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 Background: In this competitive market today, companies are competing to survive 

and this situation is becoming more difficult for SMEs where they have limited 
resources. In Malaysia, the bankruptcy rate of SMEs especially the manufacturing 

sector and one of the main factors is the quality of the product. However, daily 

problems which remain unsolved could lower down the quality of the products 
produced. Hence Problem Solving Tools are introduced to the SMEs to help them solve 

problem effectively but the level of adoption of the tools is low. In this research, Cost 

of Adoption, Comfort Level of Current Problem Solving Tools and External Pressure 
are the predictors that influence the Adoption Level of Problem Solving Tools in 

manufacturing sectors of SMEs in Malaysia. Discriminant Analysis is used to analyze 

the data and Cost of Adoption is found to be the most significant predictor.  
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INTRODUCTION 

 

In this competitive market today, the survival 

rate of a company is very low especially the survival 

rate of the Small and Medium Enterprises (SME) 

(Marimuthu, Omar, Ramayah, & Mohamad, 2011; 

Mohd Yusof, 2003). SMEs are companies that still 

developing in a small or medium size company style 

with limited resources of financial and manpower 

(Sahran, Zeinalnezhad, & Mukhtar, 2010). In 

Malaysia, SMEs consist of 97.3% of the total 

business established hence it plays an important role 

in economic growth of the country (Department Of 

Statistics, 2012; SMECORP Malaysia, 2014). 

According to the SMECORP Annual Report of year 

2005 and year 2014, the number of SMEs decreased 

the most in the Manufacturing Sector. In year 2005, 

there is 39,373 companies but the number dropped to 

37,861 companies in year 2014 (SMECORP 

Malaysia, 2012a, 2014). The decreased number of 

SMEs in manufacturing sector is a big concern as 

they are the key growth driver of the economy of 

Malaysia. One of the reasons that manufacturing 

sector of SMEs are decreasing is because of the 

failure in maintaining the quality of the products. 

However problems encountered by SMEs daily 

prevent them from producing quality good products. 

Daily problems such as defective items, lacking of 

human resources and machines failure will decrease 

the quality of the products and company (SMECORP 

Malaysia, 2012c, 2014). As according to research 

done by (Ning, Chen, & Liu, 2010), a minor defect in 

the item produce will raise a huge loss to the SMEs 

as problems could take place in any phase in the 

process of manufacturing. However, (Repenning, 

2001) said that problem solving process only took 

place on the surface of the problem and not the root 

of the problems hence problems are not solved 

entirely. Hence in order to help solve problems more 

effectively, Problem Solving Tools are introduced to 

the Manufacturing SMEs.  

Problem Solving Tools are a tools and 

guidelines to guide and support the companies to 

discover actual root cause of the problem and then 

creates a set of guidelines to assist the companies to 

rectify the problems effectively without reoccurrence 

(Hagemeyer, Gershenson, & Johnson, 2006). In the 

market, there are many kinds of Problem Solving 

Tools where different types of tools suits different 

kind of companies. The tools are for example, Six 

Sigma Tools, 8 Discipline Report Tools (8D), 5 Why 

Analysis and Theory of Inventive Problem Solving 

(TRIZ). According to (Hagemeyer et al., 2006; 

Mohd Yusof, 2003), the tools could be used in any 

process stage but not every problem solving tools 

suits each of the process in the company hence 
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companies need to choose suitable tools for their 

companies‟ operations. However, due to constraints 

in resources such as the human resources and 

financial resources, the adoption rate of Problem 

Solving Tools is very low(Antony, Kumar, & Madu, 

2005; Kumar, Choisne, Grosbois, & Kumar, 2009).  

In this research, the adoption level of the 

Problem Solving Tools is divided into two groups 

which low level of adoption and high level of 

adoption. This research will discuss the effects of 

Cost of Adoption, Comfort level of Current Problem 

Solving Process and External Pressure towards the 

Adoption level of Problem Solving Tools in 

manufacturing sectors of SMEs in Malaysia. The 

result of the research will benefit the companies who 

wanted to adopt Problem Solving Tools and what are 

the factors they need to take note when adopting 

Problem Solving Tools.         

 

Literature Review: 

In this research, the Technological, 

Organizational and External Environmental (TOE) 

framework is adopted. The TOE framework is 

adopted because it is widely used in the research of 

organizations and provides a wider concept and view 

from the technological, organizational and external 

environmental side. The technological side will 

discuss about the technological part to be concern 

when adopting the new technologies such as 

complexity, cost and relative advantage while 

organizational side will discussed about the 

organizational resources and finally the external 

environmental will discussed about the external 

factors that will affect the adoption level of new 

technologies such as external pressure, government 

support and external support. The sections below will 

discuss about the proposed framework in more 

detailed.  

