
Qualitative and Quantitative Research Review, Vol.3, Issue 2, 2018. 
ISSN No: 2462-1978 

eISSN No:: 2462-2117 

88 
 

THE RELATIONSHIP BETWEEN CUSTOMER SERVICE 

FACTORS AND CUSTOMER SERVICE SATISFACTION LEVEL: A 

STUDY IN A PRINTING COMPANY 

 

KENNY WONG SIEW MING 

LAI VING KAM  

Berjaya University College of Hospitality,                                                                              

Kuala Lumpur Malaysia                                                                    
 

ABSTRACT 

Customer services and the abilities to satisfy the competitive 

market profitably and matching changing customer expectation are 

the challenges that every marketer has to face. Customer service 

satisfaction (CSS)   is the best indicator of how likely a customer 

will make a repetitive purchase in the near future. The study 

examines how a half century old printing firm achieves its 

breakthrough in customer service satisfaction in attracting and 

retaining customer comfortably.  

Keywords: Customer Service Satisfaction; Performance; 

Scheduling; Technicality; and Pricing 

INTRODUCTION 

This is a study of a firm in printing industry that exhibits a set of 

characteristics that make the management of customer services, 

retention and acquisition more dynamic in a volatile economic 

condition. The focus is on customer-related features and styles to 

attract continual customer retention (Cachon & Swinney, 2010). In 

printing industry, the process by which individual receives, selects 

and interprets stimuli to form meaningful and coherent pictures of 

the technology and supplies market  have significantly alter the 

market trends (Hewer et al., 2013; Ting et al., 2014). The products 

combine quick response product introduction capacities with 

enhanced product design capabilities, to both design printing 

processes and services that capture the latest consumer trends and 
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exploit minimal product launching lead times to match supply with 

uncertain demand (Pedersen & Andersen, 2013).  

In an existing ‚race to the financial bottom line‛ and irreconcilable 

requirement  of increasing demand for cheap consumer  product 

with great variety have negative impacts on business  and 

environmental performance in the printing industries (Rahbek et 

al., 2013). Printers are pressured to come up with new processes 

and services quickly to meet the growing customer demand. 

Competition between manufacturers and marketers are growing 

intense. Customer satisfaction is best specified as a function of 

perceived product and service quality and ‚disconfirmation‛ — the 

extent to which perceived product and service quality fail to match 

pre-purchase expectations. Improving customer experience delivers 

real benefits to firms that successfully execute customer-centric 

strategies. Satisfied customers exhibit deeper loyalty, and create 

synergy that allows higher levels of business engagement. 

Customer Service Satisfaction (CSS) Level is a critical success factor 

for all industries. Empirical evidences point towards customer 

expectations do not directly affect satisfaction, as is often suggested 

in the satisfaction literature. Dynamic of business value creation, 

durable competitive advantage and delivering superior customer 

services has emerged as a prime mover in reshaping customer 

experience.  

RATIONALE OF THE STUDY 

Printing industry is one of the oldest, most marvellous and broad 

economic engines in human history (Mehrjoo & Pasek, 2014) 

embracing a wide variety of product ranging from packaging to 

non-packaging consumer products. The industry has been 

fundamentally and very radically evolving over the past century 

due to rapid technological enhancements, supplier integration, raw 

material consolidation, massive globalization and information 

technology. Challenges specific to this dynamic industry includes 

tremendous product variety (Mehrjoo & Pasek, 2014) and very 

short product life cycles (Soltani, 2012). At the same time, the prices 

of products are falling rapidly. There is downward pressure on the 
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price of products due to competition as well as greater information 

for customers to compare prices and products. Most products have 

short technology and product lifecycles which assert the capacities 

and capabilities of firms’ innovative effort, innovative productivity, 

cost and profitability (Aytac & Wu, 2013).  The industries continue 

to experience a lot of new product introduction with smaller 

volume, firms offer many different variants of the same product, 

and market shares change rapidly thus forcing significant and 

sharp price fall. This research is on ‚The relationship between 

customer service factors and customer service satisfaction level. In 

a world of increasingly global competition, the printing industries 

need a new perspective and new tools—an approach to 

competitiveness that grows directly out of an analysis of 

internationally successful industries, without regard for traditional 

ideology or current intellectual fashion (Porter,  1990). On top of 

this, there has been a growth of a stratum of low-cost producers of 

substitute and derivative products which encroach aggressively 

into the markets of the original products. It is to understand after 

half a century in printing business what makes the incumbent  

keeps its customers’ business support although most of the 

management and purchasing people have changed over the years. 

80% of the customers are still loyal to the incumbent.  

PROBLEM STATEMENT 

Printing industry is to be studied in two groups: packaging and 

non-packaging products industries where they face constant price 

pressure require to create new capabilities adapting to changing 

technologies on a quicker pace require a complex set of 

management processes and techniques to execute these goals. This 

study endeavours to appreciate the different management 

processes that can meet both the industry needs i.e the relentless 

creation of new products in short life cycles with continuous cost 

and price reductions as the critical influencing factors in satisfying 

customers. Managing CSS effectively is one of the major problems 

and challenges that companies face. The management of CSS is the 

problem that this study will investigate. The printing industry 

https://hbr.org/search?term=michael+e.+porter
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while managing clients face challenge to frequently introduce new 

materials at cheaper price. Will Customer Service Satisfaction (CSS) 

be able to come in and address these twin substantial trends that 

have been transferred to the printing industry? Will CSS acts as an 

enhanced set of management technique to solve this sustainability 

challenge? To answer the above curiosity, an empirical study will 

be conducted on the clients which are packaging and non-

packaging products buyers. It is anticipated that the findings will 

prove the crucial role of CSS in meeting the challenge of rapid and 

frequent introduction of new products and the pressure for cheaper 

alternatives products.  

