
International Journal of Recent Technology and Engineering (IJRTE) 

ISSN: 2277-3878, Volume-7 Issue-6S2, April 2019    

 

432 

Published By: 

Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number F10520476S219 /19©BEIESP 

 

Abstract: Technological capability plays an important role in 

achieving competitive advantages.  It also increases performance 

of firms, industries, and as well as for the countries. Its’ potential 

as competitive weapon has been recognized to the industry. 

Manufacturers are striving to outperform the competitors. They 

are not only competing on the profit made but also struggling to 

perform a high level operational performance. Traditionally, 

manufacturers’ performance were measured based on the 

accounting management system. However, the focus had shifted 

from solely emphasizing on financial measures to the specific 

multidimensional operational priorities. Hence, the purpose of 

this study is to investigate the relationship between two 

dimensions of technological capability (i.e. acquiring and 

upgrading) and four dimensions of manufacturing performance 

(i.e. quality, cost, delivery and flexibility). Stratified random 

sampling was employed and 302 questionnaires were distributed 

to the respondents ranging from small to large manufacturing 

firms in Malaysia. Pearson correlation analysis was applied to 

test the hypothesis. The study result shows that the relationship 

between technological capability and manufacturing 

performance is significant and positive. This study proved there is 

a connection between the variables. Further investigation is 

required to understand the impact of technological capability on 

manufacturing performance and to understand deeper the 

influences of differences by size of firms and industry 

characteristics. 

 

Index Terms: Technological capability, manufacturing 

performance, resource-based view, manufacturing industry. 

I. INTRODUCTION 

Technological capability (TC) has been studied for over 

30 years since 1980 as according to the earliest literature of 

model development on technological capability by Kim [1].  

Firms are originally technologically immature and 

incapable, where technological capability starts to be 

developed through the learning process over time when 

knowledge starts to accumulate and the firms are able to 

progressively run new activities while improving the 

capabilities [2].  This has proof that the development of 

technological capability is not a short term commitment.  

For technological capability to be built, it must involves 

with a long term process instead of a short term planning 

[3]. 
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Therefore, it must takes effort of every component to 

obtain the result of the firm performance and acquire 

competitive advantages while at the same time trying to 

sustain the commercial success in the local and global 

market during the long life span.  In a long-term view, 

technological interactions between firms and their 

environments have to be considered in manufacturing 

strategy formulations in both national and company levels, 

where firms’ technological capabilities help build 

technological characteristics in both internal and external 

contexts in an accumulating procedure [3]. 

Technological capability is a term that encompasses the 

system of activities, physical systems, skills and knowledge 

bases, managerial systems of education and reward, and 

values that create a special advantage for an organization or 

line of business. Basically, firms must be capable in 

operating, maintaining, adapting, and assimilating the 

transferred technology to survive the changing industrial 

technology.  There are two main dimensions of 

technological capability which are activities and strategies 

[4].  Activities concerned with the research and development 

activity in term of patenting, product launching, and 

problem solving whereas strategy will consider on the 

technological sourcing. 

II. TECHNOLOGICAL CAPABILITY AND FIRM 

PERFORMANCE 

It is known that the development of technological 

capability (TC) helps a company gain competitive advantage 

[5-7].  Basically, three areas of manufacturing sector that 

affected by technological changes are information 

technology, materials technology, and manufacturing 

process technology [8]. A bunch of studies have been 

carried out on the effect of TC towards manufacturing, high-

technology, or technology-based firms’ performance 

specifically.  The performance indicators differed within 

different studies’ focus. It is acknowledged that TC is one 

most essential capabilities that has the impact on firm 

performances [9]. 

TC has been tested on its impact towards operational 

performance aspects namely; innovative output and 

technological impact [10], competitive priorities [7], 

customer satisfaction [11], innovativeness [12], strategic 

launch decisions [13], system efficiency [14], main 

technology performance [15], innovation performance [16-

19], manufacturing or operational performance [3, 20-22], 

and new product development performance [23-25]. 
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TC is recognized to have a direct effect on the new 

product development (NPD) and overall business 

performance [25].  Both performances are also indirectly 

affected when the customer value participates as mediator. 

