabarti, 2001). To meet those challenges, universities and firms have started to 
establish more formal and effective co-operations instead of informal methods (Mead 
et al., 1999).

Co-operation between industry and universities has been increasingly discussed 
and studied. The current economic structure of universities has led to a gap between 
public funding and research expense, which makes co-operation with industry 
a necessity (Bonaccorsi and Piccaluga, 1994). Universities have started to expedite and 
prefer a variety of formal collaborative structures which have brought about explicit 
understandings concerning knowledge and technology transfer as well as two-way 
knowledge flows (Santoro and Chakrabarti, 2001). For firms, universities are important 
and natural partners and are a source of new knowledge, technology and procedures 
(Confederation of Finnish Industries EK, 2009; Santoro and Chakrabarti, 2002). 
Suggestions of how those relationships should be established and maintained have been 
proposed, but U-I co-operations have traditionally been informal, casual and based 
on personal contacts (Mead et al., 1999). As a consequence, the exchange between 
educational institutes and industry has been undefined.

In such circumstances, there is a great potential in co-operation that enable different 
people and organizations to support each other by leveraging, combining and capitalizing 
on their strengths and capabilities. With this potential, public and private institutes and 
organizations have increasingly begun to require co-operation as a condition of support 
and competitive advantage. Co-operation is described as a process that allows individuals 
and organizations to combine their human and material resources so they can accomplish 
objectives they are unable to achieve alone (Lasker et al., 2001; Lank, 2006). The power 
to combine the perspectives, resources and skills of people and organizations has been 
called synergy (Mayo, 1997). It is an essential outcome of collaboration functioning that 
influences the effectiveness of co-operation (Lasker et al., 2001).

There is a growing need for a method to measure the essential outcomes and 
synergies of U-I co-operation. The methods that can develop better ways of thinking 
about needs and addressing them, makes co-operation especially effective (Lasker 
et al., 2001). In the service business, productization is the natural predecessor of 
successful market entry and it required in order for services to be successful (Simula 
et al., 2008). Productization can be perceived as a process which aims at tangibilizing 
and concretizing service offerings and professional expertise using more systematic 
processes and methods so that services are more product-like and are easier to buy 
and sell (Jaakkola, 2011). Hence, productization is a mechanism that links operation, 
processes and marketing together (Johnston and Clark, 2008). Successful productization 
will create an increased demand for services, which makes it one of the key success 
factors (Flamholtz and Aksehirli, 2000). The main output of productization is bundling 
offerings and deliveries together in well-defined packages so that the expectations of 
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customers are better fulfilled. Productization creates a positive signal that the service 
provider understands customer requirements and is willing to respond accordingly 
(Grönroos, 1984; Simula et al., 2008). The strength of universities lies in the wide 
variety of services they can offer and productize; different kinds of business-to-business 
(B2B) services e.g. consultations, research projects and public services like education. 
Therefore the objective of this paper is to examine how university-industry co-operation 
can be enhanced through productization.

Firstly this paper will take a look at the key features and elements of U-I co-operation. 
Then the theory of productization and its benefits will be elaborated. The challenges of 
U-I co-operation solved by productization are also discussed. The empirical section 
illustrates a case study which concentrates on the productization of university services. 
The phenomenon has been examined from the perspective of the University of Oulu, the 
Department of Industrial Engineering and Management (DIEM) and their main partner. 
In the conclusion, the research question is revisited and discussions of the findings, 
implications and further research ideas are presented.

2.	University-Industry	co-operation
New technology and knowledge development of intra-organizationally has become 
increasingly difficult in more intensive competitive markets and it has increased the 
need for inter-organizational co-operation (Barnes et al., 2002; Santoro, 2000). It is clear 
that working alone is not an option for any organization (Lank, 2006) and that is why 
university-industry co-operation is seen as a powerful way to provide positive synergy 
for both parties. In addition, U-I co-operation usually makes a positive contribution 
to innovations and has helped ensure a return on research and development (R&D) 
investments (Balconi and Laboranti, 2006; D’Este and Patel, 2007; Santoro and 
Chakrabarti, 2002).

2.1.	The	forms	and	objectives	of	U-I co-operation
The success of co-operation is always a sum of many things and requires investments 
from all participants. Firms’ motivation is to gain a competitive advantage and 
addressing business growth, whereas universities want to create new research and 
offer education. U-I co-operation can be roughly divided into five different categories: 
research support, knowledge transfer, technology transfer, collaborative research 
(Santoro and Chakrabarti, 2002) and educational interaction. Basically research support 
is a one-way co-operation offered by firms. Knowledge transfer also includes some one-
way co-operation, but collaborative research and technology transfer always include at 
least two participants.

Nowadays unallocated research financing is very rare, because firms want answers 
to specific problems or access to possible future technologies. According to a few Finnish 
surveys (e.g., Confederation of Finnish Industries EK, 2009; HSE yrityspalvelut, 2009) 
corporate presentations and info sessions have been seen one of the most important 
ways to co-operate. These provide information about firms and their business and about 
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opportunities for students. Firms are thus able to be more attractive employers and are 
able to recruit highly motivated and educated employees and interns. These internships 
are very important to both universities and to firms.

Knowledge transfer contains recruiting, consultations, personnel exchange and 
information sharing. In addition, such interactions can be both formal and informal. 
The objectives are intangible, because knowledge transfer aims at spreading and sharing 
information. According to Santoro and Chakrabarti (2002), knowledge transfer helps 
universities and firms train students in state-of-the-art techniques. Knowledge transfer 
is a long-term co-operation, which is often focused on discovering something new in 
ancillary fields. Therefore multi-organizational consortia are typical.

The next two categories are technology transfer and collaborative research. 
These categories include almost every possible way of doing research and new 
science. Often this is “invisible” to those who are not working with universities. 
Technology transfer and cooperative research are probably the most important 
or at least the most concrete groups for firms. In such instances, universities and 
firms carry out more specific and coordinated projects, which have an agenda and 
a formal network (Santoro and Chakrabarti, 2002). The objective of such projects 
could be service modeling where a university and participant(s) try to create new 
business opportunities.

The last group is educational interaction, which entails the educational mission of 
universities. For students, this group is probably the most interesting because it provides 
the possibility of having current cases to solve. Cases are usually small problems that 
when solved also benefit firms (Mead et al., 1999). Small student studies are highly 
appreciated by Finnish firms (HSE yrityspalvelut, 2009).

Real world examples as described by visiting lecturers are a good way of keeping 
students interested and of providing objective opinions. Visiting lecturers can be a firm’s 
personnel, who are students themselves. Furthering your education is one of the most 
common forms of co-operation (HSE yrityspalvelut, 2009). Educational pursuits can be 
short-term, for example some basic courses, or it can be long-term, for example an MBA 
or doctorate degree.