The problem statement is: ‚In intense competition with rapid price 

falls, shorter technology and product lifecycle, incumbent printing 

company has to ensure the products and services levels are 

consistent with the market demand.  Is meeting and surpassed 

customers service satisfaction achievable and sustainable? ‚  

This project studies the CSS as a whole, its components 

individually and then their critical elements coalesces the outcomes 

to observe whether there are correlations and interactions that 

cumulate to working CSS system. Fig. 1 illustrates the CSS 

architecture components are PER (Performance); SCH (Scheduling); 

TEC (Technicality); and PRI (Pricing) 

Fig  1 CSS  core Architecture  and component 

Customer Service 
Satisfaction 
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Project Research Objectives and Questions 

The study scrutinizes the complicated and vibrant organization 

including debates on the prerequisites to progress from unexplored 

spontaneous and reactionary actions to a practical and scalable 

deliberate constant re-examine and advance the business practices 

and environment. This leads the project to determine how firms 

should take major control in designing and gaining better business 

and marketing principles to secure the desired CSS instead of being 

led by the compelling market forces. The study will not create 

remote trivial facts. It is also not daunting to devise and increase 

new conceptual models and theories to fill the gap that current 

business management processes failed to address the CSS 

adequately. 

Research Objectives 

The objectives of the project study are as follows: 

General Objectives  

RO1.   Examine the execution and application of a set of core 

dynamics about CSS system and practices which embrace the 

constant improvement and design of PER, SCH, TEC and PER in 

harmonizing the attainment of CSS with a view to formulate the 

sustainable market practices and management. 

RO2:   Appraise the association between CSS and PER, SCH, TEC 

and PER to consider and guide the firm in its CSS efforts.  

Specific Objectives  

RO.3:   To identify the strengths of CSS core factors in CSS 

prediction. 

RO.4: To investigate the role of PER, SCH, TEC and PER as Core 

Factors design in sustaining CSS 

RO.5:   To evaluate the CSS core factors i.e. PER, SCH, TEC and 
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PERas a stand-alone and isolated CSS predictor.  

Research Questions 

The main research questions for CSS project are as follows: 

RQ .1 Is Customer service satisfaction (CSS) the consequence of 

arrangement of core factors working in synchronization that is 

Performance (PER), Scheduling (SCH), Technicality (TEC) and 

Pricing (PRI). 

RQ. 2 Is Customer service satisfaction (CSS) practices and 

applications received the same attention and concentration from 

the Packaging and Non Packaging group? 

RQ. 3   Is Performance (PER) a statistical significant CSS predictor?  

RQ. 4   Is Scheduling (SCH) a statistical significant CSS predictor?  

RQ. 5   Is Technicality (TEC) a statistical significant CSS predictor?  

RQ. 6   Is Pricing (PER) a statistical significant CSS predictor?  

Project Research Hypotheses 

The exploration into logic of printing industries suggests the 

following research hypothesis: 

 

‚Customer Service Satisfaction (CSS) is the result of four strong 

components, i.e. Performance (PER), Scheduling (SCH), 

Technicality (TEC) and Pricing (PRI).‛ 

In order to test the research hypothesis a moderated regression 

analysis was carried out.  

The general forms of the moderated regression models for this 

study are: 

Y =β0+β1X1+β2X2+β3X3+β4X4+ε. 
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Where 

Y= CSS (Customer Service Satisfaction) 

X1=PER (Performance); X2=SCH (Scheduling); X3=TEC (Technicality);                             

X4=PRI (Pricing) 

β = Regression coefficient 

ε = Random error term / residual 

CSS=0+1PER+2SCH+3TEC+4PRI+. 

The regression analysis equation illustrated above is the 

mathematical formula applied to the four (4) explanatory 

independent variables (Xs) to best predict the dependent variable 

(Y) which is the CSS.  Each independent variable which is the 

component of CSS architecture is associated with a regression 

coefficient (β) describing the strength and the size of X variable’s 

relationship to the Y dependent variable. The regression equation 

above illustrates CSS is the dependent variable where PER, SCH, 

TEC and PRI the X independent variables. The regression 

coefficient  describing the size of effect the independent variables 

are having on the dependent variable Y. ε represent the random 

error term / residual which is the unexplainable portion of the 

dependent variable CSS. The regression analysis is to produce an 

equation that will predict a dependent variable. In terms of 

equation for this CSS study adopts 

Statistical Hypotheses 

Table 1 illustrates the statistical hypotheses of Customer Service 

Satisfaction which follows the research questions and structure. 

CSS statistical hypothesis is to evaluate must firm actively engage 

into customer service satisfaction process and practice to be of any 

statistical significance in delivering sustainable CSS using Likert 4-

point scale to score the activity level.  The hypothesis is also applies 

to each CSS architecture component namely PER, SCH, TEC, and 
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PRI to assess the required level of active practice to support the 

attainment of CSS.  

