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Abstract 

Most developing countries are relying more on technology transfer (TT) in different industries. Gaining the 
optimum benefits from implementing the TT process is the current issue in these countries. Based on the 
resource-based view (RBV) and knowledge-based view (KBV) perspectives, this paper aims to examine the 
relationship between technology transfer performance and competitive advantage. Using the quantitative 
research approach, the theoretical model and hypothesized relationships among the variables were tested based 
on empirical data collected from 514 managers and engineers selected randomly from nine oil and gas 
companies in Yemen. Structural equation modeling (SEM) was used for the purpose of analyzing the collected 
data. The study provides empirical evidence on the relationship between TT performance and competitive 
advantage, and it confirmed that TT performance is a strong predictor of competitive advantage. In addition, a 
set of practical implications is provided as well for the Government of Yemen, policy makers and managers 
especially those who are operating in the oil and gas industry in Yemen. 
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1. Introduction 

The reason behind encouraging the process of technology transfer (TT) by developing countries is due to the fact 
that TT can positively stimulate the economy (Schnepp, Von Glinow & Bhambri, 1990). Waroonkun (2007) 
mentioned that recipient countries will achieve some advancement in their economies once they have the ability 
to absorb the transferred technology. The economic advancement is concerned with the degree to which TT 
projects have improved the competitiveness of local companies in the domestic and international market and 
with the degree to which TT projects has empowered the technology receiver to perform at a higher level 
(Di-Benedetto et al., 2003). 

Despite the rich body of literature dealing with technology transfer performance, most of the previous studies 
evaluate TT performance from the financial view and according to the company performance. Authors such as 
Geringer and Herbert (1991), and Hansen and Wernerfelt (1989) evaluated TT performance according to the firm 
performance and economic components. While other studies measured TT performance based on the its activities 
(Schroer, Farrington, Messimer & Thornton, 1995; Szulanski, 1996). Technology transfer performance is defined 
as the outcome attained for local companies from implementing technology transfer projects with foreign 
companies (Waroonkun, 2007). 

On the other hand, when studying the resources of competitive advantage (CA), previous studies and researches 
mentioned that there are several drivers for competitive advantage used as resources. A question on how 
transferred knowledge and technology form a competitive advantage is implicitly posed by the resource-based 
view (RBV) and knowledge-based view (KBV) (Lin, 2003). Previous literature has observed that technologically 
driven and tacit knowledge are difficult to imitate, where firms possess imitable technology resources will enjoy 
sustainable competitive advantage (Bettis & Hitt, 1995; Teece, 1977). 

The main focus of the RBV and KBV perspectives is to show the ability of firms to develop and attain 
competitive advantage from imitable knowledge and resources (Barney, 1991). From the knowledge-based 
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perspective, knowledge is more challenging to imitate and it is considered as an essential resource for firms 
(Mowery & Rosenberg, 1989). Consequently, the knowledge acquisition is conceived as strategic assets, in 
which is considered a source of competitive advantage (Nonaka, 1994).  

One of the keys to success in an organization has been identified in terms of taking advantage of and applying 
knowledge acquired from TT to strengthen firm's capability (Gilbert & Cordey-Hayes, 1996). Consequently, 
firms that acquire and utilize technology effectively are able to compete in domestic and international market 
(Lynn, Skov, & Abel, 1999). The Gilbert and Cordey-Hayes (1996) model stated that the ability to gain and 
apply developmental technology can improve the mean performance level which in turn will maximize the 
competitive advantage of the firm. 

Sazali, Haslinda and Raduan(2009) mentioned that technology transfer could make a significant contribution to 
competitive advantage. Liao and Hu (2007) reported that transferred technology benefitted the Taiwan's 
semiconductor industry by enhancing the organizations' competitive advantage. Based on the RBV and KBV 
perspectives, technology transfer can improve knowledge, local working practices and technology adoption 
capability, which in turn contribute to the competitive advantage (Barney, 1991; Cohen & Levinthal, 1990; Lin, 
2003). However, there have been inadequate empirical studies on the relationship between technology transfer 
performance and competitive advantage. Thus, this study fills the gap in the literature by empirically examining 
the relationship between technology transfer performance and competitive advantage. 