Customer value in its own has an important impact on NPD 

performance and overall business performance. As such, it 

mediates the impact on TC.  Nonetheless, the finding on the 

impact of TC on learning orientation and environmental 

turbulence is provisional, while the market turbulence has a 

negative moderating in the correlation between customer 

value and TC as well as the correlation between new 

product development performance and TC. 

There is another research that examined TC and its 

correlation with operational performance in manufacturing 

cost and quality of final product.  The results indicated that 

TC, considered as technology absorption capability, was 

found not directly correlated to the performances [20]. Guifu 

and Hongjia [19] established three TC levels; technological 

shifting capability, technological acquiring capability, and 

technological operating capability on the impact on 

innovation performance. The findings revealed that 

technological shifting capability is significantly positively 

associated with product upgrading. Neither technological 

acquiring capability nor technological operating capability is 

notably related with product upgrading. Technological 

shifting capability and technological operating capability 

significantly pose a positive relation with process upgrading 

but not for technological acquiring capability. The 

magnitudes and effects of capabilities to firm transformation 

might be more complicated than anticipated, explaining the 

existence of non-related interactions between some 

particular TCs towards product and process upgrading. 

Overall, previous studies in the field of technological 

capability have proved the significant roles played by 

technological capabilities on various organizations 

performance measures even though the results are happened 

to be mix.  Developing and improving technological 

capability of an organization is a long-term commitment and 

therefore its implementation plays important roles to ensure 

companies survival in the market for future undertakings.  

As a conclusion, technological capability is labeled as a 

crucial determinant together with other firm capabilities that 

promote competitive advantage and firm performance 

advances. 

III. RESOURCE BASED VIEW 

A long-term sustainable competitive advantage will be 

generated if only a company develops its strategy based on 

the firm’s resources and capabilities.  This study provide a 

support for the argument that resources and capabilities are 

greatly important in relation to technological capability and 

manufacturing performance.  Hayes and Wheelwright [26] 

manifested the relation between manufacturing strategy and 

resource-based view (RBV), where manufacturing strategy 

leads to the formation of a set of specific capabilities.  

Wernerfelt [27] stressed out that strategies which are not 

resource-based are doubtful to succeed in business 

environment.  

As in the case of this research, technological capability 

acts as the resources needed by an organization to generate 

and manage technical changes [28], and technological 

changes [29] which promote firm performance. 

Technological capability works as a set of functional 

abilities that reflected an organization’s performance 

through various technological activities and whose ultimate 

purpose is firm-level value management by developing 

inimitable organizational abilities [30, 31]. Equally 

important, Wang, et al. [25] suggested that TC aids to 

escalate a firm’s capacity to recognize and apply new 

exterior knowledge to continue the competence 

enlargement, which may result in superior performance. 

It is argued that firm growth is drives by the development 

of new technology of products or processes which make the 

focus will be mainly to the firm technological capabilities 

[25, 32, 33].  The aim to clarify the position of where 

technological capability fit in the resource base in both 

theoretical and empirical is by acknowledging the 

relationship between firm-specific capabilities and 

competitive advantage.  For instance, a case study by 

Rangone [34] on fourteen SMEs had revealed an interesting 

point of view of RBV where companies will developed a 

sustainable competitive advantage through three basic 

capabilities of innovative capability, production capability 

and market management capability. 

Being equivalent, this study is attempted to examine on 

the firm’s ability to acquire and upgrade technology on new 

products and processes while exploiting these knowledge in 

order to assimilate, use, adapt and change existing 

technologies.  These abilities will be evaluated in response 

to the changing economic environment of manufacturing 

industries.  Capabilities are defined not by resource type, but 

in term of resource functionality to deploy its available 

resources as its main assets and the argument is that 

resource functionality is a true source of competitive 

advantage in a sense of its rareness [35, 36].  In other words, 

capabilities are a complex bundle of skills and accumulated 

knowledge that enable firms to coordinate activities and 

make use of their assets [37].  As supported by Barney et al. 

(2001), where they have suggested what are likely to be the 

most important capabilities that a firm can possess are the 

learning ability and the changing ability.  The idea is, it is 

not only to proficiency in the technological capabilities, but 

to also comprehend in deploying and expanding the full 

implications of core competencies, combine various stream 

of technologies and mobilize technological resources 

efficiently across organization [25]. 