Architecture

Component

Hypothesis 

Equation

Hypothesis Statement 

CSS H0: ≤2.00 Customer Service Satisfaction (CSS) is the result of 

four strong components, i.e. Performance, 

Scheduling, Technicality and Pricing with 2 points 

score or below in likert 4 point scale 
H1: >2.00 

PER H0: ≤2.00 PER is  CSS predictor  scoring 2 points or below in Likert 4-

point scale in the level of management practice H1: >2.00 

SCH H0: ≤2.00 SCH is  CSS predictor scoring 2 points or below in Likert 4-

point scale in the level of management practice 

H1: >2.00 

TEC H0: ≤2.00 TEC is  CSS predictor scoring 2 points or below  in Likert 4-

point scale in the level of management practice 

H1: >2.00 

PRI H0: ≤2.00 PRI is  CSS predictor  scoring 2 points or below in Likert 4-

point scale in the level of management practice 

H1: >2.00 

Table 1 CSS Statistical Hypothesis 

 

Statistical hypothesis testing allows this research to perform 

inferences about printing industries parameters using data 

collected from survey questionnaires.  A null hypothesis H0 and an 

alternative hypothesis H1 on population parameters are created 

from the statistics analysed to determine accept or reject the null 

hypothesis using statistical tests.  The decision rules are set prior to 

the statistical test. The hypothesis testing is always about 

population parameters making a decision, on the basis of sample 

data, on whether to reject or accept the conception that statistical 

significance CSS can be sustained by simple participation 

regardless of the CSS system and process competencies. Null 

hypothesis is a statement on population parameters will always use 

the operator ‚equality‛.  Will also define an alternative hypothesis, 

denoted by H1, which will be this study’s conclusion if the 

experimental test indicates that H0 is false. 
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LITERATURE REVIEW 

A literature review on CSS aims at surveying other scholarly 

articles, research papers and journals relevant to customer service 

satisfaction, in a printing environment, studying the description, 

summary and critical evaluation to offer an overview of similar 

significant literature published on CSS. Although printing is an 

industry that goes back to early 1800, to our limited knowledge, 

there were not many existing literature review found on printing 

companies link to CSS level with relationship with customer 

service factors.  The purpose is to gather literature review on CSS to 

prepare this study to the best of knowledge to benefit future 

scholars. 

It is a necessity to have a serious review on the available relevant 

literature to find out what levels of CSS practices and what 

customers are looking for to be loyal buyers in the ocean of 

available printing suppliers.  This research may not be novel but 

have to be more elaborate with appropriate breadth and depth in 

order to be more responsive and yet pre planed in the marketing 

and service strategies. Key areas of concerns in the literature search 

and review are on customer service satisfaction (CSS) practices and 

working principles and the architecture components which are 

agile and forward looking.  

Cachon & Swinney (2010) illustrate that the modern time printing 

industry is influenced and led by new customers that are more 

robust, demanding and very receptive and reactive in service such 

that one has to design a research framework that can capture the 

interplay of forces shaping the CSS management framework. Many 

factors and core strategy are involved when it comes to customer 

service satisfaction experience leve 

Literature Review Structure 

Many factors and core strategy are involved when it comes to 

customer service satisfaction experience level. Different individuals 

and operations hold different factors as important to CSS and may 
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change over the course of time. Experience learning plays a major 

role in customer satisfaction level. The literature search structure 

follows four important CSS core components in Figure 2 being 

Performance, Scheduling, Technicality and Pricing 

Figure 2 : CSS Literature Search Structure

Literature Review on Customer Service Satisfaction (Dependent 

Variable)   

Whichever CCS works best for a company may not be the same to 

another.  According to Agbor (2011), Customer satisfaction has 

been a subject of great interest to organizations and researchers 

alike. The principal objective of organizations is to maximize profits 

and to minimize cost. Profit maximization can be achieved through 

increase in sales with lesser costs. One of the factors that can help to 

increase sales is customer satisfaction, because satisfaction leads to 

customer loyalty (Wilson et al., 2008, p. 79), recommendation and 

repeat purchase. Different individuals and operations hold 

different factors as important to CSS and may change over the 

course of time. Experience learning plays a major role in customer 

satisfaction level. The literature search structure follows four 

important CSS core components in Figure 1 being Performance, 

Scheduling, Technicality and Pricing. 
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Literature Review on Performance (Independent Variable 1) 

Carpini, Parker & Griffin (2017) lament there is a mass of research 

on performance but it is embodied in a variety of disconnected 

literatures each using their own set of constructs and theoretical 

lenses.  Performance is best rated in incumbent’s firm as the ability 

to solve problem, helpfulness, better than competitors, product 

quality and risk management meet expectation. Customers view 

helpfulness as something that cannot be seen but felt in their hearts.  

Product quality (Bresnahan, 2010) is the life-support of quality 

control, since it ensures that customers can buy high quality 

products or services with long-lasting reliability. Product quality 

concepts ensure that processes for assuring safe products exist. The 

reason is product quality produces uniform output of products. 

Cruz (2015), conducted a quantitative study to examine the 

relationship between product quality and customer satisfaction 

using product cost and product safety as mediators. The study 

found that product quality must be related to customer satisfaction. 

Product quality reduce mistakes and reworks, as well as reducing 

waste of manpower, machine-time, and materials, and thus 

increase output with less effort (Eckert & Hughes, 2010). According 

to Cheng, Yip & Yeung (2012), risk management is the process 

whereby decisions are made to accept a known or assessed risk or 

the implementation of action to reduce the consequences or the 

probability of occurrence of an adverse event. Customers rely on a 

prompt delivery supply of their packaging materials for them to 

produce and pack their products.  

Literature Review on Scheduling (Independent Variable 2) 

Scheduling is about the ability to deliver promptly, response time 

for quotation, artwork changes and production. In relation to time, 

this is important as most customers have deadline and commitment 

dates to fulfill. According to Tarrant, Angell and Baker (2014), 

Service quality literature speaks of responsiveness as part of a high-

quality service. Responsiveness is closely linked with good 

customer service – providing for customer needs in a quick, 

efficient and polite manner.  
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 Literature Review on Technicality (Independent Variable 3) 

R&D competence is a dynamic capability due to its ability to alter 

resource configuration of the firm (Eisenhardt & Martin 2000 ). This 

competence is one of the mechanisms that enable a firm to create, 

integrate, recombine and shed resources. Firms identify new 

technologies, integrate new knowledge with existing ones, and 

recombine its knowledge base for a new product, service or 

operation process design (Fleming 2001). Such knowledge 

integration and recombination can be within, outside or across 

organizational boundaries. Different choices of knowledge used in 

integration and recombination can lead to different technological 

capabilities and consequently, different performance outcomes 

(Nerkar  & Paruchuri, 2005).Technical  & R&D capabilities are one 

of incumbent’s greatest assets as developments and technical 

expertise are available upon call. However recent years have shown 

that product packaging design on boxes and labels have shifted to 

customers having their own R&D department or outsourced 

agencies.  