Despite its different forms, a general statement is that co-operation is based on 
trust, good experiences and breadth of interactions, because customer satisfaction and 
revenues are common evaluation categories especially in the long-term (Bruneel et al., 
2010; Mead et al., 1999; Santoro and Gopalakrishnan, 2001).

2.2.	The	benefits	and	challenges
There are significant benefits derived from the co-operation between universities and 
industry to meet the professional development educational and training requirements 
(Mead et al. 1999). Universities and industry can be seen as complementary and 
beneficial partners. Co-operation must be beneficial comprehensive and it must always 
ensure that both sides benefit in order for long-term success. It is difficult to imagine how 
a co-operation can be synergistic if partners do not respect each other’s contributions, 
perspectives and needs (Lasker et al., 2001). Nevertheless, the mission of universities is 
not to serve the current needs of industry, but to do basic research.
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U-I co-operation has multiple benefits and there are many reasons to build these 
relationships. It is also worth mentioning that co-operation has synergistic benefits 
which continuously increase the significance of U-I co-operation. For example, firms 
have access to highly trained students and new technologies; increase their resources; 
enhance a firm’s image and grow their business. The competitive advantage is usually 
achieved with the lower cost of R&D when co-operations are carried out with universities. 
In contrast, universities can obtain research funding, the latest knowledge and practical 
problems for students and researchers. In summary, in order to do basic research and 
be able to create new designs and concepts, university researchers must be familiar 
with industrial technology and firms have to be capable of creating relationships with 
universities (Rohrbeck and Arnold, 2006; HSE yrityspalvelut, 2009). Figure 1 illustrates 
the synergies and the most important benefits to both universities and firms. In addition, 
figure 1 points out the fact that co-operation in one category can lead to co-operation in 
different categories.

Sometimes the value or benefit is very difficult to measure or identify, because the 
outcome can be indirect or intangible. In addition, different forms of co-operation can be 
related to each other or some co-operations can lead to others. Many times the aim is for 
an all-around benefit for many different sectors (HSE yrityspalvelut, 2009). This is not 
a problem, because sometimes the objective can be outside of tangible outcomes. Such 
an objective can be, for example, in networking or in a better employer image. For these 
reasons, all of the main forms of co-operation are absolutely important.

U-I co-operation is mostly beneficial, but there are also some challenges – especially 
in the implementation. Probably the most natural reason for casual and non-systematic 
co-operation is the lack of workable structures (Confederation of Finnish Industries 
EK, 2009). Clear contact channels or content that is missing, because co-operations are Figure 1: The synergies and benefits of U-I co-operation 

•Financial benefits for both 
participants: firms’ R&D can be 
conducted in universities with 
less expense than in private firms 
and 

•universities getting financial 
funding, grants and upgraded or 
new facilities provided by the 
projects. 

•Short- and long-term research 
projects: firms get access to the 
latest knowledge and innovations at 
an early phase (competitive 
advantage) 

•universities can produce high-level 
publications and increase their 
academic level. 

•Increased understanding between 
theory and practice 
•Current information about the on-
going challenges and areas of interest 
•Firms can participate in curriculum 
planning and can have new 
employees, interns, views and ideas 
•Universities receive postgraduates 
and current real-life cases. 

•Enhanced employer image and 
visibility by communicating and 
networking with students and 
universities. 
•Sponsor lecture hall to carry the 
firm name 
•Reference list for the universities 
that includes co-operations with 
firms. 
•Mutual skill sessions and 
corporate presentations. Visibility and 

image 

Educational 
interaction 

and 
knowledge 

transfer 

Finance Collaborative 
research 

Figure	1: 
The synergies and 

benefits of U-I  
co-operation
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associated with some specific people, and therefore needs and offerings are not always 
met and firms seem to find suitable partners elsewhere (Rohrbeck and Arnold, 2006; 
Confederation of Finnish Industries EK, 2009; Vironmäki and Jokinen, 2009). Structures 
can contain multiple things like project planning, methods for problem solving and 
administration, the terms of contract, offering, outcomes and information exchange. 
Clear structures, rules and methods create a mutual trust and decrease uncertainty, 
because trust relies on strong bonds of mutual understanding and adjustment (Bruneel 
et al., 2010; Chakrabarti and Santoro, 2004).

Especially in applied research, the selection of research areas and themes in co-
operation with all participants is important for creating research agendas that serve 
all participants. However, all of requests from firms cannot be met, so it is better to 
concentrate on specific competence areas and interests (Johnston and Clark, 2008; 
Parantainen, 2007). The interests and needs of industrial firms must be taken into account 
in planning research objects and themes. Firms usually seek deeper information for 
their business whereas universities are trying to get current data and information from 
industry. Mapping out the content and interests demands an active two-way information 
flow and discussion. In addition, academic researchers have also seen the major problems 
in the differences in orientations. University research is often very theoretical and it is 
perceived as long-lasting (1-5 years) while firms are usually concentrated on short-term 
research, because their needs are mostly pragmatic (Bonaccorsi and Piccaluga, 1994; 
Siegel et al., 2003; HSE yrityspalvelut, 2009; Meyer-Krahmer and Schmoch, 1998).

All of the challenges of U-I co-operation are not mutual. That is why they cannot 
be solved together, but need to be addressed by a native organization. Challenges in 

Table	1:	
The challenges of 
U-I co-operation.

Challenges are originated from…  

…university: …university and 
industry:

People with good personal connections fear that systematic U-I co-operation will jeopardize  
their personal connections or they will have to share (resistance of change).

Unclear and undefined service portfolio and - offerings.

The missing of mutual 
content and structures

The Slow and undefined internal processes and procedures of universities.

How to take the size and needs of different firms into account.

Long-term orientation (>1y)

…industry

Rapid changes of organizational structure (disappearance of the key players).

Perpetual hurry and lack of resources.

Rapidly changing needs.

Short-term orientation (<1y)
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industrial firms are quite simply mostly financial and connected with the economic 
situation of firms. Complexity is the reason why problems in universities have a bigger 
effect on the implementation of U-I co-operation. Table 1 represents the challenges of 
U-I co-operation and separates them to their origins.

Personal connections act a crucial role, because many co-operations come through 
these individuals. In the literature, these kinds of people are called champions and their 
role is crucial especially when co-operation is initiated by inspiring and motivating the 
partners to strive for high levels of synergy (Mead et al., 1999; Santoro and Chakrabarti, 
2001, Lasker et al., 2001). Good personal relationships should be fostered, but at the 
same time, they should support the mutual benefits and their significance should not be 
crucial. Instead of closely protecting contacts, attitudes must change. The organization 
and co-operation would work more effectively if information and contacts were more 
widely available.

