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Abstract 

As time evolves, the demand of the markets becomes much more dynamic and for meeting client’s expectations and have the edge over 

others, changes in existent processes are compulsory. Thus, Improvement Initiative (IMI) provides guidelines in achieving organizational 

goals which is to optimize profit and enhance the productivity. However, several cases have been reported with low rate of success of the 

IMI’s practice in which they have failed to achieve the intended improvement result and one of the factors is lack of awareness of the IMI’s 

Critical Success Factors (CSF). The process to identify the CSFs of an IMI is significant as it allows organizations to focus their effort to 

make sure they are ready and qualified when implementing the respective IMI and prevent improvement failures in the future. In addition, 

lack of reference regarding the reference model of comprehensive CSFs for an IMI from existing literatures allow a new study to bridge 

this research gap. Therefore, this paper sets out the findings of reviewing and gathering latest critical success factors and thus developing a 

reference model that incorporate lists of CSFs for each IMI with their attributes. This study incorporated Positivism as the research 

perspective and adopted quantitative research method to meet the objectives. Via extensive systematic literature review (SLR) procedures, a 

total of 72 publications were used to extract information needed which later enable the conceptual model development for IMI selection of 

comprehensive critical success factors as a reference support for decision makers. To ensure generalization of the model, the quantitative 

research method was adopted with a total of 137 respondents’ feedback of survey were gathered from various organizations. The reflective-

formative hierarchical model was then developed and analyzed using structural equation modelling (SEM) via Smart PLS software to test 

the model of CSFs for IMI. As the final result, six out of nine CSFs with 39 attributes were considered as critical factors when choosing the 

most suitable IMI to be adopted in an organization. As a conclusion, this research provides organizational readiness when starting to deploy 

IMI by providing comprehensive critical success factors as a reference point to aid and prepare practitioners that will lead to the failure of 

improvement in their business. 
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1. Introduction  

Improvement in organizational are essential as it is part of 

strategies to attain competitiveness and have edge over 

others in business world (Farrington et al., 2018; Kirkham 

et al., 2014).  For that, Improvement initiative (IMI) plays 

crucial part in updating and sustaining the 

competitiveness of an organizations within the industry 

world (Abdul Wahab, 2020).  

For the past three decades, number of different 

approaches has gained huge interests and applications in 

industry world such as Total Quality Management 

(TQM), Six Sigma, Lean and BPR (Sony et al., 2020). In 

fact, different IMI offers different improvement ideas and 

solution.  

But despite of that, one thing remains, that to ensure the 

respective IMI implementation is successful relies on the 

foundation that has been perceived as a basis for 

determining the information needs of business managers 

(Daniel, 1961), which is called as the critical success 

factor - a term that was popularized by John F. Rockart in 

his publication, 1979. They are defined as factors which 

are critical to the success of any organization, in the sense 

that if objectives associated with the factors are not 

achieved, the organization will fail, perhaps 

catastrophically. It also represents the essential 

ingredients in which without it, a project stands little 

chance of success (El Safty, 2012). 

2. Failure Issue 

Companies keep on thinking to survive the intense 

competition and ultimately strike with IMI. And with such 

a haphazard situation of survival, they failed to focus on 

the criteria that leads to IMI successfulness during 

implementation which later results in failure. Through a 

review of existing literature, several researchers stated 

that based on reports from previous literatures, there were 

large proportion of organizations that implemented 

improvement methodology and fail to survive (Moosa and 

Sajid, 2010) and other reports mentioned that around 60% 

of Six Sigma initiatives fail to achieve the desired result. 

Bhasin (Bhasin, 2012) indicates that less than 10% of UK 

organizations are in fact successful in their Lean 

implementation efforts, whilst the rate of failure of TQM 

implementations is like other strategies (Candido and 

Santos, 2011), with success levels reported to be between 
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10% and 30% in Europe (Oakland and Tanner, 2007). 

And one of the failure sources is due to the lack of 

awareness of CSF (Habib, 2013). Organization that fails 

to know or too lenient with the CSF of IMI will lead them 

to failure as they did not know the criteria that leads to 

IMI successfulness. 

From the academic point of view, the variety of CSF 

seemed to lead to some difference in thought and belief 

among researchers and practitioners. As example, some 

researchers listed top management commitment and 

resources/investment/cost as an individual construct 

(Yadav et al., 2021; Basir and Davies, 2016); however 

other researchers included resource or fund as part of 

management commitment attributes rather than a 

distinguish factor (Selvaraju et al., 2019; Netland, 2016). 

Thus, this contradiction led to doubt among the 

organization and even researchers when studying this 

topic. 