2. Theory and Hypothesis 

Technology transfer performance forms a wide interest among researchers seeking a deep understanding of the 
technology transfer process across boundaries. Several studies applied objectives and subjective measurements 
for the purpose of evaluating technology transfer performance. Essentially, organizational performance was 
viewed in terms of compiled competencies obtained by organizations or via exceeding or meeting the financial 
means (Kogut & Zander, 1992; Prahalad & Hamel, 1990). Relying on the initial projection, economic segments, 
business performance, joint venture period, success and overall achievement with performance are the diverse 
measures used by researchers (Geringer & Herbert, 1991; Hansen & Wernerfelt, 1989) for the purpose of 
determining the performance of firms. 

On the other hand, measuring TT performance based on the stages of TT was studied by Bradley, McErlean, and 
Kirke (1995); Narayanan and Lai (1993); and Santikarn (1981). Santikarn (1981) listed four major concepts. The 
first step is when the technology is used. Here, once the transferred technology is used from the recipient 
company, it is remarked as transferred, of which associated with transportation of the technology. For the second 
concept, once the local workforce is able to comprehend the technology, it is perceived as transferred. Thus, a 
transfer has been accomplished only after the workers are skillful in utilizing the transferred technology. While 
the third concept indicates that technology is transferred once it disperses among different sections in the 
receiver company via dynamic distribution actions. Finally, the fourth concept indicates that when the employees 
are capable to adapt the transferred technology to accommodate the requirements of their business environment, 
technology transfer occurs. However, the overlap with the mentioned concepts may occur, besides they are not 
mutually exclusive (Santikarn, 1981). 

In addition, some other measurements are used in order to measure TT performance such as the activities 
measurement and the results measurement (Schroer et al., 1995). The interaction and communication between 
the providing firms and receiving firms are pertained to the measurement of activities, whereas the results 
measurement related to the benefits and advantages which comprise the reduction of costs, the quality 
improvements and the creation of jobs (Schroer et al., 1995).  

Steele (1988) identified the process of technology implementation and strengthening the operations in the 
company, for the purpose of measuring technology transfer performance. His study revealed that the 
effectiveness of TT performance is strongly affected by technology absorptive capacity. In another study done by 
Chinho, Bertram, and Shofang (2002) in the context of Taiwan’s electronic industry, TT measurement was quite 
dissimilar from the prior studies. Their measurement was based on the profit and factors of implementation and 
enhancing the technical operations in order to operationalize the performance of TT.  

The transfer of technology to the host companies is considered as the initial outcome of TT projects (Gold, 
Malhotra, & Segars, 2001). Consequently, when transferred technology is accepted, it will lead to improved 
working practices in the immediate term and ideally become the standard over the long-term. The outcome of TT 
is used to measure the performance of TT, as it is concerned with the knowledge improvement, the TT 
improvement of the local working practices and the effect of TT projects for improving the technology adoption 
capability of the local companies over the longer term (Gilbert & Cordey-Hayes, 1996; Gold et al., 2001). 
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Based on the study of Gilbert and Cordey-Hayes (1996), Waroonkun (2007) measured the performance of 
technology transfer via the outcome attained from the process of TT, of which he described it to be an added 
value for this process. In his study, Waroonkun (2007) proved that TT performance can be evaluated through 
measuring the improved knowledge, the improvements in working practices and the improvement on technology 
adoption (Gilbert & Cordey-Hayes, 1996; Gold et al., 2001).  

Pinzon (2007) concluded that an improved technological situation in developing countries could lead to a 
stronger economy, democracy, social development and poverty reduction. Takim, Omar, and Nawawi (2008) 
reckoned that technology transfer from developed to developing countries influences the local firms' 
performance and competitive advantage. Benefits are recognized in the form of enhancing project efficiency, 
maximizing profits strategic goal, personal development, specialized learning, minimizing production cost and 
increasing production quality (Rogers, 1995). Sazali et al. (2009) found that the relationship between technology 
transfer characteristics and the degree of technology transfer significantly affect local firms' performance. In 
addition, Gilbert and Cordey-Hayes (1996) mentioned that the ability to acquire and utilize developmental 
technology can increase the mean performance level which in turn will maximize the competitive advantage of 
the firm. Therefore, this study hypothesizes the following: 

H1: There is a significant relationship between TT performance and competitive advantage. 