3.	Productization	of	services
Service production has become more productive and fierce competition demands 
increasingly better services that are provided efficiently. In addition, the need to 
customize services for each individual customer remains and customers need a clear 
understanding what is can be expected (Saaksvuori and Immonen, 2008). Productization 
enables the creation of concrete understandings of customer content of the service, how it 
will be produced and which parts can be tailored to meet customer specific requirements 
(Johnston and Clark, 2008; Parantainen, 2007).

3.1.	Productized	services
Productization is a shift from unique service-intensive customer projects towards tangible 
standardized products aimed at markets (Alajoutsijärvi et al., 2000). Productization, 
or a service concept, is an essential element in defining an offering and it starts with 
a deep understanding of services and customers. It demands an analysis of the needs 
of the customers, designing the service and developing the ability to produce in order 
for mutual objectives to be met (Johnston and Clark, 2008; Sipilä, 1995). Therefore 
productization is a key factor that demonstrates the potential value and quality of the 
service for customers (Johnston and Clark, 2008; Saaksvuori and Immonen, 2008).

Sipilä (1995) has recognized four different levels of productization. On the first level, 
internal productization, organizations try to make sure that development is well executed 
the first time and that after words there is no need to do it again (Lehtinen and Niinimäki, 
2005). Internal productization is a natural phase, if services are desired to produce as 
effectively as possible. In addition, standardized and defined internal processes make it 
possible to repeat a service multiple times (Saaksvuori and Immonen, 2008).

The second level is the development of supporting processes. Organizations 
develop methods or systems that enhance the effectiveness of customer care. On the 
third level, service is fully productized and property rights or licenses can be resold. 
Services are also defined and form clear entities, which can be offered to customers 
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as is or modified (Saaksvuori and Immonen, 2008; Sipilä, 1995). The total chain 
of processes must be described if services are to produce and provide effectively 
(Johnston and Clark, 2008).

The last level is repeatability, which means that a service is packaged in a specific 
form to be delivered using a distribution network. All of these phases and levels are not 
necessary as long as the quality and effectiveness of the processes can be ensured. This 
depends on a strategy, customers and how the competition is situated (Saaksvuori and 
Immonen, 2008; Sipilä, 1995).

Productization can describe the nature of services provided by the whole 
organization, or refer to individual services as a part of a service portfolio (Johnston and 
Clark, 2008). However, a well-structured and productized service portfolio can be seen 
as a potential driver of agility. Portfolio strategies are often created concurrently with 
other organizational capabilities making most services architectures difficult to imitate 
(Voss and Hsuan, 2009).

3.2.	How	to	create	a well	productized	service
There are six common milestones to create well productized services. Milestones help 
service providers to identify, which phases they have achieved and where they still need 
to improve (Parantainen, 2007; Sipilä 1995). The milestones are the following:
1. Some procedures are starting to stand out. Service providers have started to use or 

copy such procedures, which have worked well in the past.
2. A service gets a name and it takes shape. Small and simple services can have a price.
3. The content becomes stable, which makes solidifying the price possible.
4. The real signs of productization are beginning to emerge; services start to multiply 

inside of the company, moving from person to person.
5. Services start to multiply outside of the company. The previous steps can be 

unintended, but this is the first step that is done in purpose. At this stage, the steps 
and phases of services must be well documented allowing for the repetition of 
services outside of the company – with or without developers. Usually at this phase, 
service is divided into modules to help the customization.

6. Services are ready for resale and delivered via the distribution network.
Productization improves value creation and makes it easier in multiple ways. 

For example, standardization and scalability is facilitated by productization. Without 
productization and standardization, it is possible to over engineer the processes, which 
usually decreases the effectiveness (Saaksvuori and Immonen, 2008; Simula et al., 
2008). Scalability comes from customization, which helps customize services for each 
customer and helps to manage the supply chain better (Hsuan, 1999).

Productization is not just putting services in well-defined packages; it is the set 
of interrelated tasks that together create a service. At the same time, it is a continuous 
improvement process. The purpose of productization is to provide a clear picture of 
the offering of organizations and what the customer receives. Productization specifies 
services and guarantees a shared understanding of the value of the services. It has been 
discovered that good service reduces conflict and increases customer loyalty. Such 
customers are less likely to change service providers.
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4.	Industry	co-operation	at	the	University	of	Oulu
Emphasizing the third mission of universities and the changed economic structure has 
forced universities to reconsider the position of industry co-operation. At the moment, 
co-operation between the University of Oulu and industry is fruitful, but it is casual 
and mainly limited to a few people. The issues faced by firms are often impossible to 
simulate in laboratories and as a consequence research in technological and applied 
fields, like the Industrial Engineering and Management (IEM) require contact with 
industry. Industry co-operation plays a very important role in achieving the objectives 
of teaching and research which is needed in order for universities to influence society 
(D’Este and Patel, 2007; Vironmäki and Jokinen, 2009)

4.1.	Case	study
The research data was collected from interviews. The aim of this study was to investigate 
the needs and possibilities for productization in the context of U-I co-operation. That 
is why interviews were conducted in the DIEM at University of Oulu, and at one case 
company who was considered one of the main partners. The case company is one of 
today’s most highly valued electronic and high-technology brands in the world. The 
company has stated that the strength of the Finnish innovation system comes from the 
wide-scale co-operation between universities and industry. The potential of universities 
and institutions should be better utilized and the number of creative co-operations 
should be increased.

A case study strategy was used in this research. A case study is an empirical research 
tool that studies a phenomenon within its real-life context. When research is in the early 
stages and the boundaries between the phenomenon and its context are not clearly 
evident, a case study is appropriate and can provide new insights. Evidences can be 
collected from multiple sources (Ahola et al., 2008; Eisenhardt, 1989; Yin, 1989). As 
earlier stated, there is not much of research or data on co-operation frameworks and how 
they are organized.

Thirteen interviews were carried out [1]: three for university representatives, three 
in DIEM and seven in the case company. Every firm representative, composed of one 
director, one head of business excellence, three program managers and one senior 
manager, were high ranking and experienced. University and DIEM representatives 
were composed of two professors, one head of department and three researchers. In spite 
of different job descriptions of the all of the representatives, have lots of experience with 
U-I co-operation. Interviews were done individually, except for one interview where 
two people were present. The number of interviews was not limited in any way, but the 
purpose was to get enough data so that saturation point was reached. Because natural 
discussion and flexibility were seen as very important for this research, the questions 
were broad and the interviews were quite loosely defined. For the purpose of credible 
and reliable research, all interviews were recorded and transcribed. The interviews 
concentrated on the following topics: the present situation, experiences, organizing, 
benefits and the development of U-I co-operation. The main focus was still in the 
development of co-operation through the productized services of universities and how 
productization was seen as a fit for U-I co-operation.
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4.2.	Results
In general, U-I co-operation was seen as important for every participant and even for the 
development of a local area. Experiences have been good and the personnel in firm and 
university were willing to continue. Interviewees also believed that co-operation has 
had a positive impact on competitiveness, but in the long-term it has been very difficult 
to measure or prove. Traditionally, co-operations have been concentrated in different 
areas and on short-term and long-term research projects.