 

1. Dependent variable: 

1.1 The Adoption Level of Problem Solving 

Tools in Manufacturing sectors of SMEs in 

Malaysia.  

The adoption level of Problem Solving Tools in 

manufacturing sectors of SMEs in Malaysia is 

divided into two groups which are the high level and 

low level of adoption. High level of adoption in this 

research is referring to SMEs who used the Problem 

Solving Tools in most of their company‟s processes 

and departments and Low Level of adoption level is 

referring to SMEs who use Problem Solving Tools in 

some of the departments to solve problems.       

 

2. Independent Variable: 

2.1. Cost of Adoption: 

Costs refers to the expenses needed to adopt new 

technologies and innovations (Chau & Tam, 2000). 

The expenses needed are for example the cost of 

trainings, organizational uncertainties, changes of old 

technologies to new technologies and the costs of 

hiring experts for the new technologies (Kuan & 

Chau, 2001; Thia, Chai, Bauly, & Xin, 2005; Zhu & 

Dong, 2006). The companies especially the SMEs 

will have to note of all the costs imply to adopt the 

new technologies and innovations since they are 

restricted in the amount of resources available to 

them. The lower the cost of adoption will bring to a 

higher level of adoption of the new innovations  

(Chau & Tam, 2000; Shen, Huang, Chu, & Hsu, 

2010; Thong, 1999).  

In this research, the costs of adoption is referring 

to the costs to train the employees and also hiring 

experts in using Problem Solving Tools. 

Manufacturing sector of SMEs are having limited 

expertise in using Problem Solving Tools and also 

having limited financial resources to support them so 

cost of adoption is playing an important role as a 

predictor to the Adoption Level of Problem Solving 

Tools in Manufacturing sectors of SMEs in 

Malaysia.  

H1= Cost of adoption is a good predictor of the 

Adoption Level of Problem Solving Tools in 

Manufacturing sectors of SMEs in Malaysia.  

 

2.2. Comfort Level of Current Problem Solving 

Process: 

The comfort level of the current Problem 

Solving Process is an important predictor of the 

Adoption Level of Problem Solving Tools because if 

the current problem solving process of the company 

is not good and effective then it will lead to the 

adoption of new problem solving process and tools 

(Bogan & English, 1994; Chau & Tam, 2000; Ungan, 

2004). If the user is comfortable with the current 

Problem solving process and tools, it is said that they 

are unwilling to adopt newer tools as they will need 

to require more time, knowledge and money to learn 

everything again from scratch (Chau & Tam, 2000).  

For example, some manufacturing companies 

used Tailor-made Problem Solving Tools which is 

combinations of many other tools in a single process 

such as combining Brainstorming. FMEA and 5 Why 

tools in the production line problem solving process 

are reluctant to use the Ready-made Problem Solving 

Tools such as PDCA and TRIZ where requires full 

usage of the tools in one process because they are 

more familiar and comfortable with the Tailor-made 

Problem Solving Tools. Hence we could conclude 

that Comfort level of Current Problem Solving 

Process is a good predictor of Adoption Level of 

Problem Solving Tools in Manufacturing sectors of 

SMEs in Malaysia.     

 

H2 = Comfort level of Current Problem Solving 

Process is a good predictor of the Adoption Level of 

Problem Solving Tools in Manufacturing sectors of 

SMEs in Malaysia.     

 

2.3. External Pressure: 



108                                                                         Rong Quan Low et al, 2015 

Australian Journal of Basic and Applied Sciences, 9(13) Special 2015, Pages: 106-112 

External pressure is defined as the external 

factors that will affect the decision of adopting new 

technologies and innovations by the companies 

(Franco & Almeida, 2011; Kuan & Chau, 2001; 

Ungan, 2004; Zhu & Dong, 2006). External factors 

are the customers, suppliers, competitors and 

government (Marimuthu et al., 2011; Tornatzky & 

Fleischer, 1990; Ungan, 2004). According to (Kuan 

& Chau, 2001), the decision of the company to adopt 

new innovations and technologies will be affected by 

their competitors or customers when the competitors 

are using the new technologies and also the 

customers are seeking for the new technologies to be 

in the business deal. The companies will feel 

pressured and then adopt the new technologies. In 

this research, External pressure is playing a 

significant role as according to (Iacovou, Benbasat, 

& Dexter, 1995), small firms are more keen to adopt 

new innovations when they see their business 

partners and competitors using the innovations 

before them and hence they could maintain their 

competitive level in the industry.  