3. Methods 

3.1 Data and Sample 

The population in this study includes managers and engineers working with the Yemeni oil and gas companies. 
The total number of Yemeni oil and gas companies involved in TT projects with foreign companies was 9 
companies with a total number of 14,138 employees and the total number of employees working at the managerial 
level and engineers was 4,532 (Ministry of Oil and Minerals, 2010). A sample size (n = 600) was randomly 
selected from the managers and engineers strata to obtain a sample large enough to achieve the statistical 
significance and a good model fit in structural equation modelling (SEM) (Kline, 2011). A self administered 
questionnaire was used for the purpose of data collection. The respondents were given two weeks to respond. 
The respond rate was 86% of the sample size and a total of 514 questionnaires were used. 

3.2 Instrument and Measures 

In this study, the questionnaire was used as the research instrument. Since this study focused on Yemeni oil and 
gas companies and it was conducted in Yemen, the questionnaire was written in English and was translated in 
Arabic language using back-to-back translation method proposed by Brislin (1980). For all the questions devised, 
a 5 point Likert scales were used. Cooper, Schindler and Sun (2006) stated that a Likert scale is a summated 
rating scale made up of phrases that exhibit either a positive or undesirable attitude toward the object of interest 
(Cooper, Schindler, & Sun, 2006). The options given in the questionnaires are listed as; strongly disagree, 
disagree, neutral, agree and strongly agree. Cooper et al. (2006) mentioned that increasing the number of scale 
will lead to increase the reliability of the measure accordingly. 

3.2.1 Dependent Variable – Competitive Advantage 

In this study, cost and quality were identified as two dimensions under competitive advantage (Li et al., 2006; 
Roth & Miller, 1990; Wheelwright, 1978). Cost as one dimension of competitive advantage has been described 
by Li et al. (2006) as the ability of an organization to compete against major competitors based on low cost. 
While the quality is the ability of an organization to offer product quality and performance that creates higher 
value for customers (Koufteros, 1995). These dimensions are representing the competitive advantage variable 
and this study adapted eight questions from Al-Zoubi (2012), Feng, Sun, and Zhang (2010) and Tan (2009) to 
measure this variable as shown in Table 1. The value of Cronbach’s Alpha for competitive advantage was high 
(.88). 
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Table 1. Measuring competitive advantage 

Competitive Advantage 

The company implements a low cost strategy. 

The company is able to compete based on low cost. 

The company has an effective control of labor and material. 

The company conducts programs for resource saving. 

The company is committed to quality production. 

High standards are applied for all technical operations 

The company focuses on the improvement of existing processes and operations. 

The company works hard to enhance the technological capabilities to meet the competitive necessities. 

Adapted from Al-Zoubi (2012), Feng et al. (2010), and Tan (2009) 

 

3.2.2 Independent Variable – TT Performance 

This study adapts a multi-dimensional approach in measuring this variable (Gilbert & Cordey-Hayes, 1996; Gold 
et al., 2001; Pavlou, 2004; Waroonkun 2007). Based on the RBV and KBV perspectives, this study 
operationalizes technology transfer performance as the outcome gained from the process of technology transfer 
in terms of three dimensions: (1) Improved knowledge in terms of management techniques, oil and gas 
technology, business management, TT implementation, (2) Improved working practices in terms of resources 
allocation, knowledge integration, transformation and applications, and (3) Long-term adoption of transferred 
technology in terms of adopting new approaches in project management, oil and gas methods, advanced 
technologies, and new skills. Twelve questions were adapted from Pavlou (2004) and Waroonkun (2007) to 
measure TT performance as shown in Table 2. The value of Cronbach Alpha for TT performance was high (.92). 

 

Table 2. Measuring technology transfer performance 

Technology Transfer Performance 

Knowledge on project management techniques and tools is improved. 

Knowledge on oil and gas technology is improved. 

Knowledge on oil and gas business management is improved. 

Knowledge on implementing TT is improved. 

The company ensures an appropriate allocation of resources. 

The company can successfully integrate the exiting knowledge with new information and knowledge acquired. 

