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Abstract— Quality management practices (QMP) are 

modern approaches used to enhance firm 

performance. Although there are numerous research 

findings on quality management practices, the focus 

of the research is not much on high technology firms. 

Hence, this study aims to look at the different levels of 

quality management practices and firm performance 

in high technology firms based on firm profiles such 

as firm cluster, firm size and duration of the 

operation. Data were collected using questionnaires 

and analyzed using descriptive and inferential 

analysis. The one-way ANOVA analysis shows that 

quality management practices among high technology 

firms were moderate and the results also indicate that 

there is insufficient evidence to support the existence 

of differences based on statistical evidence between 

QMP and firm cluster, firm size, and duration of the 

operation. This research finding also allows 

practitioners to gain a deeper knowledge and 

understanding of the importance QMP and firm 

performance in the high technology firms.  

Keywords— Quality management practices, business 

performance, High Technology Firm  

1. Introduction 

Innovation is the commercialization of inventions 

(1) while commercialization is the process of 

delivering products or services to consumers. The 

difficulty faced by most firms is to create 

innovative products that can be commercialized 

(1). Most local firms face problems of product 

acceptance from their own local users. Local R&D 

results are difficult to commercialize as most users 

associate locally developed innovative products 

with poor product quality (2). Researcher agree that 

although the elements of trust are difficult to 

change, local R&D based firms need to prove that 

the products are of high quality by implementing 

QMP to meet the local or international standards. 

Hence, quality management in R&D activities 

should be addressed. Generally, quality 

management practices are implemented in large 

firms based on their strengths and resources. 

According to (3), stated that most small and 

medium sized firms are slow and often reluctant to 

adopt quality management practices compared to 

large manufacturing firms.  However, the findings 

of (4) state that although small-sized firms have 

weaknesses due to limited markets as well as 

insufficient resources and expertise in management, 

they can still gain an edge in innovation and 

flexibility that will allow smaller firms to 

effectively implement QMP. Moreover, (4) noted 

that firm's size is not a barrier to the firm's 

implementation of QMP effectively and therefore 

could help to improve the performance of the firm 

(5). Additionally, (6) found that four critical quality 

management practices that significantly contribute 

to firm sustainability performance such as top 

management support for quality management, 

design for quality, quality data and reporting, and 

continuous improvement. Although there are many 

studies on the relationship between quality 

management and firm performance (see 7; 6; 8; 9; 

10; 11; 12), a few researches are on quality 

management relationship within the R&D 

environment (see 13; 14; and 15). Furthermore, 

there is a gap in this stream of research as most of 

the past studies was carried out on (1) large-scale 

firms, and (2) the public sector, especially with 

regards to the research results of public and 

university research institutions (16; 17). Hence, the 

authors seek to investigate whether quality 

management practices and firm performance have 

significant differences among high technology 

firms based on their background.  

A robust innovation ecosystem will create stronger 

co-operation and integration between industry and 

academia. Research carried out by Higher 

Education Institutions should be in line with 

current industrial demands. Poor relations between 

industry, university and government will result in 

limitations on research results for institutions to 

enter the industry, difficulties in getting partners for 

research collaboration and network mechanism 

constraints that provide facilities for R&D activities 

(18; 19). The success of commercialization requires 

a complete R&D team that is interdependent with 

one another (20). A complete R&D team comprises 

representatives of public labs, end users, 

technology transfer agencies, public and private 
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finance agencies, and manufacturers using 

technology in product or process generation and 

sell them. According to (21), to commercialize 

R&D results, organizations need to establish 

relationships between governments and industries 

in order to create the concept of research contracts. 

Hence, the Malaysian government has taken 

proactive steps in the 11th Malaysia Plan by 

focusing on strengthening the relationship capital 

by enhancing cooperation among all stakeholders.  

At the enterprise level, initiatives such as 

improving market-based research, enhancing 

collaboration between researchers and industries, 

and promoting private investment in research, 

development and commercialization will be 

implemented. Improved partnerships between 

researchers and industry help to craft research that 

is relevant to the business, while contributing ideas, 

infrastructure, tools and expertise. In addition, the 

private sector becomes an active partner by 

providing funding, expertise and other resources in 

research, development, commercialization and 

innovation (R&D&C&I). Additionally, integrated 

R&D&C&I initiatives will generate higher returns 

on investment over the long term and stimulate an 

increase in productivity of the nation (22).  

2. Method 

This research aims to enhance deep understanding 

of the relevance of quality management practices 

and firm performance of high technology firms. 