Literature Review on Pricing (Independent Variable 4) 

Arriving at the right and correct pricing using cost based pricing 

can be an important exercise. However as a strategic tool, prices 

can reflect the value customer perceives rather than cost ensued to 

produce the good or service (Anderson & Narus, 2004). The 

printing industry is more complicated when it comes to pricing as 

many factors are involved. Machine age and type used by different 

printers are conclude to different pricing as top knotch German 

machines like Heidelberg and KBA would cost very much higher 

than a Japan manufactured press. Likewise whether the press was 

purchased brand new or second hand also play a vital part in 

costing as both differ in values substantially even if same 

manufacturing brand. Paper supplies also are advantageous to 

whoever can find a lower cost paper at reasonable quality. Paper is 

about 60-70% of printing price and these makes it more vulnerable. 
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The Conceptual Model for CSS Study 

There are needs to develop conceptual model in order to connect 

and give due deliberation to the studied industry and managerial 

knowledge. Fig 4 illustrates the conceptual model for the research 

study. Robinson (2011) elaborates that the study of sustainable CSS 

in printing industry faces two critical bottlenecks:  

a. Lack of relevant collated data: a large amount of the 

essential data had not previously been gathered, compiled 

and interpreted in applicable manner for CSS study. 

b. Lack of resources both time and finance: printing industry 

require swift solution within short window with very 

limited time and resource to allocate to the work given the 

frequency of parallel activities in which the business were 

engaged.  

 

The CSS conceptual model is intended to concentrate on the 

particular concerns in customer retention and acquisition 

optimization.  This supports in expound what is acknowledge and 

not yet known about the CSS practice and system problems as the 

printing industry is going through constant transformation. This 

goes beyond simple cause and effect to explore linkages and 

feedbacks in complex and diverse CSS systems and processes 

which involve both suppliers and buyers working in 

synchronization.  Conceptual modelling is not a pure science, but 

piece of art form which may be learnt and potentially further 

develop. However the capacity and discipline in follow through 

will support the realization of the goals. 

Customer service satisfaction (CSS) domain study has to centre on 

significant issues in keeping away reactionary ad hoc programmes 

and designs simple straight forward research model that would 

give at least an indication upon which the research could base 

holistically. The concept model designed was outlined in Figure 3 

which is the abstraction of a simulation model from the part of the 

real world it is representing ‘the real system’ (Robinson, 2011). The 
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real world system desires considerable enrichment and not 

presently exists. Abstractions involve the requirements for 

simplification of the real system and for assumptions about what is 

not identified about the real CSS process and system. In other 

words, all simulation models are simplifications of the real world.  

Fig.3. CSS Theoretical framework and Conceptual Model

Research Methodology 

The significant level of practices of CSS management system and 

process is investigated and the challenges are as follow:      

1. give explanation for the relevance of Quantitative research 

approaches to explore their strengths and limitations in 

delivery research outcomes.    
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2. make available a concise elucidation of research approaches 

used.  

Understanding customer satisfaction level and the relationship it 

has with the four (4) core factors that contributed to a firm’s long 

term customer support is crucial to move forward and to adapt 

these core factors to new customers and new markets.  The 

selection of research methodology is based on the challenges and 

business issues, nature of research problems as well as researcher’s 

project goals and particularly intended survey questionnaires. It 

also depicts how research methods can add to the gaining of new 

knowledge and the bafflement in looking for generalization of 

phenomena under explorations. The preferred research methods 

are more for interpretive and exploratory purposes adopting 

empirical phenomenology and grounded theory approaches to find 

out the CSS applications problems and insights that have not been 

visibly defined rather than just the descriptive and conclusive 

summation in finding solutions to the various problems faced by 

the printing industries.  

The study make use of multiple types of survey research 

approaches which are exploratory, descriptive, explanatory, causal 

and predictive that helped create better insights and better quality 

data. Descriptive studies are used to describe various aspects of the 

phenomenon contain the elements of quantitative methods attempt 

to determine, describe or identify what kinds or varieties do the 

phenomenon appear in. Prediction research is applied as the study 

aims to predict the hypotheses which are outcomes based on 

patterns within a set of statistics tested statistically without 

preconceived theoretical constructs to predict future outcome. This 

provides insights into the CSS causality. The conclusive research 

uses statistical tests to determine the cause and effect relationships 

of the CSS critical core factor or strategies. 

Research Approach: Quantitative method 

To find an in-depth study of underlying reason and motivations for 

CSS study, Quantitative research approach applies to allow 
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analyzing data using interpretative explanations into insights of the 

CSS problem settings.  In addition quantitative research is used to 

quantify the CSS problems by way of generating numerical data or 

data that can be transformed into useable statistics.  Consider its 

major purpose is the quantification of data allows generalizations 

of results from a sample to an entire population of Malaysian 

printing industries. It is used to quantify attitudes, opinions, 

behaviours, and other defined variables and generalize results from 

the sample population. The sole approach to data is statistical. 

Findings are usually descriptive in nature although conclusive only 

within the numerical framework. Data reduced to numerical scores. 

Quantitative research seeks out explanatory laws whereas 

qualitative research aims more at in-depth description. 