IV. THEORETICAL FRAMEWORK 

 

Fig. 1 Theoretical framework 

Technological Capability 
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Previously, multiple theoretical perspectives have been 

covered to evaluate the relationship between technological 

capability and performance measures. We however, 

intentionally investigated the relationship between 

technological capability constructs (acquiring capability and 

upgrading capability) and manufacturing performance 

constructs (quality, flexibility, cost and delivery) as depicted 

in Figure 1. Thus in this research, we hypothesize the 

relationship between the two variables as: 

H1: There is significant relationship between technological 

capability and manufacturing performance 

V. METHODOLOGY 

Respondents were asked to answer a set of close-ended 

questionnaires adapted from several related sources. This 

study emphasizes in measuring technological capability with 

ten measures and fourteen measures of manufacturing 

performance as shown in Table 1.  

Table. 1 Measurement Instrument and Related Research 

Code Items Source 

 Technological Capability 

[38] 

TC1 We intensely cooperate with scientific 

research institutions to develop 

technologies 

TC2 We cooperate with others 

(suppliers/customer) to develop 

technologies 

TC3 We tie with the technology suppliers in 

the market 

TC4 We manufacture with advanced 

technologies 

TC5 We have more skilful technical 

workers and operational workers 

TC6 We have less operation discontinuity 

TC7 We frequently upgrade our production 

process 

TC8 We strongly upgrade our products 

according to market demand 

TC9 We improve greatly on production 

process based on our own ideas 

TC10 We develop and test our own new 

product design 

 Quality 

[39] 

PQ1 Improve high performance product 

features 

PQ2 Offer consistence and reliable product 

quality 

PQ3 Improve conformance to product 

specification 

 Cost 

[40] 

PC1 Reduce inventory 

PC2 Increase capacity utilization 

PC3 Reduce production costs 

PC4 Increase labor productivity 

 Delivery 

[39] 
PD1 Improve fast delivery 

PD2 Improve delivery on time. 

PD3 Reduce production lead time 

 Flexibility 

[39] 

PF1 Make rapid volume changes 

PF2 Adjust capacity quickly 

PF3 Adjust product mix quickly 

PF4 Improve rapid equipment changeover 

 

Manufacturing performance were measured based on the 

attainment during the past three years to reduce the 

possibility of momentary changeability in the variables [58]. 

All the instruments were measured as perceptual data with a 

six-point Likert scale: strongly disagree (1); disagree (2); 

slightly disagree (3); agree (4); slightly agree (5); and 

strongly agree (6). The population is obtained from the 

Federation of Malaysian Manufacturers (FMM) Directory 

2014, there are about 2,500 manufacturing companies were 

registered under the Federation. A proportionate stratified 

random sampling technique was employed in this research 

to identify the proportion of sampled respondents. The unit 

of analysis is the organization. Statistical Package for 

Science Social (SPSS) version 22.0 was used to analyze the 

data being collected. Descriptive and correlation analysis 

have been carried out to achieve the research aim. Pearson 

correlation analysis was employed to test the hypothesis. 

VI. EMPIRICAL ANALYSIS 

A. Descriptive Statistics 

The hypothesis is tested on survey data collected from 

175 firms ranging from small, medium, and large size 

manufacturing firms located in Johor, Melaka, Selangor, 

Kuala Lumpur, Perak, Pulau Pinang and Kedah, Malaysia. 

Only four industries involved in the survey due to their most 

contribution to the national manufacturing sector’s gross 

domestic product for three consecutive years starting 2011. 

The survey was conducted in about four months from June 

2015 until September 2015. 302 questionnaires were 

distributed and only 175 usable questionnaires were returned 

which represent 58% of response rate. Descriptive statistics 

of collected data are presented in Table 2. 

Table. 2 Descriptive Statistics 

Demographic F 

(n=175) 

P (%) 