Also, despite of number of publications regarding CSF 

and IMI; however, as evidenced by the literature reviews, 

very few research findings have been reported on the 

compilation of CSFs for IMIs practiced in Malaysia which 

thus open a new avenue of opportunities to improve the 

existent knowledge regarding the foundation of an IMI. 

Thus, as the problem statement, the research problem 

revolves around the increasing deployment of IMI around 

the world and yet the failure is still commonly reported. 

One of top sources of failure is lack of information 

regarding CSF for improvement initiative implementation 

which is consequential since it is evidently one of top 

sources of failure for the improvement activities. Most of 

organizations which eager to improve their business 

commonly ‘unaware’ on CSF when they have started 

adopting the IMI. 

3. Research Methodology 

This research incorporates three main phases starting with 

comprehensive literature searching through adoption of 

SLR and to provide a theoretical grounding of several 

information extracted focusing on list of IMIs both 

mentioned in literatures and organizational report, and its 

critical success factors.  The second phases focusing on 

the development of the model through affinity diagram 

and proceed with validating the model using statistical 

tools. 

3.1. Phase 1: Systematic Literature Review (SLR)  

Instead of using traditional way which is narrative, 

researcher has an option using SLR, a systematic way to 

develop comprehensive literature review for a researcher 

as it can overcome the perceived weakness of a narrative 

review (Tranfield et al., 2003). Moreover, the SLR 

provides a detailed documentation of the performed step 

within the SLR enables an in- depth evaluation of the 

conducted study (Kupiainen, 2015). The information 

extracted through SLR used to develop the conceptual 

model of CSFs for IMI which explain in phase 2. 

3.2. Phase 2: development of CSF model 

Based on the definition and classification of IMI (Abdul 

Wahab, 2020), researcher chose to focus only on strategic 

IMI practiced in Malaysia, namely: Lean, Six Sigma, 

Lean Six Sigma, TRIZ, ISO 9000, BPR, Total Quality 

Management (TQM), ICC/QCC, and Business Excellence 

(BE). For that, the development of CSF model for IMI 

starts with clustering and grouping the critical success 

factors using Affinity Diagram. This tool systematically 

helps to segregate all listed selection view and attribute 

into a proper group and finally a new header of that group 

can be established accordingly which justify a structured 

manner of CSF and its attribute. Once the conceptual 

model is designed, it needs to be validated by experts who 

experienced in IMI and for that, questionnaire via survey 

is sent to organizations that practiced IMI for validations.  

3.3. Phase 3: validation of CSF model 

Once the survey data is retrieved, it needs to get processed 

to make it useful. For the ease of the workflow for this 

analysis, researcher divided the process as two stages. 

Stage I is by using Statistical Package for Social Sciences 

software (SPSS) and Stage II via Smart PLS to conduct 

Structural Equation Modeling (PLS-SEM). 

4. Result and Discussion 

4.1. CSF for strategic IMI 

Based on the 72 papers reviewed via SLR, there are total 

of 260 attributes and 47 constructs for all nine strategic 

IMI mentioned in previous research.  Table 1 and 2 shows 

the CSF and its attributes of one of the nine IMIs used in 

this study. This information is then used to generalize all 

the critical success factors under one conceptual model.  
 

Table 1 

The construct and items of CSF for Lean Six Sigma 

methodology 
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Table 2 

CSF for Lean Six Sigma methodology mentioned across the 

literatures 

 
 
 

From all the critical success factors and attributes 

suggested by previous researchers, some of them are 

mentioned similarly by different authors and the CSFs and 

attributes are redundant l, and some of them even stand 

individually in the previous literature. Because of that, the 

rearrangement process of the appropriate CSFs and items 

was quite difficult.  

After extracting the required data and categorized them 

properly, the researcher managed to compile all the CSFs 

from all nine strategic IMIs and generalized them into one 

conceptual model with nine CSFs and 42 attributes. Table 

3 below shows the comprehensive model of critical 

success factors for Improvement Initiative:   
 

Table 3 

Comprehensive Critical Success Factor for Improvement 

Initiative 

 

 

4.2. Validation of CSF model (Stage I) 

In Stage I, all the respondents’ data (total of 151) are 

uploaded into SPSS to conduct data screening, normality 

test, non-response bias test, common method bias test and 

descriptive statistics. Although the data are not required to 

be normally distributed before conducting in the PLS-

SEM, the understanding of data distribution will ensure 

that the analysis outcome is more likely to be as accurate 

as possible (Hair et al., 2014). 