To describe the quantitative methods is to explain the purpose of 

the research that this CSS study is deploying: 

 Exploratory – looking at a situation about which little is 

known about CSS sustainability through quantitative data 

collection and analysis which is best suited as the beginning 

of total research plan.  

• Descriptive – examining what happens in specific CSS 

situations by primarily quantitative methods. 

• Explanatory – looks at whether there is a relationship 

between CSS cause and effect utilizing quantitative – uses 

inferential or nonparametric statistics. 

• Prediction research is applied as the study aims to predict 

the hypotheses which are outcomes based on patterns within 

a set of variables tested statistically without preconceived 

theoretical constructs to predict future outcome.  

Abductive Research Approach 

Starting with agenda, this research uses the current theory and 

knowledge to process the empirical study of CSS. Theory outline is 

given with proposed suggestion and application run. All this is 

http://www.snapsurveys.com/techadvqualquant.shtml
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done concurrently with data collection. Once data is analyzed and 

result is not affective, the process starts back again until there is an 

effective result leading to new understanding of CSS.  

The literature states that inductive research is a theory 

development process (Kovács&Spens, 2005). Quantitative 

deductive research will also be used to test the theory, commencing 

with an established theory or generalization to see if the theory 

applies (Hyde, 2000). The reason for picking the abductive research 

approach (fig. 4) is that it is a rule-governed and replicable 

production of new and valid knowledge. It is a knowledge-

extending means of inferring that stresses both the logical and also 

innovative character of the research. In abductive research, the 

premises do not guarantee the CSS research conclusion but one can 

understand it as "inference to the best explanation‛.. 

 

Figure 4. Abductive Research Process 
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Population and sample Size 

Simplicity of this research is the data base concentrate only on 

existing customers of incumbent. In total there are 25 customers 

that make up of 11 companies in Packaging Customer Group 

(includes soap, shampoo, food and beverage companies) and 14 

companies in Non Packaging Customer Group (includes corporate 

brochures, product leaflets, hanging banners, standees, gift boxes). 

Each group sent out 500 questionnaires, of which 229 responses 

were identified in PCG and 200 responses in NPCG. This totals to 

429 responses received for this research as illustrates in Fig.5. 

Fig. 5 ABC Customers  - Packaging and Non Packaging

429 responses 

 

3.2.1.1 Sample Size of CSS Study 

As quantitative method is used in this CSS research, primary data 

have to be collected from customers according to standards that 

reflect ABC integrity in an honest and fair manner as illustrated in 

table 2. 
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Tabl2 2 Survey Respondents : Socio Demographic Attributes 
Particulars Description # of Respondents Frequency %

Gender Male 190 44

Female 239 56

Age What is your age?

18-30 years old 37 9

31-40 years old 83 19

41-50 years old 129 30

51-60 years old 162 38

Above 60 years old 18 4

Department What is your position in the Company?

Management 86 20

Purchasing 130 30

Marketing 92 22

Production 121 28

Sales Turnover What is your Company Annual Turnover?

Below MYR1,000,000 0 Nil

MYR1,000,000 to MYR2,500,000 0 Nil

Above MYR2,500,000 to MYR5,000,000 3 12

Above MYR5,000,000 to MYR10,000,000 2 8

Above 10,000,000 to MYR20,000,000 3 12

Above 20,000,000 to MYR30,000,000 4 16

Above 30,000,000 to MYR50,000,000 5 20

Above MYR50,000,000 8 32

Industry Which industry are you in?

F&B 12 48

Entertainment 2 8

Telecommunications 3 12

Toiletries 2 8

Others 6 24

Due to the distances and costs concern, only selective local and 

regional audiences which have significant impact for ABC in terms 

of sales revenue, market positioning and multi-national companies 

are being targeted for the data collection. For cross border 

customers in Thailand and Singapore, this research did not include 

as culture and business practice may differ there. The sample size is 

an important feature of CSS empirical study in which the goal is to 

gather information about a common population from a sample to 

the best of knowledge of ABC. The sample size used in this study is 

determined based on the representation of customers in the Klang 

valley. Base on exhaustive requirement in this study, only a total of 

25firms were selected in the data collection survey and divided into 

two groups. The sample size may be the fundamental issue to 

effectively analyze and test the data. As per several literatures 

search, the minimum ratio of valid cases to explanatory 
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independent variables for multiple regressions is 5 independent 

variables to 1 dependent variable. Simple rule for sample size is 

larger the size the better accuracy. But the field's rule of thumb is 

15- 20 cases per predictor. Beaujean (2014) elaborates that while 

there are formulae to estimate sample sizes, their assumptions are 

often not met in the collected data. A more realistic approach to 

sample size determination requires more information such as the 

model of interest, strength of the relations among the variables, and 

any data quirks e.g., missing data, variable distributions, variable 

reliability. ABC long term relationship with their customers place 

them in a better advantage to get a more accurate sample size and 

many of their customer  employees have a better understanding 

and relationship workflow. 