Company ownership   

Malaysia owned 

Foreign owned 

126 

49 

72.00 

28.00 

Industry   

Food products 

Chemical and chemicals products 

Rubber and plastic products 

Computer, electronic and optical products 

56 

44 

38 

37 

32.00 

25.15 

21.70 

21.15 

Company establishment in Malaysia   

Less than 5 years 

Between 5 to 10 years 

More than 10 years 

17 

30 

128 

9.70 

17.15 

73.15 

Number of full-time employees   

Less than 75 workers 

Between 75 to 200 workers 

More than 200 workers 

82 

37 

56 

46.90 

21.10 

32.00 

Current position in the company   

Managing director or above 

Director 

General manager 

Plant manager 

Senior manager 

Department manager 

Senior Executive 

16 

9 

11 

13 

15 

37 

74 

9.15 

5.15 

6.30 

7.40 

8.60 

21.10 

42.30 
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Job function   

Corporate executive or managing director 

Operation or production 

Planning and inventory 

Purchasing 

Quality control 

Supply chain management 

19 

119 

15 

2 

9 

11 

10.90 

68.00 

8.60 

1.10 

5.10 

6.30 

Years of experiences working in the 

industry 

  

Less than 5 years 

Between 5 to 10 years 

More than 10 years 

48 

64 

63 

27.40 

36.60 

36.00 

Note: F = Frequency, P = Percentage 

Source: Computed data analysis 

B. Validity of Instruments 

To determine the validity of technological capability 

scale, a principle component analysis (PCA) was performed.  

Initially, there were ten items of technological capability. 

The results of factor analysis are shown in Table 3.  As can 

be seen in the tabulation, the KMO measure of sampling 

adequacy for TC scale is 0.811 indicating that the items are 

interrelated.  Bartlett’s Test of Sphericity shows a significant 

value (Approx. Chi-Square = 786.683 p < 0.001) indicating 

the significance of the correlation matrix and 

appropriateness for factor analysis. Moreover, the individual 

MSA values range from 0.789 to 0.881, indicating that the 

data matrix was suitable to be factor analyzed. 

Results of factor analysis with varimax rotation indicated 

the existence of two components with initial eigenvalues 

greater than one that explained 71.17 percent of total 

variance.  There are four items merged together relating to 

firm’s acquiring capability and was named as Technological 

Acquiring Capability component.  This first factor 

accounted for 38.30 percent of the total variance with 

loadings ranged from 0.715 to 0.912.  The second factor 

which is related to firm’s upgrading capability consisted of 

four items with loadings ranging from 0.671 to 0.843 which 

accounted for 32.87 percent of total variance explained. The 

second factor was named Technological Upgrading 

Capability.  Both names of these two factors were renamed 

according to the original source [38]. Meanwhile, two items 

which are having more skillful technical workers and 

operational workers, and having less operation discontinuity 

were discarded due to low on communalities values. 

Table. 3 Factor Analysis for Technological Capability 

Item Description Component 

 1 2 

TC2 - We cooperate with others (suppliers/customer) to develop technologies. 0.912  

TC3 - We tie with the technology suppliers in the market. 0.909  

TC1 - We intensely cooperate with scientific research institutions to develop 

technologies. 0.795  

TC4 - We manufacture with advanced technologies 0.715  

TC10 - We develop and test our own new product design.  0.843 

TC8 - We strongly upgrade our products according to market demand.  0.828 

TC9 - We improve greatly on production process based on our own ideas.  0.799 

TC7 - We frequently upgrade our production process.  0.671 

Initial Eigenvalues 4.028 1.665 

% of Variance Explained (after rotation) 38.298 32.867 

Total Variance Explained (%) 71.166  

KMO 0.811  

Bartlett's Test of Sphericity:   

Approx. Chi-Square 786.683  

df 28  

Sig. 0.000  

Source: Computed data analysis 

 

Determining the validity of manufacturing performance 

scale, PCA was carried out.  Initially, there were 14 items 

and four dimensions; three items for quality performance, 

four items for flexibility performance, four items for cost 

performance and three items for delivery performance.  The 

result of factor analysis is presented in Table 4, which 

revealed that each dimension are remained with the same 

factor name with only a slightly changes in the measuring 

items. Results of factor analysis with varimax rotation 

indicated the existence of four factors with initial 

eigenvalues greater than one that explained 77.50 percent of 

total variance. 

The results also shows the KMO measure of sampling 

adequacy for manufacturing performance scale is 0.809 

indicating that the items were interrelated.  Bartlett’s Test of 

Sphericity shows a significant value (Approx. Chi-Square = 

1267.106, p < 0.001) indicating the significance of the 

correlation matrix and appropriateness for factor analysis. 