Data Screening: For this purpose, two types of treatment 

were done namely: treatment of missing data and 

treatment of outliers. Upon screening the questionnaires 

for any missing data, there were two sets of it which were 
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categorized as unusable and remove, due to incomplete 

items answered. After removing the missing data, the 

treatment of outliers was done involving univariate and 

multivariate outlier. For univariate, researcher need to 

observe the standardized Z-value of all critical success 

factors, and if the standard score for a large size (greater 

than 80) is +/- 4, it will be considered an outlier (Hair et 

al., 2014). For this, no data was removed due to univariate 

outliers. Next, the multivariate analysis was conducted via 

Mahalanobis d-square distance that if the result of p-value 

<0.05 indicated it as a multivariate outlier. For this, six 

sets of data were removed. 
 

Table 4 

 Multivariate Outlier screening result 

 
Normality Test: In this test, three measurement criteria to 

identify normality of the data are measured from 

skewness, Critical ratio for skewness and Critical ratio for 

kurtosis (Hair et al., 2014; Field, 2017). 
 

Table 5 

Summary of Normality Test 

 
 

Non- Response Bias: The method to analyze the non-

response bias is by dividing the data into an early 

response and late response, depending on the 

questionnaire received from respondents (Talib and 

Nizam, 2011). For this test, researcher labelled the first 50 

respondents as early responders while the last 50 labelled 

as late responders to confirm whether the changes in 

surrounding or other factors within the different time 

frame of the data collection period can cause any 

differences between early and late respondents or not. Chi 

Square test was done to measure individual demography 

while t -test was done for individual construct. The 

required p-value has to be more than 0.05 to be 

considered as non-bias. 
 

 

Table 6 

 Chi Square test result for demography 

 

 

Table 7 

 T-test result for CSF construct 

 
 

Common Method Bias: refers to the deviation in survey 

response due to a common method for data collection. 

The indicator to measure the existence of this bias is when 

one principal factor accounts for majority of the total 

variance is more than 50% (Podsakoff et al., 2003). As 

shown in table 8, there is no common method bias. 
 

Table 8 

Common method bias result 

 

4.3 Validation of CSF model (Stage II) 

After done with SPSS analysis, the process was then 

proceeded to Stage II. A research model analysis needs to 

be conducted using Structural equation modelling (SEM) 

(Talib and Nizam, 2011) which the discussion’s flow for 

this model is based on reflective-formative type 

hierarchical latent variable model (Field, 2017). In this 

analysis, there are two parts involved as illustrated in table 

9 

Table 9 

 PLS SEM Analysis 
PART A PART B 

Measurement Model Structural Model 

To validate and assess the reliability 

of each construct along with its 
indicators (items) 

To evaluate the relationship 

between one latent construct 
with another 

4.3.1 Part A - Measurement model analysis 

In this study, the type of measurement model is reflective-

formative second order hierarchical model, as shown in 

Figure 4.1. In this analysis process, there are three main 

steps involved in measuring the reflective model. These 

steps were done to test the internal reliability (IR), 

convergent validity (CV), and discriminant validity of all 

items in the measurement scale.  
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Fig. 1. Reflective-Formative 2nd Order Hierarchical Model generated by PLS-SEM 

Internal Consistency Reliability: the reliability of the 

CSFs is tested using Cronbach’s Alpha (CA) and 

Composite Reliability (CR) where the CA value should be 

above 0.7 while the CR should exceed 0.7 (Hair et al., 

2014).  

Convergent Validity: The validity of the CSFs is tested 

using Outer Loading (OL) and Average Variance 

Extracted (AVE). The AVE value should exceed 0.5 

while the indicators with very low OL (below 0.40) 

should always be eliminated from the model (Hair et al., 

2014). Table 10 below shows the final result generated by 

Smart PLS. 
 

Table 10 

 Results for Reliability and Validity 

 
 

Discriminant Validity:  The last step in measurement 

model analysis was assessing the discriminant validity. 

The discriminant validity was conducted to examine 

whether one factor is distinct from another by comparing 

the value of the square root of Average Variance 

Extracted (AVE) of the factor with the square of the 

correlation estimate between other factors (Fornell and 

Larcker, 1981). For that, HTMT Ratio value was observed 

to check for any discriminant. Table 11 shows the result. 

 

Table 11 

Heterotrait-Monotrait Ratio (HTMT) from Smart PLS 

 
 

Based on these three data analysis results, the 

measurement model for second order reflective-formative 

model (internal consistency, convergent validity, and 

discriminant validity) fulfilled all required criteria. Thus, 

the measurement model of critical success factors is all 

reliable and valid which then proceed to structural model 

evaluation. 