H3 = External Pressure is a good predictor of the 

Adoption Level of Problem Solving Tools in 

Manufacturing sectors of SMEs in Malaysia.

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Proposed Framework    

 

Research Methodologies: 

The research was an exploratory study where 

questionnaires are distributed to the targeted 

respondents. The targeted respondents in this 

research are the skilled workers who are using 

Problem Solving Tools as a platform to solve daily 

problems in the Manufacturing sector of SMEs in 

Malaysia. The list of the respondents are retrieved 

from SMECORP company and also SMEINFO 

website (SMECORP Malaysia, 2012b; “SMEinfo,” 

2010). After retrieving the list, simple random 

sampling was used to choose the respondents from 

the list where a rule of thumb of ten cases or 

respondents per predictor which was introduced by 

(Hair, Black, Babin, & Anderson, 2013). 1000 

questionnaires are sent out and 281 questionnaires 

came back with the response rate of 28.1% within the 

duration of 4 months but only 141 questionnaires are 

suitable to be used for final analysis.   

 

Result and Analysis: 

The discriminant analysis was used to analyze 

the final questionnaires as it is a technique widely 

used to analyze the relationships between categorical 

dependent variable and non-categorical independent 

variables (Burns & Burns, 2009; Hair et al., 2013; 

Sekaran & Bougie, 2010). The discriminant analysis 

also differentiate the groups of the dependent 

variable which is the High level and Low level of 

Adoption of Problem Solving Tools by using the 

predictors (Field, 2009; Pallant, 2005).   

Table 1 shows the ratio of cases to the variables 

which is an important criterion to see whether the 

research is suitable to use Discriminant Analysis. 

According to (Burns & Burns, 2009), the ratio of the 

sample size and independent variable must be in the 

ratio of five to one where in this research there is 141 

and having three independent variables with the ratio 

of 47 hence the research is suitable to use 

Discriminant Analysis as the main analysis 

technique.

  

 

 

Cost of Adoption 

External Pressure 

Comfort Level of 

Current Problem 

Solving Process 

The Adoption Level of 

Problem Solving Tools 

in Manufacturing 

sectors of SMEs in 

Malaysia. 
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Table 1: Analysis Case Processing Summary Table  

Analysis Case Processing Summary 

Unweighted Cases N Percent 

Valid 141 100.0 

Excluded Missing or out-of-range group codes 0 .0 

At least one missing discriminating variable 0 .0 

Both missing or out-of-range group codes and at least one 

missing discriminating variable 

0 .0 

Total 0 .0 

Total 141 100.0 

  

While in Table 2 shows the group statistics. In 

this table, „1‟ represents the Low Level of Adoption 

and „2‟ represents the High level of Adoption. 

According to (Burns & Burns, 2009), if the is no 

differences in the group means within the groups of 

„1‟ and „2‟, then it is said that it is pointless to 

continue the analysis using Discriminant Analysis as 

the predictors are unable to differentiate the groups. 

However, Table 2 shows that the three predictors are 

successfully differentiating the groups. 

  
Table 2: Group Statistics Table 

Group Statistics 

newd Mean Std. Deviation 

Valid N (listwise) 

Unweighted Weighted 

1.00 M_COST 3.2525 1.29758 100 100.000 

M_CUR 4.9367 .86935 100 100.000 

M_EP 4.6467 1.22343 100 100.000 

2.00 M_COST 4.1951 1.36875 41 41.000 

M_CUR 5.3008 1.08986 41 41.000 

M_EP 5.1626 1.20674 41 41.000 

Total M_COST 3.5266 1.38219 141 141.000 

M_CUR 5.0426 .94940 141 141.000 

M_EP 4.7967 1.23685 141 141.000 

 

Table 3 shows the significance level of the 

relationships between the predictors and the 

dependent variables. The table shows that the three 

predictors are having significant relationships with 

the categorical dependent variables. They are also 

very good predictors as their significant level is 

lower than 0.05 (Burns & Burns, 2009; Field, 2009; 

Hair et al., 2013).  The table also shows that Cost of 

adoption is playing the most important role as the F 

value is the highest among all. Table 4 shows that 

there is only one function as the number of 

discriminant function is number of groups of the 

dependent variables minus one (Burns & Burns, 

2009). The function is showing a significant value of 

0.000 which is lower than 0.05 and with a Wilks‟ 

Lambda value of 0.813 hence we can conclude that 

the research is significant  

 
Table 3: Tests of Equality of Group Means Table 

Tests of Equality of Group Means 

 Wilks' Lambda F df1 df2 Sig. 