At the moment, U-I co-operation seems to be experiencing “a depression”. Co-
operation has been carried out in many ways, but the potential has not been fully 
exploited and it has not served the needs of the participants as much as possible. The 
problems are mainly related to the challenges that have already been recognized:
• No clear content and objectives for co-operation,
• co-operation bounded by personal contacts and interests,
• the common and mutual structures are missing and
• co-operation should be wide-scale and more synergistic.

Many firm representatives have said that U-I co-operation is fully bonded to personal 
interests and connections. That could be one reason why there are no signs of tight 
objectives for co-operations. Only some qualitative objectives were stated. For example, 
that co-operation should only be carried out with top-researchers or top–universities. 
However, many interviewees, mostly from the university, said that there should be some 
goals and objectives to ensure the effectiveness and success of co-operations.

It was made pretty clear that information must be shared more effectively between 
a university and a firm in order for mutual content to be found. If co-operation is 
expected to last and to be valuable, there must be some content and meaning for co-
operation. Content cannot be created from scratch, but it must be related to the partners’ 
complementary competencies and interests.

Compared with normal service providers, many universities have not brought out 
and advertised their expertise and offerings. One of the university representatives 
mentioned: “Profiling of our skills and competencies is crucial if we want to promote 
our know-how to collaborators”. If universities want to act as a service provider and 
co-operation is desired, there must be something concrete that can be presented to 
firms.

According to interviews, it seems to be clear that universities should productize 
their services and create a service portfolio. If long-term industry co-operation is to 
be more systematic and appropriate, information should be spread more actively and 
universities should be able to present their service offerings and portfolios clearly. The 
productization of services is absolutely a solution; a clear portfolio could solve and 
clarify many problems.

4.3.	Productization	of	a course	assignment
It has been shown that U-I co-operation has essential benefits for both industrial firms 
and universities, but it suffers from a lack of structures and awareness of services as 
well as from the common challenges that U-I co-operation has usually faced. Thus, it is 
justified that the productization of services is one possible way to unify and systematize 
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the offering of universities. This would enhance U-I co-operation and concretize the 
offering for customers and help in finding mutual content and structures.

Based on the findings of this research, it was decided that one of the DIEM’s 
course assignments to be productized in order to overcome the challenges related to 
U-I co-operation. The need for such productization was well justified: multiple student 
groups were carrying out the same task with different firms. Basically the description 
of the assignment was created in order for every single firm to get a clear conception of 
the requirements. In figure 2 the main elements of productized university services are 
shown. Elements are very much familiar with the literature, but in the case of university 
services, the value for students and universities must be emphasized, because the 
objectives may be educative – for example in small assignments.

  

Productized 
university 

service 
Name 
•The service must be 

recognizable 

Objective and description 
•Clearly defined content and 

objectives legitimizes the purpose 
of service 
•How the service is executed 

Value and results (U/I) 
•What can industry achieve 

through the service 
•Why industry co-operation is 

important for universities 

Resources 
•The number of resources that 

are needed from the firm 
•Resources that are provided by 

the university 

Price 
•The price is usually the first thing that is asked 

for 
•Due to customization, fixed price is not 

necessary, but services must have an 
indicative price,  that can be quoted to a 
customer 

Figure 2: The main elements of productized university service 

5.	Discussion
In accordance with the current literature (Meyer-Krahmer and Schmoch, 1998; 
Rohrbeck and Arnold, 2006), our empirical study confirmed that U-I co-operation is 
considered very important, almost a necessary, from both perspectives. However, the 
main contribution of this study implies that, synergy in U-I co-operation can be enhanced 
through the productization of university services. In order to be efficient, collaborators 
must have something useful to share or they must have common goals and objectives, 
which can be achieved by working together. One of the restrictive factors concerning 
the decisions about participating is their perceptions of the benefits and the sacrifices 
involved (Lasker et al., 2001). That is why the proper identification of the needs and 
benefits of both parties is important for success. Other issues mentioned is the cultural 
gap between industry and universities, which must be bridged through different actions 
by the participants so that the language and nature of the organizations are clear to the 
collaborators. The third critical success factor is the management structures including 
knowledge generation and exploitation as well as their rules and regulations.

Figure	2:		
The main elements of 

productized university 
service
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Through the productization of university services, most of the challenges are related 
to vagueness, a lack of systematic ways to provide services and indefinite service offering 
can be solved. The value of productized services is much easier to measure and identify 
with productization, because services are clearly defined and the content is well-known. 
Table 2 discusses the challenges of co-operation that can be solved through productization.

Table	2:	
The challenges that 
can be solved through 
productization.

Challenge:

• Solution through productization

Long-term orientation (1-5y) vs. short-term orientation (3mm-1y)

• Defined services help to determine content and objectives.
• Suitable services and forms can be easily found.
• Different types of orientations and requirements can be taken into account.

Theoretical approach vs. pragmatic approach (long-term vs. short-term)

• The theoretical approach is a standard part of any university’s research procedures. These are defined and explained in 
the service description.

• Services can be modified to match the needs of the customer with customization.

Bonded to some person & variable organization structure

• Services are clear entities that are available and accessible to all people. 
• Personal connections and variable organization structures are no longer restrictive. 

No clear contact channels and content

• Productized services and concepts are concrete and easily exploitable. 
• Productized services contain plenty of details, such as contact information.

Productization is a continuous process, which aims for cost efficiency and customer 
orientation. In general, productization can be divided into two steps: inbound and 
outbound productization. Before services are being offered and value can be produced, 
internal processes must also be productized. After that, effective value producing 
and service offering, outbound productization is possible (Simula et al., 2008). With 
those two steps, universities are able to implement productization as a part of their 
key processes (Valminen and Toivonen, 2007) and most of the challenges with U-I co-
operation can be solved or at least be reduced. With productization, universities can 
define their service portfolio and concepts more systemically and enhance their role as 
a service provider. The benefits of productization are based on well-defined procedures 
and services packages, which lead to the following success factors:
• Better quality and management of services leads to more stable, effective and 

manageable processes.
• Communication with customers is much easier and customer perspectives can be 

taken into account to a greater extent.
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• Services are partially standardized and partially customized; standard parts ensure 
flexible and efficient processes while customization ensures the fulfillment of 
customer requirements.
Although the benefits of productization are undisputable, it is surprising how 

few organizations have clearly defined service concepts (Johnston and Clark, 2008). 
Productization inevitably leads to increased competitiveness and more valuable results. 
Usually, good service reduces conflicts and increases customer loyalty. In addition, such 
customers are less likely to change a service provider (Johnston and Clark, 2008). Sadly, 
the U-I co-operation has been restricted to personal contacts and to some extent it has 
had a negative impact on the number of co-operations. Personal contacts are important, 
but those may not be limiting factors (Lank, 2006). Productization enables the processes 
of co-operation to be standardized and stated. Naturally, this means that more people 
can benefit from co-operation and it would be less dependent on the competence of 
individual experts.