Research Instrument   

There are 28 survey questions that CSS study has elaborated in the 

research instruments used as follow:-   

CSS Architecture Number of Critical Elements Number of 

Component Questions Questions

CSS: Customer 11 CSS1 Rate overall Customer Service Satisfaction 1

Service Satisfaction CSS2 Level of importance of CCS to  Pricing 1

CSS3 Level of importance of CCS to Quality 1

CSS4 Level of importance of CCS to Delivery Commitment 1

CSS5 Level of importance of CCS to Technical Capability 1

CSS6 Level of importance of CCS to R&D Capability 1

CSS7 Level of importance of CCS to Term Of Payment 1

CSS8 Level of importance of CCS to Helpfulness 1

CSS9 Level of importance of CCS to Competitors Performance 1

CSS10 Level of importance of CCS to Response Time 1

CSS11 Level of importance of CCS to Risk Management 1

PER: Performance 5 PER1 Ability to solve customer problem 1

PER2 Helpfulness to customer 1

PER3 Perform better to competitors 1

PER4 Product meet quality expectations 1

PER5 Risk Management meet expectations 1

SCH:SCHEDULING 4 SCH1 Prompt delivery 1

SCH2 Production response time 1

SCH3 Quotation response time 1

SCH4 Artwork response time 1

TEC: TECNICALITY 4 TEC1 R&D capability rating 1

TEC2 Technical capability rating 1

TEC3 Zero defect orders 1

TEC4 Color consistency 1

PRI: PRICING 4 PRI1 Competitive pricing 1

PRI2 Substitution program 1

PRI3 Terms of Payment 1

PRI4 Price discount on early settlement 1

Ref: Researcher's Own Analysis Table 3  Research Questionnaires Summary 
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Survey questionnaire   

Collection of primary data is the main aims for this questionnaire. 

The questionnaires were distributed in person with a team of 

dedicated and well trained colleagues. For Packaging Customer 

Group (PCG), total ten companies were given 20 questionnaires 

each. Only one company was given 29 questionnaires due to their 

large size set up and manufacturing set up at two different 

locations.  

For Non Packaging Customer Group (NPCG), total fourteen 

companies were given 20 questionnaires each. Thorough 

explanation on each question was done for both groups. 

Application of Likert 4-Point Scale  

In this CSS study, the difficulty of measuring attitudes, behavioral 

character, and personality traits lies in the procedure for 

transferring these qualities into a quantitative measure for data 

analysis purposes (Boone & Boone, 2012). Likert 4-point scale was 

used to categorize and measure the character and traits of each 

response. By using Likert scaling, will be adapting a bipolar scaling 

method, measuring respondent’s positive or negative view to the 

statement. Likert scale is the choice because it is delightfully simple 

way of gauging specific opinions on CSS, but it also lends itself 

very easily to the construction of multiple item measures, which 

can measure broader attitudes and values (Johns, 2010). Likert 

scales allow the CSS research to cover individual questions with 

various facets of what are often incomprehensible and 

multidimensional attitudes and /or values. 

Data Collection 

The incumbent firm has obtained ISO12647-2 standard since 2011 

and has been using questionnaires methodology as per 

requirements of these standards to collect data in measuring 

Customer Satisfaction. The research questionnaire is designed 

differently compares to previous not only in content but the sample 
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size is larger. Survey questionnaire is the key process in data 

collection for eventful analyses while there were many others who 

participated in various research and data collection activities. This 

group of targeted respondents typically represents the apex level 

and first echelon management staffs which have major control in 

executing and implementing the business and CSS strategies and 

policies.  

The observation and conversation methods were used on a wider 

group of key employee to reaffirm and further support what have 

been discovered in the interviews and surveys. The research 

questionnaires that answered on the basis of qualitative 

information are rank and score by using Likert psychometric 4-

point scale. This entails the data collected are to be put in the form 

of ranks and score driven by the need to fulfil the research 

objectives.  

Quantitative Data Analysis 

Quantitative analytical approach allows the reporting of summary 

results in numerical terms to be given with a specified degree of 

confidence. In this study the level is set at 90% confidence level as 

the study is not too complex but requires very different 

approaches. The use of quantitative procedures in analyzing 

qualitative information can also lend greater credibility to the 

research findings by providing the means to quantify the degree of 

confidence in the research results. The project information was 

collected in a structured and methodical manner.  Quantitative 

analysis approach is predominantly useful when the qualitative 

information has been collected in structured and methodical way. 

The data structure takes part in explanation role in conducting the 

correct data analysis with qualitative data through quantitative 

method. The procedure is very much facilitated by relevant 

attention prearranged to the data structure at the time of data 

collection as illustrated in survey questionnaires.  

Quantitative data analysis approach is to be specifically applied to 

these qualitative data to provide finalization and conclusions that 

https://en.wikipedia.org/wiki/Psychometrics
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are appropriate to the survey responses to allow generalization of 

results from the data analysis to be meaningful. Quantitative data 

analysis approach is considerably appropriate as qualitative 

information from the survey questionnaires collected are in 

structured way (Abeyasekera & Lawson, 2000). Quantitative 

method of data analysis is of great value to the researcher who is 

attempting to draw meaningful results from a body of qualitative 

data in CSS study. The complex nature of inter-relationships 

between CSS core factors and strategies and critical elements 

requires some degree of quantification of the data and a subsequent 

analysis by quantitative method.  

Assumptions & Conditions of Multiple Regression Analysis in 

CSS Prediction 

Multiple Regression Analysis is the instrument of choice that 

several independent variables explicitly PER, SCH, TEC and PRI 

interact to predict the significance of CSS as dependent variable. 

The assumption is that the simple independent variables are not 

highly correlated with each other. The research design and data 

collection methods were organized in the light that linear 

regression equations have to meet basic multiple linear regression 

analyses assumptions. That is independent variables should not 

correlate with each other. The regression statistical test measures 

the degree to which each of the independent core factors 

contributes to the statistical significant CSS criticality.  The () 

alpha convention of 90% confidence level is to be applied 

throughout. Research approach applied is also less structured. 

Some degree of correlation always exists among independent 

variables. If these correlations approach to Unity (1), it reflects 

multicollinearity and has to be dealt in a different manner. As long 

as pattern of multicollinearity continues for those observations 

where forecasts are desired then multicollinearity is considered not 

a particularly problem and will be explained. The predictions will 

still be accurately verified by the coefficient of multiple 

determinations R2 or adjusted R2 quantifies how well the model 

predicts the CSS values. The above researchers have further 
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observed that standard multiple linear regression can only 

accurately estimate the relationship between dependent and 

independent variables if the relationships are linear in nature. 