Moreover, the individual MSA values range from 0.771 to 

0.903, indicating that the data matrix was suitable to be 

factor analyzed. 
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Table. 4 Factor Analysis for Manufacturing 

Performance 

Source: Computed data analysis 

 

The first factor consisted of three items which were 

related to the Quality performance.  This factor with 

loadings ranging from 0.872 to 0.894 accounted for 21.66 

percent of the variance in the data. This factor was mainly 

concerned with respondents’ perceptions on their 

companies’ performance regarding of quality; therefore, the 

original name of Quality [39] was retained. The second 

factor which consisted of items related to the flexibility 

accounted for 21.50 percent of the total variance with factor 

loadings ranged from 0.666 to 0.838. The factor contained 

four items which reflected the respondents’ perceptions on 

their flexibility performance; therefore, the original name of 

Flexibility [39] was upheld. 

The third factor was represented by three items which 

comprised the items relating to cost. It was accounted for 

19.25 percent of the total variance in the data with factor 

loadings ranged from 0.767 to 0.841.  This factor was 

regarding the respondents’ perceptions on the cost 

performance; thus, the original name of Cost [40] was 

maintained.  Two items from the Cost factor were deleted 

due to low communalities values.  The fourth factor 

accounted for 15.09 percent of the total variance in the data 

with loadings ranged from 0.796 to 0.878.  The factor which 

consisted of two items was related to respondents’ 

perceptions on the delivery performance; thus the original 

name of Delivery [39] was kept.  One item from Delivery 

factor which considering the reduction of production lead 

time has been merged under the Cost variable. 

C. Reliability Analysis 

According to Hair, et al. [41], a reliability analysis 

determines the extent the variables are reliable to measure 

the constructs. It indicates the stability and consistency of 

the instrument in measuring a concept and helps to assess 

the goodness of a measure [42].  In determining the internal 

consistency of the measurement items, Cronbach’s Alpha is 

suggested and has been commonly used for reliability 

coefficient [43].  Accordingly, in this study, a reliability 

analysis has been conducted on the scale to ascertain the 

applicability of the instrument by computing the Cronbach’s 

alpha coefficient values for each construct. 

Nunnally [44] recommends 0.70 as the minimum 

acceptable Cronbach’s alpha value, while Sekaran [42] 

suggested that the minimum acceptable reliability be set at 

0.60. By studying the recommendations, it is shown that this 

research has developed reliable constructs since the 

reliability analysis produced Cronbach’s alpha values in the 

range of 0.678 to 0.924 as depicted in Table 5.  

Table. 5 Reliability analysis 

Variable 

No. 

of 

Items 

No. of 

Item 

Deleted 

Cronbach's 

Alpha 

Technological Capability 

TAC 3 1 0.889 

TUC 4 0 0.827 

Manufacturing Performance 

Quality 3 0 0.910 

Flexibility 4 0 0.821 

Cost 2 1 0.903 

Delivery 2 0 0.820 

Note: TAC = Technological Acquiring Capability, TUC = 

Technological Upgrading Capability 

 

The measurements used in this study were reliable and 

three items were deleted during this analysis which are; the 

manufacture with advanced technologies, and the reduction 

of production lead time.  The deletion of these items hence 

improve the reliability values of the technological acquiring 

capability and cost performance scale, thus, suggested its 

readiness for further analyses. 

D. Correlation Analysis 

Table 6 depicts the results of the inter-correlation between 

variables. The correlation analysis of TAC and TUC with 

manufacturing performance were subjected to a two-tailed 

test of statistical significance at two different levels; 

significant (p < 0.01) and significant (p < 0.05).  Overall, the 

results indicate that all the variables of TC dimensions and 

MP dimensions were significant at p < 0.01.   

 

 

 

 

 

Item Description Component 

 1 2 3 4 

PQ3 - Improve conformance to 

product specification 
0.894    

PQ1 - Improve high 

performance product features 
0.880    

PQ2 - Offer consistence and 

reliable product quality 
0.872    

PF2 - Adjust capacity quickly  0.838   

PF3 - Adjust product mix 

quickly 
 0.750   

PF4 - Improve rapid equipment 

changeover 
 0.745   

PF1 - Make rapid volume 

changes 
 0.666   

PC1 - Reduce inventory   0.841  

PC3 - Reduce production costs   0.834  

PD3 - Reduce production lead 

time 
  0.767  

PD1 - Improve fast delivery    0.878 

PD2 - Improve delivery on time    0.796 

Initial Eigenvalues 5.328 1.626 1.302 1.044 

% of Variance Explained (after 

rotation) 
21.657 

21.49

7 
19.253 

15.09

1 

Total Variance Explained (%) 77.499    

KMO 0.809    

Bartlett's Test of Sphericity:     