Productization makes the implementation of co-operation easier and enhances the 
significance of co-operation by realizing its full advantage. Because universities have 
already recognized the importance of U-I co-operation, the most important thing is to 
emphasize universities role as considerable partners. When universities clearly present 
their service portfolio as “a menu”, any firm – especially new applicants – can be aware 
of the service offering (Parantainen, 2007). We can presume that when the gaps and 
risks are minor, it encourages firms to start or to increase the amount of co-operation. By 
that, universities would be more capable of serving firms and people in their region and 
act as a social influence, which is the third mission of universities. It can be assumed that 
the more partners’ universities have the more funding they will receive. 

In spite of benefits, productization is not the key to opening co-operation, 
because effective co-operation demands that offerings and needs meet each other. 
The implementation and opening of the co-operation demands active and two-way 
communication (Lasker et al., 2001). In that phase, productization has the biggest 
influence. It concretizes the offering, helps to fulfill the needs of the collaborators. 
In addition, clear structures, rules and methods create mutual trust and decrease 
uncertainty, because parties see the relationship itself as valuable and are more willing 
to establish a relationship. Such things can have major positive effect on synergy in 
U-I co-operation and its sustainability.

5.1.	Implications	to	synergy	in	U-I co-operation
The major managerial implication of this research is that universities need to pay more 
attention to productizing of their expertise and services. The frameworks developed thus 
far do have not identified the processes that enable co-operation to accomplish more than 
individuals and organizations alone can (Lasker et al., 2001). At this moment, it appears 
that industrial firms are not aware of the offerings and services that the universities can 
offer (Confederation of Finnish Industries EK, 2009). Richardson and Allegrante (2000) 
have noted that “we need co-operations because most of the problems we will face 
in the 21st century will require multisectoral, multidisciplinary and multicomponent 
efforts”. The synergy created by co-operation can be very powerful. Especially when 
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it bring together diverse parties (Lasker et al., 2001), like universities and industry. 
Co-operations with diverse participants, whose different kinds of abilities, traits and 
attitudes bring strength, may have the potential for enhancing U-I co-operation and 
synergy within it.

The potential of co-operation, which is reflected in co-operation goals and 
objectives, derives from the strengths that emerge when individuals and organizations 
are brought together. Particularly when the people involved contribute different kinds of 
knowledge and perspectives (Israel et al., 1998). To create synergy from such diversity, 
there is a need for a process, which can exploit different perspectives, skills, resources 
and needs. By the productization those different variables can be taken into account 
and ensure that the results better meet the requirements. At the same time, with more 
systematic co-operation, the personal relationships and changes of organizational 
structures are no longer dominant. Because of the decreased workload and the better 
quality and productivity of co-operation, it can be argued that after productization, firms 
would have more desire to participate in U-I co-operation.

Productization delivers all-around benefits by developing universities internal 
processes and procedures, which has a direct impact on the quality and effectiveness 
of work. At the same time, productization also sets clear requirements for industry 
on how to purchase services, what those offering are and what kinds of resources are 
required from them in service production. The ability of productization to identify and 
focus on problems that matter to the participants, to communicate how the actions will 
be executed and to document its accomplishments can significantly enhance U-I co-
operation. In many co-operations, participants have had little influence or involvement 
in what these co-operations do (Lasker et al., 2001) and it has generally been difficult 
to document and evaluate the effectiveness of U-I co-operation in achieving goals and 
objectives. The synergy that a co-operation achieves is reflected in the way partners 
think about the achieved objectives and goals. It is not possible to determine the extent to 
which synergy is achieved, since there is not a way to measure synergy. By productization 
the achievements and results of co-operations can be unambiguously concretized and 
evaluated, because the content and objectives of the productized services are established 
and well known when the service is offered and sold. Finally, the importance of process 
and outcome measuring is crucial for a co-operation development and empowerment 
evaluation.

Service production is always a set of interactions between the supplier and the 
customer. With productization, those interactions can be made more appropriate and 
the needs and objectives of both industrial firms and universities can be fulfilled better. 
However, firms should remember that the main mission of universities is to do research 
and create new science instead of subcontracting work for the industry. That is why 
universities’ approach is usually perceived as very theoretical and research areas can 
be completely new, hence satisfactory results cannot always be guaranteed. The risks 
of conflicts can be decreased with good advanced planning and effective two-way 
communication. Active communication and planning, which forms the basis for joint 
problem solving, are also essential resources for achieving synergy.
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6.	Conclusions
In this paper, the main focus has been to examine the productization of services in the 
context of U-I co-operation. Based on our research and findings, it can be argued that 
productization is one way to enhance U-I co-operation and it emphasizes its synergistic 
benefits. Productization links operation, processes and marketing together (Johnston 
and Clark, 2008). Through the productization, university offerings could be clearer and 
better defined; thus the missing structures and content could be easier to find. The lack of 
a clear understanding of what a university can provide for industry leads to perceptions 
that university research and co-operation is too theoretical for their needs (Confederation 
of Finnish Industries EK, 2009). Productization leads to more synergistic co-operations, 
which are able to identify and engage partners with a complement skills, resources and 
perspectives to give the group a full picture of the problem.

Productization is not a solution to all of the challenges in U-I co-operation. Many of those 
can be solved within the university or the department, but we still need to map out the needs of 
the firms and the common content for co-operation. In the interviews active information sharing 
was suggested as being a solution for the discussion about needs and offerings. Probably, the 
only way to facilitate synergistic thinking is through continuous communication between 
universities and firms, where the productized service portfolio acts as an element supporting 
the objectives and interaction. That kind of arrangement could work quite well, because it 
would be easier to respond to customers’ requirements and achieve their own objectives. These 
create a basis for long-lasting and mutually beneficial co-operation.