The company is more effective in transforming existing information into new knowledge. 

The company can successfully exploit internal and external knowledge into concrete applications. 

The company adopts new approaches in project management. 

The company adopts more advanced technologies. 

The company adopts new approaches in oil and gas methods. 

The company adopts new transferred skills. 

Adapted from Pavlou (2004); Waroonkun (2007) 

 

4. Results 

4.1 Descriptive Statistics 

From the descriptive statistics shown in Table 3, the mean of competitive advantage was 3.97, which indicates 
that on average the respondents agree on the competitive advantage characteristics. Both cost and quality had a 
minimum value of 1 (strongly disagree) with a maximum value of 5 (strongly agree) respectively. The mean of 
technology transfer performance was 4.06, which indicates that the respondents agree on the performance of the 
technology transfer. For the improved knowledge, the highest scale respondent chose was strongly agree (5) with 
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a mean of 4.13. For improved working practices, the highest score was 5 representing strongly agree and the 
mean was 4.0 while the mean of long-term adoption was 4.05. This shows that the effectiveness of technology 
transfer was high. 

 

Table 3. Descriptive statistics 

Variable N Mean SD 

TT Performance 514 4.06 .60 

Improved Knowledge 514 4.13 .65 

Improved Working Practices 514 4.00 .72 

Long-term Adoption 514 4.05 .70 

Competitive Advantage 514 3.97 .64 

Cost 514 4.04 .74 

Quality 514 3.91 .73 

 

4.2 Final Structural Model 

By utilizing SEM (structural equation modeling), Figure 1 shows all the path analyses and the variance explained 
(R2) for the endogenous variable (competitive advantage – CA). As illustrated in Figure 1 and Table 4, the result 
from the final structural model shows that TT performance (exogenous variable) in this research explain 62% of 
the variation in competitive advantage (endogenous variable). In addition, the level of model fit was good and 
satisfied. Chi-Square was 288.188 and df (degree of freedom) was 161. The relative Chi-Square (χ2/df) was 1.79, 
below the 5.0 required for good fit (Hair, Anderson, Tatham & Black, 2006). The p-value related with the results 
was significant at p< .001. Hair et al. (2006) mentioned that p-value is sensitive to the sample size and it may 
occur significant if using large sample size. In absolute fit indices, the goodness of fit index (GFI) was .95, well 
higher than .90 (Hair, Black, Babin, Anderson & Tatham, 2010). Comparative fit index (CFI) was .98, above 
the .90 required for good fit (Hu & Bentler, 1999). Root mean square error of approximation (RMSEA) was .04, 
below the 0.08 required for good fit (Byrne, 1998). For the final structural model, the results indicated a very 
good fit model. 

 

Table 4. Goodness-of-fit statistics for final structural model 

Goodness-of-fit 

Statistics 
 Level of Acceptance Index Value 

Absolute Fit Measures    

    Chi-square X² p > 0.05 288.188 

(p=0.000) 

    Degree of freedom Df ≥ 0 161 

    Root mean square error of approximation RMSEA < 0.08 0.04 

    Goodness of fit index  GFI > 0.90 0.95 

Incremental Fit Measures    

    Comparative fit index CFI > 0.90 0.98 

Parsimonious Fit Measures    

    Relative Chi-Square X²/df < 5 1.79 

 

The parameter estimates for all constructs are presented in Table 5. All standardized regression weights exceeded 
the recommended value of .50, indicating that all values are significant, and therefore convergent validity for 
final structural model with all constructs was achieved and there is no cross-loading (Hair et al., 2006).  
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Figure 1. Final structural model 

 

Table 5. Standardized regression weight 

  Estimate 

Cost ← Competitive Advantage .82 

Quality ← Competitive Advantage .76 

Improved Knowledge ← TT Performance .87 

Improved Working ← TT Performance .86 

Long-Term Adoption ← TT Performance .84 

 

4.3 Hypothesis Testing 

For the purpose of testing the research hypothesis, standardized regression weight is used since it allows 
evaluating directly the effect of each exogenous variable on the endogenous variable (Hair et al., 2006).  

H1: There is a significant relationship between TT performance and competitive advantage. 