The list of high technology firms is derived from a 

funding providing organization that provides 

financial assistance and value added services to 

technology based firms which intends to 

commercialize technologies from public 

universities in Malaysia. This research is only 

focused on firms receiving financial assistance 

under the 9th Malaysia Plan. Through the list 

provided, and after being screened, a sample of 138 

firms that received funds for commercialization 

responded to the survey questionnaires. SPSS was 

used to analyze data collected.  

One-way ANOVA tests were used to compare the 

levels of QMP and firm performance based on the 

firm profile. One-way ANOVA was used to test the 

difference of means after confirming the 

distribution of QMP and firm performance to be 

considered normal (23). The one-way ANOVA 

results will show the mean differences for the 

various groups based on the F test statistic. The F 

distribution is the probability distribution of 

variance samples and distribution changes with 

variation in sample size. The categories selected 

comparison are firm cluster (Industry Product, 

Advance Material, Electrical and Electronic, 

Biotechnology, Waste to wealth, Foods and 

Others), firm size (small, medium and large) and 

duration of the operation (less than 3 years, 3 to 9 

years and more than 9 years).  

The proposed hypotheses are as follows:   

H1: There are differences in firm performance 

based on firm cluster 

H2: There are differences in QMP based on firm 

cluster 

H3: There are differences in firm performance 

based on firm size 

H4: There are differences in QMP based on firm 

size 

H5: There are differences in firm performance 

based on duration of the operation 

H6: There are differences in QMP based on 

duration of the operation 

 

3. Results 

One-way ANOVA was used to examine the 

difference in the level of quality management 

practices and firm performance based on the firm 

profile. One-way ANOVA was used as all profile 

variables such as firm size, firm clusters and 

duration of the operation used in this research have 

more than two categories. The one-way ANOVA 

test results generate descriptive statistics for each 

variable, Levene Test and ANOVA. The Levene 

test on variance homogeneity is very important to 

determine whether a one-way ANOVA test can be 

used for comparison of each group. This test will 

identify whether the sample obtained from the 

population has a uniformity of variance. This is one 

of the assumptions that need to be met to use a one-

way ANOVA test. The assumption of variance 

homogeneity can be verified when Levene's 

significant value is greater than 0.05.  

The descriptive analysis in Table 1 shows the mean 

value between 3.830 and 4.110 for firm 

performance based on the firm cluster. Clusters of 

other firms such as firms that manufacture more 

than one industrial products, and medical devices 

have the highest mean and the clusters of advanced 

material firms have the lowest mean value. While 

quality management practices variable based on the 

firm cluster showed that the cluster of industrial 

products firms had the highest mean value of 4.439 

and the cluster of electrical and electronic firms had 

the lowest mean value of 3.837.  

However, the Levene test results show that 

homogeneity assumptions are not met for firm 

performance and QMP, i.e. The Levene test for 

homogeneity variance is not significant if (p> 

0.05). As such, the authors believe that the variance 

of the population for each group is much the same. 

The Levene test based on the firm cluster shows the 
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value of p> 0.05, so it is not significant. Therefore, 

subsequent ANOVA analysis can be implemented 

on the firm cluster. By using ANOVA, the level of 

significant can be determined by looking at the F-

probability values. If the value of p <0.05, we can 

reject the null hypothesis, indicating there are 

difference of the variables based on the firm’s 

profile. The ANOVA results in Table 1 show that 

the values of p are more than 0.05. As such, the 

authors conclude that there is insufficient evidence 

to support the difference in levels of firm 

performance and QMP based on the cluster of 

firms. Therefore, the proposed hypotheses on the 

difference of firm performance and QMP based on 

the firm cluster are not supported.   

Table 1: Variance analysis based on firm cluster 

 
Next, Table 2 shows the variance analysis results 

based on firm size. The findings show the means of 

the firm performance constructs based on firm size 

is between 3.96 and 4.33.  Medium size firm has 

the highest mean while small size firm has the 

lowest mean. One-way ANOVA results for quality 

management practices based on firm size indicate 

that medium-sized firms have the highest mean of 

4.05 as compared to large-sized firms with the 

lowest mean of 3.68. The ANOVA results of firm 

performance and QMP based on firm size show p 

values of more than 0.05. Hence, the authors 

conclude that the statistical evidence does not 

support the difference between firm performance 

and quality management practices based on firm 

size. 

Table 2: Variance analysis based on firm size 

 

While Table 3 shows the results of variance 

analysis based on the firm duration of the 

operation. The mean of the firm performance based 

on the firm duration of the operation is between 

3.97 and 4.01. Firms with duration of operation of 

between three to nine years have the highest mean 

while firms with less than three years of operation 

have the lowest mean value. One-way ANOVA 

analysis of quality management practices based on 

the firm operating duration indicates that firms with 

periods ranging from three to nine years have the 

highest mean value of 4.03 while firms with 

operating periods of less than three years have the 

lowest mean value (3.57).  