Despite the positive results of this study and a sufficient amount of empirical data, there 
are some shortcomings in this research. The main criticism can be focused on the narrow 
aspect of interviews. Although, the number of interviews was adequate, interviews were 
conducted only at one large company. It could be possible that if interviews were done at 
several firms, in different fields of business fields, or in small and medium enterprises, there 
could have been different results. On the other hand, the achieved results are consistent with 
current literature, so the results of interviews can be regarded as reliable and they can be used 
in the development of co-operation between DIEM and firms. Because the implementation 
of ideas and results cannot be presented in this study, further research should be focused on 
the impacts of productization on the development of U-I co-operation.
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[1] Interviewees of this study.

Rank of the interviewee Organization Date Duration (min)

Ph. D student University of Oulu 30.6.2010 39

Chief of Department University of Oulu 6.8.2010 49

Research, Ph.D University of Oulu 28.6.2010 41

Ph. D. student DIEM 24.6.2010 24

Professor DIEM 29.6.2010 34

Professor, Head of Department DIEM 22.6.2010 38

Director Case company 1.7.2010 29

Program manager Case company 1.7.2010 43

Research team leader Case company 8.9.2010 37

Head of business excellence Case company 27.9.2010 52

Head of product data management    

Program manager Case company 28.7.2010 29

Program manager Case company 27.7.2010 77

Senior manager Case company 1.7.2010 36



Partnering with 
Private  

Enterprise: 
Model for 

Thailand’s Basic 
Education

107

Partnering	with	Private	Enterprise:	
Model	for	Thailand’s	Basic	Education

Prompilai Buasuwan1

Department of Education, Faculty of Education , Kasetsart University 
feduplb@ku.ac.th

Wasan Thongthai
Department of Education, Faculty of Education, Kasetsart University 

feduwst@ku.ac.th

Abstract
The aims of this study are: 1) to examine characteristics and limitations of partnership between 
private enterprise and basic education institutions in preparing students for a quality workforce 
2) to analyze needs and develop guidelines for fruitful synergistic partnerships between private 
enterprise and basic education institutions in preparing students for a quality workforce 3) to 
construct a model for synergistic partnerships between private enterprise and basic education 
institutions in developing a quality workforce. A mixed-research method was employed to gather 
data from private enterprise, education policy makers, school administrators, teachers, and 
school-board members. A Tri-Action Synergistic Partnership model was developed to include 
three levels of partnership for workforce development; national level, regional level, and school/
community level.
Keywords – Synergy, Partnership, Basic Education, Private Enterprise, Workforce

Introduction
It is generally believed that education is a key mechanism for economic prosperity 
(Hanushek and Woßmann, 2008; IIASA, 2008). The contribution of education to 
economic development, regardless of its level, is through inculcating general attitudes 
and developing specific skills necessary for a variety of occupations. Although there are 
various contributions of education to economic growth, the contributions are generally 
measured in terms of efficiency or labor productivity. However, the link between 
education and labor productivity is not entirely clear (Hanushek and Woßmann, 2008). 
Schools are assumed to equip general knowledge and learning skills for flexible workers 
capable of acquiring new skills and adapting to new working environment

As the economy continues to develop, there is an increasing demand for skilled and 
sophisticated labor. Many countries with export-led economies have shifted their attention to 
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skill-specific education. In addition, knowledge-intensive aspects of employment have placed 
more emphasis on education levels and credentials. Vocational education and higher learning 
are prime focuses for preparing skilled and sophisticated people. With the pyramidal structure 
of workplaces in an industrial society, the economic function of education is also placed 
in the pyramidal structure of the society. Cheng (2009) emphasizes the pyramidal structure 
in workplaces by stating that “education systems were designed in a manner that ranked 
people according to their levels of knowledge and skills, and labeled people with different 
occupational identities.” According to Please change the highlighted part to Cheng, workers 
with a basic education are placed at the bottom as operative manpower of an industrial society. 
The quality of an education system, therefore, lies in its ability to produce quality human 
resources with more specific competencies that are relevant to the structure of the labor 
market. More skilled people with high levels of education are required at the top of the 
pyramid to improve a nation’s economic competitiveness, but basic-skill learning at the 
bottom of the pyramid is also important.

Quality basic education is essential not only for economic growth and social stability 
but also for the functioning of a stable and equitable community of nations. In 1990, the 
World Conference on Education for All held in Jomtien, Thailand, urged all nations to adopt 
policies that would ensure universal basic education and promote partnership from all sectors 
to partake in this endeavor (UNESCO, 2000). Thailand’s National Education Act 1999 clearly 
affirms its commitment to provide quality universal education and encourage public and 
private collaboration in providing quality basic education for all children (ONEC, 1999). 

Providing quality universal education requires a huge investment in education. In this 
paper, we focus on quality of education as measured by its ability to produce human capital. 
Government resources and schooling alone are not sufficient to provide the education 
required for the quality workforce that is essential in the industrial and knowledge-based 
economy of the 21st century. It is doubtful that the youth of today are prepared for the 
world of tomorrow, particularly if there are mismatches between job, knowledge and 
societal needs (Jones & Buasuwan, 2011). In this paper, we suggest that synergistic 
partnership between educational institutions and private enterprise can help to overcome 
the current limitations of education for developing a quality workforce. 

Basic	Education	and	Career	Development
One of the roles of basic education has been to give children the basic skills required for 
present and future life. These skills include basic literacy as well as moral and ethical attitudes 
that are required in a modern society. Schools are expected to introduce young people to the 
types of skill sought by the labor market. Only the exploration of learning by doing and 
accumulative experiences can give students a broader perspective about their future 
career prospects. 

The Consortium for Entrepreneurship Education has stated that basic education must 
prepare students for career readiness, which is often defined as “including not only the 
academic skills necessary for postsecondary education, but also the ability to apply those 
skills in real-world environments, general employability skills like time-management, 
and more job-or industry-specific technical skills and knowledge”. The Global Education 
Initiative of the World Economic Forum published a report in 2009 calling for The Next 
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Wave of Entrepreneurs by infusing entrepreneurship into curriculum as a lifelong learning 
process. Exposing students to core entrepreneurial concepts and preparing them with an 
entrepreneurial mindset will allow them to make appropriate decisions that will advance 
them and the economy (Consortium for Entrepreneurship Education, 2010).