This hypothesis suggests that TT performance as an exogenous variable provides a significant contribution to 
competitive advantage as an endogenous variable. The results of SEM showed that the standardized regression 
weight of the structural path between TT performance and competitive advantage was positive and significant, in 
which path coefficient=.79, C.R.=11.90 and p=.00 (Table 6). Therefore, the research hypothesis H1 is supported 
by the data. This may suggest that the higher the level of TT performance, the greater the extent of competitive 
advantage for Yemen oil and gas companies. 

 

Table 6. Standardized regression weights of structural model 

Hypothesis Standardized Regression Weights Estimate S.E. C.R. p Result 

H1 Competitive Advantage ← TT Performance .79 .07 11.90 *** Supported

Note: *** p ≤ .001 

 

5. Discussion and Conclusion 

TT performance identified by improved knowledge, improved working practices, and long-term adoption of 
transferred technology were found to have significant impact on competitive advantage in Yemeni oil and gas 
companies. The findings are consistent with Takim et al. (2008) who reckoned that technology transfer from 
developed to developing countries influences the local firms' performance and competitive advantage. As noted 
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by Rogers (1995), some benefits from technology transfer include minimizing production cost and increasing 
product quality. Therefore, this study lends support to the fact that improved knowledge, improved working 
practices, and long-term adoption of transferred technology occurred to be most important predictors of 
competitive advantage in oil and gas industry.  

The findings of this study show that with improvements in knowledge acquired from foreign companies, 
working practices, and long-term adoption of transferred technology, there is more inducement to establish 
competitive advantage by producing with low cost and high quality, especially in oil and gas industry. Gilbert 
and Cordey-Hayes (1996), Nakamura and Nakamura (2004) and Sazali et al. (2009) found that technology 
transfer from the foreigners have a positive impact on firm's performance. From the RBV, knowledge as a major 
source can lead to develop competitive advantage (Barney, 1991).  

In addition, the findings of this study are consistent with Gilbert and Cordey-Hayes (1996) who stated that the 
ability of local companies to acquire and utilize new technology can increase their performance which in turn 
will maximize their competitive advantage, and consistent with Lynn et al. (1999) who concluded that companies 
gain advanced technology and adopt it effectively are able to compete in domestic and international market. 

This study contributed to the body of knowledge from the theoretical point of view. First, most of the previous 
studies evaluate TT performance from the financial view and according to the company performance (Geringer 
& Herbert, 1991; Hansen & Wernerfelt, 1989; Sazali et al., 2009; Schroer et al., 1995; Szulanski, 1996; Takim et 
al., 2008). However, with regards to technology transfer, this study measured its performance according to the 
improved knowledge, improved working practices and long-term adoption of transferred technology in order to 
investigate their impact on competitive advantage. Consequently and based on RBV and KBV perspectives, the 
empirical findings of this study confirmed that TT performance can be evaluated by measuring the level of 
improved knowledge, improved working practices and long-term adoption of transferred technology. 

Second, this study conducted a questionnaire survey to test the theoretical link between TT performance and CA. 
The empirical findings confirmed that TT performance is a strong predictor of competitive advantage. In 
addition, TT performance had a significant influence on competitive advantage. It is the critical role of TT 
process and its outcome as major sources of a firm's competitive advantage that makes the key contribution of 
the research model. 

The results of this study provide empirical evidence that technology transfer contributes to the competitive 
advantage. Therefore TT is considered as a main source of CA in Yemen oil and gas industry. By employing the 
outcomes of TT, which are centered on the knowledge improvements, working practices improvements, and 
long-term technology adoption, Yemen oil and gas companies can improve the production quality and reduce the 
exploration and production cost. Thus, it is important for both the Government of Yemen and the oil and gas 
companies to understand that competitive advantage can be achieved through the success of the technology 
transfer process resulting from government and organization support and the right choice of technology and 
transferor companies as well as technology transfer mechanisms. 

For future work, it would be beneficial to include the organization structure and size as moderator variables, in 
order to measure its effect in the relationship between TT performance and CA. These two variables may play a 
critical role by maximizing or minimizing the relationship between TT performance and CA. Thus, it is 
recommended for future studies to include their effects.  
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