Approx. Chi-Square 1267.1

06 
   

df 66    

Sig. 0.000    
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For TAC, the strongest positive correlation is the 

relationship between TAC and cost performance (r = 0.491, 

p < 0.01) with a high level of TAC associated with a high 

level of cost performance.  The next strongest positive 

correlation is between TAC and flexibility performance (r = 

0.490, p < 0.01), subsequently between TAC and quality 

performance (r = 0.321, p < 0.01), and followed by TAC 

and delivery performance (r = 0.320, p < 0.01).  While for 

TUC, the strongest positive correlation was between TUC 

and flexibility performance (r = 0.551, p < 0.01) with a high 

level of TUC associated with a high level of flexibility 

performance. The next strongest positive correlation is 

between TUC and quality performance (r = 0.548, p < 0.01).  

Followed by TUC and cost performance (r = 0.420, p < 

0.01) and finally, between TUC and delivery performance (r 

= 0.410, p < 0.01). All of the relationships were found to be 

positive and significant. 

Table. 6 Pearson’s Correlation between the Constructs 

  TAC TUC Quality Flexibility Cost Delivery 

TAC 1           

TUC .390** 1         

Quality .321** .548** 1       

Flexibility .490** .551** .422** 1     

Cost .491** .420** .369** .511** 1   

Delivery .320** .410** .401** .436** .431** 1 

Note: **. Correlation is significant at the 0.01 level (2-tailed), TAC = Technological Acquiring Capability, TUC = 

Technological Upgrading Capability 

VII. CONCLUSION 

This study proved that technological capability is 

important for manufacturing performance in Malaysia. The 

results reveal a positive linear relationship among the 

constructs which prove an increase in technological 

capability will also increase the performance in terms of 

quality, cost, flexibility and delivery. This will indicate to 

the different level of manufacturing performance in a better 

state. However, according to Zikmund, et al. [45], even 

though the results of the correlation analysis are reliable and 

support the hypothesis, the correlation analysis is unable to 

implicate cause and effect evidence.  Hence, multivariate 

statistical analysis is suggested for testing the hypothesis in 

order to examine the effect and influence of various 

interactions and combination of variables [45, 46]. 

ACKNOWLEDGMENT 

The authors’ gratitude shall go to the anonymous 

reviewers who criticized constructively of the paper. 

Appreciation to the Ministry of Higher Education Malaysia 

and RMC, Universiti Tun Hussein Onn Malaysia for 

supporting this research (Vot: K078). Appreciation also to 

Technology and Innovation Management (TIM) focus 

group, Faculty of Technology Management and Business, 

UTHM for the opportunity and the capacity given to 

conduct this study. 

REFERENCES 

1. L. Kim, "Stages of development of industrial technology in a 

developing country: A model," Research Policy, vol. 9, pp. 254-277, 

1980. 

2. G. Dutrénit, "Building technological capabilities in latecomer firms: a 

review essay," Science Technology & Society, vol. 9, pp. 209-241, 

2004. 

3. S. M. M. Husseini and C. O'Brien, "Strategic implications of 

manufacturing performance comparisons for newly industrialising 

countries," International Journal of Operations & Production 

Management, vol. 24, pp. 1126-1148, 2004. 

4. A. Bergek, F. Tell, C. Berggren, and J. Watson, "Technological 

capabilities and late shakeouts: Industrial dynamics in the advanced gas 

turbine industry, 1987-2002," Industrial and Corporate Change, vol. 17, 

pp. 335-392, 2008. 

5. H. Panda and K. Ramanathan, "Technological capability assessment of 

a firm in the electricity sector," Technovation, vol. 16, pp. 561-588, 

1996. 

6. J. Prasnikar, M. Lisjak, A. R. Buhovac, and M. Stembergar, 

"Identifying and exploiting the inter relationship between technological 

and marketing capabilities," Long Range Planning, vol. 41, pp. 530-

554, 2008. 