Career guidance at schools and universities is designed to help young people make 
informed choices about their future educational opportunities and employment prospects. 
A challenge to career guidance services in the context of lifelong learning is to provide 
services that help people develop their career skills and make employment choices 
throughout their working life. In many countries, career education is emphasized in 
secondary education. In some countries it is taught as a separate subject, while in others 
it is integrated into other subjects (OECD, 2003). For example, the state of Queensland 
in Australia has emphasized the importance of career education by introducing policy 
positions for career guidance teachers across the early, middle and senior school years 
(Preparatory-Year 12). It defines career education as the “development of knowledge, 
skills and attitudes through a planned program of learning experiences in education, 
training and work settings which will assist students to make informed decisions about 
their life, study and/or work options and enable them to participate effectively in working 
life” (Education Queensland, www.education.qld.gov.au)

For many years career education has been dominated by a competency-based 
approach in which skills are “checked off” when accomplished (Finch & Crunkilton, 
1999). Recently this dominance has been challenged by constructivism pedagogy, which 
believes that learning should take place in an authentic and real world environment, 
and that content and skills should be understood within a learner’s prior knowledge 
(Dolittle & Camp, 2009). As young people move through the phases of learning, their 
career awareness increases. Therefore, career education must assist these young people 
to make informed decisions about life (Education Queensland, www.education.qld.gov.
au). Further, career and vocational education should be based on real-life experience, 
because through real-life working experience students can develop character and life 
skills as well as their career perspectives.

Synergistic	Partnership
The education sector and the employment sector are very much like two sides of a coin. 
The education sector is expected to prepare a quality workforce, whereas the employment 
sector is the main user of the workforce. Despite their close linkages, there is often only 
a weak partnership between the two. Large corporations and government departments 
tend to finance their own training. However, small and medium enterprises (SMEs), 
which often account for a significant share of employment, are less likely to invest in 
workforce training due to their fear of losing these workers and their inability to pay for 
highly-trained workers (Tendler, 2002). Private and public sector enterprises of all sizes 
can play an active role in developing the skills of their workforce by partnering with 
basic education institutions to lay down strong foundations for the whole spectrum of 
a nation’s human capital. 

The terms “synergy” “partnership” and “collaboration” are interconnected. Rickett 
(2002) explains that, although participation and collaboration are essential elements of 
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partnership, a successful partnership also requires sharing complementary strengths 
and resources based on mutual needs to reach their mutual goal. Curley (1998) defines 
synergy as “an evolving phenomenon that occurs when individuals work together in 
mutually enhancing ways toward a common goal.” Several countries, for example, 
South Korea, Hong Kong, and Singapore, have tried to develop partnership between 
the education and employment sectors for workforce development. However, they 
have gained little success (Kim, 2004; Ng and Khong, 2005; Pang, 2004). In this paper, 
we will discuss possibilities for synergistic partnership, which we will define as “the 
collaboration of basic education institutions and private and public sector employers in 
preparing secondary school students for the workforce by sharing their complementary 
strengths and resources.” 

Corporate	Social	Responsibility	in	Education
In many countries today, business organizations, regardless of their size or activities, are 
being called to practice “social responsibility” or “corporate citizenship” which holds 
them accountable for societal welfare. Petkoski and Twose (2003) define “Corporate 
Social Responsibility (CSR)” as “the commitment of business to contribute to sustainable 
economic development by working with employees, their families, the local community 
and society at large to improve quality of life in ways that are good for business and for 
development.”

The notion of Corporate Social Responsibility (CSR) also has implications for 
education because it requires private enterprise to take responsibility in developing 
human capital (Triwadiantini, 2011). CSR, therefore, can be used as a strategy for 
building a synergistic partnership between private enterprise and basic education 
institutions in training the workforce. In the past, CSR activity by the employment 
sector in education has been primarily directed to financial support for infrastructure and 
learning resources. Further, if companies do provide training then it is usually restricted 
to areas that are close to their business activities and their CSR activities are relatively 
short-term (Tsukamoto & Twose, 2003). At the present time, unique competencies of the 
corporate sector, for example, in project management and marketing, are often not used 
in the training of a quality workforce.

Purposes	of	the	Research
1. To examine characteristics and limitations of partnership between private enterprise 

and basic education institutions in preparing students for a quality workforce 
2. To analyze needs and develop guidelines for fruitful synergistic partnerships 

between private enterprise and basic education institutions in preparing students for 
a quality workforce 

3. To construct a model for synergistic partnerships between private enterprise and 
basic education institutions in developing a quality workforce.
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Design/methodology/approach
This research employed a mixed-method research with following details of activities

Objectives Methods Target Instrument Analysis

1. To examine characteristics 
and limitations of 
partnership between 
private enterprise and basic 
education institutions in 
preparing students for 
a quality workforce 
2. To analyze needs and 
develop guidelines  
for fruitful synergistic 
partnerships between  
private enterprise and  
basic education institutions 
in preparing students for 
a quality workforce.

1. In-depth interview  
with eighteen  
respondents 

1. Educational Service  
Area Administrators
2. Policy makers of Basic 
Education Commission
3. School Administrators
4.School board members
5. Private enterprise 
managers and workers

 Interview guide Content 
analysis

2. Surveys by  
employing cluster  
random sampling and 
stratified random  
sampling with  
a sampling size of 1500  
and with 944 sets of 
returned questionnaires

1. School Administrators
2. Teachers
3. School board members
4. Educational Service Area 
Administrators
5. Private enterprise 

Questionnaire Percentage, 
frequency,
Content 
analysis

3. To construct a model for 
synergistic partnerships 
between private enterprise 
and basic education 
institutions in developing 
a quality workforce.

3. Construct a draft model 
based on the findings 
obtained from the first 
phase
4. Verify the model by  
5 experts via interview  
and 60 stakeholders via  
an evaluation form
5. The final draft was 
adjusted according to  
the feedbacks received

1. Experts in education,  
CSR, and private  
enterprises 
2. Stakeholders comprising 
school administrators, 
teachers, school board 
members, and enterprises
 

Drafted model,
Interview guide,
Evaluation form

Frequency, 
Percentage
Content 
analysis

Findings	
Characteristics of partnership: More than eighty percent of government schools in 
Thailand had received support from private enterprises, mostly in the forms of financial 
support, training opportunity for students, and experts. Collaboration for long term 
workforce planning and development between private enterprises and basic education 
institutions did not exist at any level of administration. Policy makers and educational 
service area administrators revealed that there were representatives of private enterprises 
on national basic education committee and also on regional basic educational area 
committees. However, this partnership was usually on an ad hoc basis for particular 
projects and there was no formal relationship between private enterprises and basic 
education institutions for long-term workforce planning and development. 
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Limitations of partnership: Although most schools in major cities were able to 
obtain financial support and resources from private enterprises, schools in other areas 
found it difficult to obtain such support. Furthermore, schools in all areas, and especially 
outside the major cities, found it difficult to arrange collaboration in areas of knowledge 
and expertise, training and working opportunities. Thirty percent of Thai government 
schools revealed that they had difficulties in obtaining support from private enterprises. 
This appeared to be largely due to the lack of coordination from local basic educational 
service offices and a lack of understanding by school staff on the methods for obtaining 
support from private enterprises. Small schools in provincial areas stated that many 
of their students were from low-income families and that these students required part-
time jobs to earn extra income. However, these schools lacked information on part-time 
job opportunities available in the private sector. A major reason for the private sector 
restricting their assistance to schools to financial support appeared to be that government 
tax incentives were restricted to financial donations.