M_COST .903 14.863 1 139 .000 

M_CUR .969 4.381 1 139 .038 

M_EP .964 5.212 1 139 .024 

 

Table 4: Wilks‟ Lambda  

Wilks' Lambda 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 

1 .849 22.492 3 .000 

 

Next, the prior probability for group table is 

examined. According to (Burns & Burns, 2009), the 

cross-validated classification accuracy should have a 

hit ratio of 25% larger than the proportional accuracy 

rate due to chance. And according to (El-Habil, 

2012), The proportional by chance accuracy rate are 

calculated by squaring and adding the proportion of 

cases in each group. In this research, the calculations 

for proportional by chance accuracy rate are 

calculated as follows: 

  

(0.709)
2
 + (0.291)

2
 = 0.503 + 0.085 = 0.588 x 100 = 58.8% x 1.25 = 73.4% 
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Table 5: Prior Probabilities for Groups table  

Prior Probabilities for Groups 

newd Prior 

Cases Used in Analysis 

Unweighted Weighted 

1.00 .709 100 100.000 

2.00 .291 41 41.000 

Total 1.000 141 141.000 

 

Table 6: Classification Results Table  

Classification Results 

  

newd 

Predicted Group Membership 

Total   1.00 2.00 

Original Count 1.00 94 6 100 

2.00 29 12 41 

% 1.00 94.0 6.0 100.0 

2.00 70.7 29.3 100.0 

Cross-validated Count 1.00 92 8 100 

2.00 29 12 41 

% 1.00 92.0 8.0 100.0 

2.00 70.7 29.3 100.0 

a. Cross validation is done only for those cases in the analysis. In cross validation, each case is classified by the functions derived from all 
cases other than that case. 

b. 75.2% of original grouped cases correctly classified. 

c. 73.8% of cross-validated grouped cases correctly classified. 

 

Finally the Classification Results Table is 

examined. The cross-validated accuracy rate is 

73.8% which is greater than the proportional by 

chance accuracy rate of 73.4% hence we can 

conclude that the criterion for classification accuracy 

is satisfied.  

 

Discussion: 

In this research, the dependent variable are 

grouped into Low and High level of Adoption of 

Problem Solving Tools and having three predictors 

independent variables of Cost of Adoption, Comfort 

Level of Current Problem Solving Process and 

External Pressure which was adopted from the TOE 

framework. From the analysis, the groups of the 

dependent variables are discriminated successfully 

by the predictors with the strongest predictor to be 

Cost of Adoption.  

Cost of Adoption has being a significant 

predictor for Adoption of new technologies and 

innovations researches as reported by many 

researchers such as (Chau & Tam, 2000; Thia et al., 

2005; Ungan, 2004; Zhu & Dong, 2006). In this 

research, the companies that with High Level of 

Adoption of Problem Solving Tools with mean value 

of 4.195 assume that Costs of Adoption is higher 

than the companies that with Low Level of Adoption 

of Problem Solving Tools with mean value of 3.252. 

This is because the companies with High Level of 

Adoption of Problem Solving Tools requires more 

cost to train the employees and adopt the tools as 

they are adopting the tools in most of the 

departments in the company to aid in the process of 

Problem Solving whereas companies with Low Level 

of Adoption of Problem Solving Tools are not 

requiring more cost as they are not adopting the tools 

in every departments.  

Comfort Level of Current Problem Solving 

Process is also found to be a significant predictor 

which is the same as mentioned in researches done 

by (Bogan & English, 1994; Chau & Tam, 2000). 

The managers and skilled workers who adopt 

Problem Solving Tools at a High Level will less 

likely adopt new tools as they already familiar and 

comfortable with their current tools as they adopted 

them in most of the departments if compare to the 

companies with Low Level of Adoption. On the 

other hand, External Pressure also in this research 

produces a significant result. Companies with High 

Level of Adoption are adopting the tools at a higher 

rate because of the competitors and also the 

customers‟ requirements as they don‟t wish to be left 

behind in the market.  

 

Conclusion: 

This research has the purpose of exploring 

which predictors are influencing the adoption rate of 

Problem Solving Tools in manufacturing sector of 

SMEs in Malaysia. The research‟s theoretical 

contribution is the analysis of the relationships 

between dependent and independent variables with 

the use of Discriminant Analysis and also enhanced 

the TOE framework. The practical contribution of 

the research will be the managerial and skilled 

workers could consider the suggested factors in their 

decision to adopt Problem Solving Tools and also the 

government could also use the suggested factors to 

target the actual need of SMEs while involving the 

issues of adopting Problem Solving Tools such as 

increase the incentives given to the SMEs as Cost of 

Adoption is the most important factor to take note in. 

The future researchers could also explore more of the 

TOE framework and expand the model such as 

adopting other factors for example Complexity, 

Compatibility and Government Support.  
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