7. Z. Rahmani and E. Keshavarz, "Prioritisation of technological 

capabilities to maximise the financial performance by fuzzy AHP," 

International Journal of Operational Research, vol. 22, pp. 263-286, 

2015. 

8. T. G. Gunn, Manufacturing for competitive advantage: Becoming a 

world class manufacturer. United States of America: Ballinger 

Publishing Company, 1987. 

9. Z. Su, J. Peng, H. Shen, and T. Xiao, "Technological capability, 

marketing capability, and firm performance in turbulent conditions," 

Management and Organization Review, vol. 9, pp. 115–137, 2013. 

10. R. Kotha, Y. Zheng, and G. George, "Entry into new niches: The 

effects of firm age and the expansion of technological capabilities on 

innovative output and impact," Strategic Management Journal, vol. 32, 

2011. 

11. D. chepkemboi Limo, "Technology orientation and performance of 

small enterprises: evidence from Kenya," African Business and 

Management Research Journal ISSN: 2518-0312, vol. 2, 2016. 

12. M. Renko, A. Carsrud, and M. Brännback, "The effect of a market 

orientation, entrepreneurial orientation, and technological capability on 

innovativeness: A study of young biotechnology ventures in the United 

States and in Scandinavia," Journal of Small Business Management, 

vol. 47, pp. 331-369, 2009. 

13. M.-H. Hsieh and K.-H. Tsai, "Technological capability, social capital 

and the launch strategy for innovative products," Industrial Marketing 

Management, vol. 36, pp. 493-502, 2007. 

14. T. O. Oyebisi, O. O. Olamade, and A. A. Agboola, "An assessment of 

the level of availability of technological capabilities in the Nigerian 

telecommunication industry," International Journal of Information 

Management, vol. 24, pp. 423-432, 2004. 

15. H. Hajihoseini, A. N. Akhavan, and F. Abbasi, "Indigenous 

technological capability and its impact on technological development 

process: The case of Iranian industrial firms," International Journal of 

Technology Management and 

Sustainable Development, vol. 8, 

pp. 145-168, 2009. 



International Journal of Recent Technology and Engineering (IJRTE) 

ISSN: 2277-3878, Volume-7 Issue-6S2, April 2019    

 

438 

Published By: 

Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number F10520476S219 /19©BEIESP 

16. J. Shan and D. R. Jolly, "Accumulation of technological innovation 

capability and competitive performance: a quantitative study in 

Chinese electronic information industry," International Journal of 

Innovation and Technology Management, vol. 9, 2010. 

17. K. Z. Zhou and F. Wu, "Technological capability, strategic flexibility, 

and product innovation," Strategic Management Journal, vol. 31, pp. 

547-561, 2010. 

18. M. Tsai, S. Chuang, and C. Chen, "Social interaction, technological 

capability and innovation: an empirical study in the Taiwanese high-

tech industry," The Business Review, vol. 11, pp. 97-103, 2008. 

19. G. Guifu and M. Hongjia, "Technologcial capabilities and firm 

upgrading: an empirical study of high-tech firms," in International 

Conference on Information Management, Innovation Management and 

Industrial Engineering, Los Alamitos, USA, 2009, pp. 452-456. 

20. F. Khan and A. Haleem, "Role of technological and people capabilities 

in India: An empirical study," Global Journal of Flexible Systems 

Management, vol. 9, pp. 31-40, 2008. 

21. T. Isobe, S. Makino, and D. B. Montgomery, "Technological 

capabilities and firm performance: The case of small manufacturing in 

Japan," Asia Pacific Journal of Management, vol. 25, pp. 413-428, 

2008. 

22. D. X. Peng, R. G. Schroeder, and R. Shah, "Linking routines to 

operations capabilities: a new perspective," Journal of Operations 

Management, vol. 26, pp. 730-748, 2008. 

23. B. Yu, S. Hao, D. Ahlstrom, S. Si, and D. Liang, "Entrepreneurial 

firms’ network competence, technological capability, and new product 

development performance," Asia Pacific Journal Management, vol. 31, 

pp. 687-704, 2014. 

24. N. Tzokas, Y. A. Kim, H. Akbar, and H. Al-Dajani, "Absorptive 

capacity and performance: The role of customer relationship and 

technological capabilities in high-tech SMEs," Industrial Marketing 

Management, vol. 47, pp. 134-142, 2015. 