The Levene test results based on the firm's duration 

of the operation showed a value of p> 0.05, so it 

was not significant. In addition, the one-way 

ANOVA results for firm performance and QMP 

based on the duration of the operation show values 

of p to be more than 0.05, thus Ho cannot be 

rejected. This explains that there is not enough 

statistical evidence to support the difference 

between firm performance and quality management 

practices over the duration of the operation based. 
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Table 3: Variance analysis based on duration of the 

operation 

 

4. Conclusion 

This study extends the exploration on quality 

management practices in high technology firms in 

Malaysia. The findings provide the conclusion that 

no significant differences were demonstrated in 

high technology firms based on firm cluster, firm 

size and duration of the operation. Researchers 

found that the study on firm size issues shows a 

range of findings (24). Among them, the study of 

(25) which states the size of the firm and quality 

management practices are two factors that have a 

significant relationship and have an impact on 

quality performance. This is also supported in the 

study of (26) which therefore proves that size of the 

firm affects the implementation of quality. In 

contrast, the findings of (27) show failure to find 

evidence of the relationship between firm size and 

quality management practices. A study by (28) 

supported the findings by (27) showing no 

difference in the implementation of quality 

management practices based on firm size. In 

addition, (29) in their study also found no 

significant difference between quality management 

practices on firm size, industry type, firm 

ownership and process type. While (30) explains 

that there is a similarity in quality management 

practices for large, medium or small firms. Hence, 

this research findings are consistent with the study 

of (28) and (30). Similarly, the study by (29) also 

shows no significant difference between the quality 

management practice and the firm's performance 

according to the firm profile. These findings can be 

rationalized as the respondents in this research have 

been selected and financially supported by the 

same agency in granting commercialization funds. 

In addition to financial assistance, the agency also 

provides advisory services, infrastructure 

assistance, and consultation. Further, the role of 

this agency as a local technology-driven 

commercialization system has been developed by 

the government to further enhance the innovation 

and commercialization of the country. According to 

(31), their finding shows that Spanish firms' failure 

rates declined with size and age of firms. The 

results are similar to the mean growth rate of 

successful firms. However, for this study, the 

companies are high technology oriented. Therefor 

their QMP and performance are not affected by 

firm profile. 

 

This study only focuses on high technology firms 

in the 9th Malaysia Plan. As such, the different 

levels of quality management practices in high 

technology firms based on firm profiles may differ 

for different sectors. Therefore, future studies are 

proposed to focus on large sample sizes. Especially 

if future researchers want to make a comparison 

study of the successful implementation of quality 

management practices in the service and 

manufacturing sectors. This is because the service 

sector is seen to be motivated to implement quality 

management practices (32). Additionally, the 

service sector is the largest contributor in the 

national economy (quoted from 

http://www.statistics.gov.my).   

 

Hence, today, the Malaysian government 

emphasizes the importance of R&D. Although the 

percentage of commercialization of R&D revenue 

was low but the Malaysian government continued 

to support the country's R&D activities. This effort 

is translated through the 2015 budget where the 

Malaysian government has allocated RM290 

million for the country's Research and 

Development.  Researchers therefore recommended 

to the government of the possible rationale for 

policies to encourage agencies managing financial, 

infrastructure, technology, and so forth such as 

MTDC, MiGHT, BiotechCorp to focus on quality 

management practices during the selection of 

resources to technology-based companies. In 

addition, the level of awareness of the company on 

the availability of facilities provided by the 

government is also low (33). He added that MTDC 

for example provides a wide range of facilities 

especially for commercialization, but this is still a 

lot of entrepreneurs who are not aware. Therefore, 

researchers suggest that the government implement 

awareness programs to guide entrepreneurs, 

http://www.statistics.gov.my/


Int. J Sup. Chain. Mgt                                                                                                                                                            Vol. 8, No. 4, August 2019 

1057 

 

especially high-tech companies to deal with this 

problem. Additionally, the government may be able 

to provide related programs that involve the 

government, industry, and higher institutions.  

Finally, it is hoped that these findings will help not 

only high technology firms, but also organizations 

or other firms in enhancing opportunities to 

success. However, quality management practices 

are not the only way out in the quality problems 

and the low commercialization of research and 

development in Malaysia in particular, but rather an 

approach that may be used to improve firm 

performance. 
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