Desirable characteristics of students for the workforce: School sectors and 
private enterprises shared similar views on desirable characteristics of students. Over 
ninety percent of both sectors gave a high ranking to student character than to academic 
ability. The characteristics that were most valued were responsibility, hard-work, 
honesty, and perseverance. However, the school and private enterprise sectors had 
slightly different views on student ability. While schools focused on literacy, computer 
skills, and English proficiency, the private enterprises, especially in the small and 
medium enterprise (SME) sector gave more attention to motorcycle riding, literacy, 
English, and general vocational skills, for example, carpentry, tailoring, and electronics. 
Ninety-eight percent of private enterprises stated that approximately twenty percent of 
their workforce did not require specific skills. Therefore, they insisted that general skills 
and good character were more important in the workforce that they employed. 

Needs for partnership: Most basic education institutions and private enterprises 
agreed that partnership between the two in preparing students for the workforce should 
be established. In Thailand, approximately forty percent of students who completed 
compulsory education (grade 9) did not continue to higher levels (ONEC, 2009). 
These students usually had very limited job opportunities, especially if they had had no 
previous work experience. Partnership projects between schools and private enterprises 
that gave these students work experience while at school would be of benefit to them 
when they joined the workforce. 

Students who continued to further education after grade 9 could also benefit from 
part-time work experience while at school because this would broaden their perspective 
of suitable work for them and give them knowledge of character traits required by 
employers. 

As stated above, a large percentage of SME required employees with general 
skills. Some of the SME respondents stated that most students who had obtained 
educational qualifications did not want to work in SME’s. These students often looked 
for employment in larger enterprises and this meant that SME’s had difficulty meeting 
their workforce requirements. 

The questionnaire responses from schools revealed that appropriately-planned 
partnership with private enterprises would better prepare students for their future careers. 
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Student character, in areas such as time management, perseverance, and work ethics would 
be developed through real-life working experience. However, the schools and private 
sector held slightly different views on areas for partnership. While schools requested 
partnership in the order of preference of developing learning sites, working opportunities, 
and financial resources, private enterprises offered support in order of preference of 
financial resources, learning materials, working opportunities, and learning sites. 

Guidelines for partnership: Both basic education institutions and private enterprises 
agreed that development of a fruitful partnership required agreement on common goals 
and that a clear policy for implementation should be developed. This agreement should 
be in line with national policy on education and workforce preparation. The needs for 
formation of work group and communication channels were highlighted. Partnership 
should be established based on contextual needs, equity consideration, and combined 
strengths. Area-based planning was highly recommended for workforce planning 
and development. A work-based approach, entrepreneurship, and character building 
were emphasized as required for long-term planning for career education. Corporate 
Social Responsibility was suggested as a strategy to encourage private enterprises 
of all sizes and activities to partake in the partnership process. The characteristics of 
partnership and level of involvement would depend on the nature, size, and readiness 
of the business. Big corporations with extensive financial resources and expertise could 
provide technical knowledge and expertise, learning resources, and skills training for 
educators and students. Small and medium size businesses in the community would be 
able to provide work opportunity for students to apply knowledge and skills to real-life 
settings in their local communities. 

Synergistic	Partnership:	Tri-Action	Model
The Tri-Action Synergistic Partnership Model was developed based on the idea of 
achieving common goals by combining strengths to overcome limitations. The goals 
of partnership in basic education are to develop students with general working skills 
and characters that enable them to be part of a future quality workforce that can serve 
both their own and the community’s needs. Students should also be able to explore their 
future career choices through real-life working experiences. 

The model is designed in three complementary levels; national, regional, and school 
levels with partnership with private enterprises at each level. 
1. National Policy level : Private enterprises and government agencies delineate policy, 

regulation, and implementation; categorize enterprises into groups based on their 
size, strengths, nature of activities, and proposals for partnership; establish national 
committee, including all stakeholders, for partnership in workforce planning and 
development, and communication channels; endorse policy and regulations; provide 
incentive, and monitor work processes and give recognition to and disseminate 
good practices of partnership for workforce development

2. Regional Education Service Areas: regional or provincial offices, provincial industry 
council, and education service areas apply national partnership framework and area-
based partnership as guidelines for regional workforce planning and development; 
establish regional committee to accommodate enterprises and schools for partnership; 
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develop school and enterprise database, needs for workforce, proposition for partnership; 
inform schools about possible employment opportunities for students; accommodate or 
arrange activities for school and private enterprises to establish partnerships. 

3. School/community enterprise: schools and enterprises in the communities identify 
their needs for workforce development and propositions for partnership; provide 
information to regional or educational service areas, and request for assistance or 
accommodation for building partnerships.

Areas	for	partnership
1. Academic: Private enterprises and educational institutions can together develop 

competency framework, co-operative curriculum, training modules, or expertise 
(Prompilai, 2011).

2. Finance and resources: Support for teaching or management staff, learning 
materials, infrastructure, share resources, contract school facilities for private uses, 
co-business development (Patrinos, Osorio, & Guaqueta, 2009).

3. Management: School-board members, work-group, human-resource management.
4. Student employment: Part-time employment, vacation employment, after graduation 

employment.

Originality/Value
The National Education Act 1999 urges all sectors to participate in national education 
development. Although there are representatives of private sectors in national basic 
education committee and educational service area committees, synergistic partnerships 
between private enterprises and basic education institutions have not been developed. 
This research has developed a Tri-Action Synergistic Partnership Model for Thai Basic 
Education which can be used to bridge the partnership gap between the two sectors for 
quality workforce development in Thailand. 

Conclusion
In a developing economy like Thailand where both new technologies applied to production 
and traditional agriculture and commerce coexist, various types of labor are needed. 
While highly-skilled and sophisticated labor with qualifications is required for economic 
competitiveness, basic skills are still needed for the agricultural sectors and local community 
commerce. Basic education is required to lay down strong foundations for general work 
skills and character building, and to broaden career outlook of students. Government 
resources and schooling alone are not sufficient to provide quality education for all 
that is required in the industrial and knowledge-based economy of the 21st century. 
Synergistic partnership between educational institutions and private enterprises can help 
to overcome these limitations and by combining strengths with mutual understanding, 
the common goals of a quality workforce should be achievable.
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Suggestions	for	Future	Research
1. Research on implementation guidelines of the model
2. Research on the development of co-operative curriculum between basic education 

and private enterprises
3. Research on area-based workforce analysis and partnerships 
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