25. Y. Wang, H.-P. Lo, Q. Zhang, and Y. Xue, "How technological 

capability influences business performance: An integrated framework 

based on the contingency approach," Journal of Technology 

Management, vol. 1, pp. 27-52, 2006. 

26. R. H. Hayes and S. C. Wheelwright, Restoring our competitive edge: 

competing through manufacturing vol. 8: Wiley New York, 1984. 

27. B. Wernerfelt, "The resource‐based view of the firm: ten years after," 

Strategic Management Journal, vol. 16, pp. 171-174, 1995. 

28. M. Bell and K. Pavitt, "Accumulating technological capability in 

developing countries," The World Bank Research Observer, pp. 257-

282, 1992. 

29. P. N. Figueiredo, "Industrial policy changes and firm-level 

technological capability development: Evidence from Northern Brazil," 

World Development, vol. 36, pp. 55-88, 2008. 

30. H. Panda and K. Ramanathan, "The role of technological capability in 

value addition: The case of firms in the electricity  sector," Technology 

Management, vol. 2, pp. 84-100, 1995. 

31. I. Voudouris, S. Lioukas, M. Iatrelli, and Y. Caloghirou, "Effectiveness 

of technology investment: impact of internal technological capability, 

networking and investment's strategic importance," Technovation, vol. 

32, pp. 400-414, 2012. 

32. M. Praest, "Changing technological capabilities in high-tech firms: A 

study of the telecommunications industry," The Journal of High 

Technology Management Research, vol. 9, pp. 175-193, 1998. 

33. K. Kylaheiko, A. Jantunen, K. Puumalainen, S. Saarenketo, and A. 

Tuppura, "Innovation and internationalization as growth strategies: The 

role of technological capabilities and appropriability," International 

Business Review, vol. 20, pp. 508-520, 2011. 

34. A. Rangone, "A resource-based approach to strategy analysis in small-

medium sized enterprises," Small Business Economics, vol. 12, pp. 

233-248, 1999. 

35. M. A. Peteraf and M. E. Bergen, "Scanning dynamic competitive 

landscapes: a market‐based and resource‐based framework," Strategic 

Management Journal, vol. 24, pp. 1027-1041, 2003. 

36. H. Löfsten and H. Löfsten, "Organisational capabilities and the long-

term survival of new technology-based firms," European Business 

Review, vol. 28, pp. 312-332, 2016. 

37. P. Nath, S. Nachiappan, and R. Ramanathan, "The impact of marketing 

capability, operations capability and diversification strategy on 

performance: a resource-based view," Industrial Marketing 

Management, vol. 39, pp. 317-329, 2// 2010. 

38. J. Chantanaphant, M. N. U. Nabi, and U. Dornberger, "The effect of 

technological capability on the performance of SMEs in Thailand," The 

Macrotheme Review, vol. 2, pp. 16-26, 2013. 

39. T. Chi, "Corporate competitive strategies in a transitional 

manufacturing industry: an empirical study," Management Decision, 

vol. 48, pp. 976-995, 2010. 

40. K. K. Boyer and M. Pagell, "Measurement issues in empirical research: 

improving measures of operations strategy and advanced 

manufacturing technology," Journal of Operations Management, vol. 

18, pp. 361-374, 2000. 

41. J. F. Hair, W. C. Black, B. J. Babin, and R. E. Anderson, Multivariate 

Data Analysis: a global perspective, 7th ed. Upper Saddle River, New 

Jersey: Pearson Prentice Hall, 2010. 

42. U. Sekaran, "Research methods for business: a skill building approach. 

Singapore: John Willey & Sons," ed: Inc, 2000. 

43. L. J. Cronbach, "Coefficient alpha and the internal structure of tests," 

Psychometrika, vol. 16, pp. 297-334, 1951. 

44. J. Nunnally, "Psychometric methods," ed: New York: McGraw-Hill, 

1978. 

45. W. G. Zikmund, B. J. Babin, J. C. Carr, and M. Griffin, Business 

research methods, 8th ed. Canada: South-Western Cengage Learning, 

2010. 

46. J. F. Hair, A. H. Money, P. Samouel, and M. Page, "Research methods 

for business," Education+ Training, vol. 49, pp. 336-337, 2007. 