4.3.2 Part B - structural model analysis 

Once done with Part A, a PLS-SEM structural model 

evaluation was used to examine the model’s predictive 

capabilities and relationship between the CSFs (Hair, 

2014). This evaluation includes collinearity test (VIF), 

path coefficient analysis, coefficient of determination 

(R
2
), effect size (f

2
), and predictive relevance (Q

2
) 

Collinearity Test: There are two types of VIF needed to 

assess namely outer VIF and inner VIF. The outer VIF is 

to determine the presence of collinearity among the items 

of every factor (Ringle et al., 2011) where the values for 

each of the item should be less than 5.0 and if VIF exceed 
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5.0, it indicates potential collinearity problem (Ringle et 

al., 2011). 
 

Table 12 

 Outer VIF 

 
 

 

Table 13 

 Inner VIF 

 
 

Path Coefficient: The assessment of the relevance and 

significance of the structural model was done by 

analyzing the path coefficient estimates and the 

hypothesized relationships among the CSFs. The path 

coefficients have standardized values between -1 and +1 

which values of +1 means strong positive relationships 

while -1 means strong negative relationships (Hair, 2014). 

Then, researcher have to determine the significance of 

those coefficients by analyzing both t values and p values 

for the structural path (Hair, 2014).  

 
Fig. 2. Bootstrapping Results for Formative 2nd Order Structural 

Model 

The bootstrapping results show that, there is a direct 

relationship between all CSFs. However, there are three 

factors that are not significant for the path coefficient. The 

highest path coefficient and significant value is the 

relationship between performance measurement and 

critical success factors where the path coefficient, β and T 

values are 0.291 and 4.132 respectively. On the other 

hand, the lowest path coefficient and significant value is 

the relationship between communication and critical 

success factors whereby the β and T values are 0.086 and 

1.060 respectively. Meaning, out of nine factors in the 

model path, only six of the paths are significance. 

Coefficient of determination: Researcher then has to 

assess the level of determinant coefficient (R
2
) to know 

how accurate the model predictivity. The R
2
 represents the 

exogenous latent variables’ combined effect on the 

endogenous latent variable (CSF). Several references 

explained the threshold value that has to meet to pass the 

R
2
 evaluation (Hair, 2014; Shiau et al., 2019). 

 

Table 14 

R2 result generated by Smart PLS. 

 
 

Effect Size: This value was used to find out whether there 

were any changes on the R
2
 value if a particular factor is 

removed from the model and produce substantive effects 

on the endogenous CSFs. For that, there are two methods 

to find the value of F
2
, one is by using the formula below, 

while the other is derived from Smart PLS: 
 

F
2
 = (R

2
 included - R

2
 excluded) / (1 –R

2
 included) 

 

As reference, the value of F
2
 0.02 to 0.15 indicates small 

effects, 0.15 to 0.35 as medium effects and values above 

0.35 indicates large effects. 
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Table 15 

 F2 result  

 
 

Predictive Relevance: The last procedure in evaluating 

the structural model is to measure the Stone-Geisser’s Q
2
 

value. This measure is an indicator of the model’s 

predictive power or predictive relevance in which the Q
2
 

value is obtained by using Blindfolding procedures 

equipped in Smart PLS for a specified omission distance 

of values between 5 to 10 (Geisser, 1975; Stone, 1974). In 

this evaluation, for Q
2
 > 0, it means that the model has 

good predictive relevance for certain construct while Q
2
 < 

0 represents lack of predictive relevance. The result is as 

shown in table 16 below:  
 

 

Table 16 

The blindfolding result for predictive relevance 

 
 

Thus, based on the results generated through Smart PLS 

for the Coefficient of Determination (R
2
), Effect Size (F

2
) 

And Predictive Relevance (Q
2
), the reference model of 

CSFs for improvement initiative fulfilled most of the 

requirements for the structural model analysis. Figure .3 

shows the finalized reference model which consists of 

nine critical success factors and 39 attributes. 
 

 

 
Fig. 3. Critical Success Factor Model for Improvement Initiative (IMI) 

5. Conclusion 

As a conclusion, this research proposes a model as a reference 

point of critical success factors by providing comprehensive list 

of critical success factors to facilitate decision-makers to make 

preparation and equipment when deciding to implement an IMI. 

The findings from this study provide a holistic view of key 

element by providing CSFs and its attributes derived from the 

rigorous literature searching. The comprehensive factors 

integrated into a comprehensive CSF model enables IMI 

practitioners and business managers to have additional detailed 

insights regarding CSFs shared by wide angle perspective of 

established researchers. This overcomes the perceived weakness 

or lack of the past models which only focus on the CSF for 

specific IMI, in which it can prone to one angle side of view.  

The researcher believe that the final model proposed in this 

study also encourages decision makers to take a wide view and 

consider all the key factors when started to deploy the respective 

improvement initiative. It provides the users with comprehensive 

CSFs within a structured and formalized evaluation process, 

assist users to structure and compile useful information needed, 

and reach a consensus decision with confidence.  
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