Simple correlation coefficient r supported by coefficient of 

determination r² is used to determine the strengths of the 

relationship between PER, SCH, TEC and PRI, with CSS.  Pedhazur 

(1997) notes "knowledge and understanding of the situations when 

violations of assumptions in regression analyses lead to serious 

biases, and when they are of little consequence, are essential to 

meaningful data analysis".   

Stress that the fundamental rationale of the multiple linear 

regression analyses is to test the project hypothesis and measure 

the extent that the changes in one or more CSS core factor or 

strategy jointly affect the changes in another. R(Correlation 

coefficient) supported by R² (coefficient of determination)is used to 

establish the strengths of the relationship between PER, SCH, TEC 

and PRI with CSS.  R (correlation coefficient) puts in the picture 

how strong the linear relationship among the independent 

variables and dependent predicted outcome. It measures only the 

degree of linear association between variables. The research can 

only reach conclusions about cause and effect relationship based on 

the judgment derived from the research survey study. The resultant 

coefficient of the determination (R2) is to ascertain the strength of 

relationship between CSS as dependent variable and the core 

factors of the CSS core strategy as the independent variables- the 

predictors. They can only recommend how or to what extent 

variables are associated with each other. Most statistical results 

interpretation will be based on the ANOVA outcomes in 

supporting the research study. The regression analysis is to test the 

hypotheses, thus will not be overused or too preoccupied with it.  

Literature review also indicates that there is no absolute standard 

of what is ‘good’ value. A regression model that fitted to the 

stationarized time series data (Nason, 2006) might have an R2 of 

less than 20% and still be consider sufficiently convincing. The p-

value from the statistical significance testing will ascertain the 

probability of CSS sustainability.  Reiterate this is to be adopted 

http://www.statisticshowto.com/how-to-compute-pearsons-correlation-coefficients/
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Significance_testing
http://en.wikipedia.org/wiki/Probability
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throughout the entire project study in statistical testing and 

confirmation.  

The Adoption of Parametric Tests 

The main assumption for parametric tests is that the data is 

normally distributed in which the CSS statistics are tested to be 

normal. Parametric tests are preferred because non-parametric tests 

tend to be less sensitive at detecting differences between samples or 

an effect of the independent variable on the dependent variable. 

Thus the power efficiency of the nonparametric test is lower than 

its parametric counterpart. This means that to detect any given 

effect at a specified significance level, a larger sample size is 

required for the non-parametric test than the parametric test 

(Robson, 1994).  

Table 4    Descriptive Statistics for CSS data collection

 

In this CSS project research, a sample statistic is obtained to 
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estimate the population parameter. This estimation process 

involves a sample, a sampling distribution, and a population thus 

certain parametric assumptions are required to ensure all 

components are compatible with each other. In a repeated measure 

design, it is assumed that the data structure conforms to the 

compound symmetry. Parametric tests are significance tests which 

presuppose certain data distribution which in general the normal 

distribution, assume an interval level of measurements and expect 

homogeneity of variances when two or more samples are being 

compared.  

Table 4 presents the support that the statistics is normally 

distributed to qualify for parametric test. Statistical methods and 

tests for data distribution normality, and a rule of thumb that says a 

variable is reasonably close to normal if its skewness and kurtosis 

have values between –3.0 and +3.0 (Gravetter&Wallnau, 2014). The 

Packaging group with -1.511 reflects the negative skewness and 

Non Packaging group with -1.158h, a negative skewness suggest 

that the data was normal distribution and continuous. This is 

further supported by kurtosis of 2.808 in Packaging group and 

2.196 for Non Packaging group pointed towards a relatively peaked 

distribution. Both skewness and kurtosis reflected the formulae and 

calculations used in CSS analyses simply revealed they were 

normally distributed (Ho & Yu, 2014) and not assumption of 

normality. Even though the sample sizes are not smaller than the 

threshold limit values, the skewness and kurtosis tests confirmed 

that the data was normally distributed, thus the applicability in 

using the parametric test approach (Scibilia, 2013).  However when 

the printing industry respondents were appraised as one unit, the 

kurtosis is 6.327 and the skewneseis -2.151.  Hair et al. (2010) and 

Bryne (2010) argued that data is considered to be normal if Kurtosis 

is between ‐7 to +7.  This study summarize that the statistics in thus 

study are normal distributed.  

One of the key benefits of parametric tests adopted is that it can 

draw more conclusions that strengthen the argument. Parametric 

data has an underlying normal distribution which allows for more 
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conclusions to be drawn as the shape can be mathematically 

described. The skewness and kurtosis outcomes supported the 

parametric test applications. Parametric tests are based on 

assumptions about the distribution of the underlying population 

from which the sample was taken. The most common parametric 

assumption is that data are approximately normally distributed. 

CSS Research Reliability and Validity Tests 

Cronbach’s Alpha N of Items

.814 5

Scale Mean if 

Item Deleted

Scale Variance 

if Item Deleted

Corrected Item 

Total 

Correlation

Cronbach’s 

Alpha if Item 

Deleted

CSS 14.450 .959 .785 .721

PER 14.670 .921 .737 .733

SCH 14.359 1.084 .627 .772

TEC 14.412 1.051 .536 .800

PRI 14.710 1.262 .357 .840

Reliability Statistics

Item :  Total Statistics

Table 5 Cronbach’s Alpha- CSS Study

 

Data reliability and validity in research is a necessity. Most 

behavioural research takes place within this paradigm, 

measurement instruments must be valid and reliable (Drost, 2011). 

This CSS study challenges to create reliable and valid tests, and 

questionnaires enhance the accuracy of assessment and 

evaluations. Reliability and Validity are two essential elements in 

the evaluation of CSS measurement instrument in this study. 

Reliability refers to the repeatability of CSS sustainability research 

findings in actual fact concerned with ensuring the method of data 

gathering leads to consistent results.  Table 5 illustrates that CSS 

study with Cronbach Alpha 0.814 is reliable. Reliability is an 

indispensable precondition for validity. Table 6 illustrates the detail 

reliability of both Packaging and Non Packaging groups. The 

Cronbach’s coefficient alpha () of Packaging group is .844 all CSS 

core strategy possessed the right quality level of reliability. As for 
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the Non-Packaging group the test result is .506. Clark & Watson 

(1995) assert that .506 Cronbach’s alpha is still a quality and good 

reliability, given the facts that the CSS study adopted the alpha 

convention of 90% confidence level. Even if the study uses a more 

stringent standard as persist by many statisticians, it remains a 

marginal reliability. Therefore, the study attested the research and 

data are reliability confirmed by Cronbach’s alpha.  

Packaging Customer Group Non PackagingCustomer Group

CSS PER SCH TEC PRI CSS PER SCH TEC PRI

Scale Mean if 

Deleted

14.265 14.415 14.123 14.151 14.463 14.644 14.937 14.605 14.683 14.968

Scale Variance if 

Item Deleted

1.590 1.483 1.807 1.566 2.131 .231 .199 .216 .374 .231

Corrected Item –

Total Correlation

.803 .830 .654 .669 .331 .608 .359 .445 -.264 .381

Cronbach’s Alpha if 

Item Deleted

.770 .759 .814 .811 .883 .281 .391 .330 .699 .381

Packaging Non Packaging

Reliability Statistics Reliability Statistics

Cronbach’s

Alpha

N of Items Cronbach’s

Alpha

N of Items

.844 5 .506 5

Item – Total Statistics

Table 6  Cronbach’s Alpha – Packaging and Non Packaging

Table 7 illustrates the validity test using Person Correlation 

Analysis which confirmed all items were valid as correlation 

significant (2- tailed) was less than 0.01. In assessing CSS’s validity 

the question of does the measure employed really measure the 

theoretical concept (variable)? Evidence can be obtained for the 

purpose of construct validity, depending on the research problem. 

In the construct validity, hypothesis-testing provides evidence that 

a research hypothesis about the relationship between the measured 

concept (variable) and other concept (variable), derived from a 
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theory, is supported. In the case of CSS sustainability for example, 

there is a human factor theory stating how human behaviour of 

company management can be learned from observing and 

modelling actual practices. From this CSS theory the study derive a 

hypothesis stating a positive correlation between CSS sustainability 

and the amount of systematic application of human factor. If the 

evidence collected supports the hypothesis, thus study can 

conclude a high degree of construct validity in the measurements 

of CSS sustainability since the two theoretical concepts are 

measured and examined in the hypothesis-testing process. 

Table 7 Validity Test: Pearson Correlation Analysis
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In summation, the reliability and validity of the research and data 

collections are good and acceptable for this CSS sustainability study 

Project Research Results and Discussion  

This project examined the relationship with existing clients and 

scrutinized the significance level of practices of CSS management 

system and process. It is to analyze the research hypothesis and to 

learn what are the criticalities of CSS in a selected firm in printing 

industry?   The common sense of the research was that with volatile 

and unpredictable market environment, what can be the customer 

loyalty?  The research examined in unstable market how printing 

firms and other related businesses turned to customer service 

satisfaction (CSS) to cut marketing cost, grew business revenues 

and maintain customer. Most if not all firms will want to appraise 

the strategies in effective assets utilization, and to increase leverage 

with suppliers and customers to remain price and cost competitive. 

Understanding the results of the responses will allow incumbent 

firm to identify important areas linked to CSS and to further 

improve what is lacking. The study uses multiple regression 

analysis to analyze the normally distributed data collected. The 

nature and character of the four independent variables in relation 

as core factors influencing Customer Service Satisfaction (CSS) was 

statistically tested.  

Research outcomes indicated the printing industry was for the 

prepared firms in serious business. Beware the constant moving 

targets in managing CSS as the market condition mutated which is 

about nurturing the dynamic capability and sustainable customer 

service satisfaction. Building aptitudes to manage CSS was vital 

and unless the capability was skillfully and intelligently utilized to 

guide firm in right direction, organizations risked equipped with 

CSS system and procedures that have no significant usefulness. 

This relegated the CSS management as window dressing or ad hoc 

reaction at time of adverse business pressures.  
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Research Hypothesis Findings 

Table 8 shows factors influencing the CSS levels with , t Stat and 

P-value showing satisfactory results in the printing company. 

Multiple Regression Model : CSS=0+1 PE+2SG+3TY+4PG+.

 t Stat P-value

PERFORMANCE (PER) 0.5031 14.962 6.06E-41<0.00

SCHEDULING (SCH 0.1259 3.2197 0.0014<0.01

TECHNICALITY (TEC 0.1716 5.4610 8.08E-08<0.00

PRICING (PRI 0.1736 4.9338 1.16E-06<0.00

Multiple R=0.8119, R2=0. 6593, adj.R2=0.6561, F (4, 424) = 205.1386, MSE=0.0378,                 

p=1.02E-97<0.000

Table 8  Factors Influencing the Customer Service Satisfaction Levels

 

The multiple linear regression statistics and ANOVA outputs were 

multiple R=0.8119, R2=       0.6593, adj.R2=0.6561, F (4, 424) = 205.1386, 

MSE=0.0378, p=1.02E-97<0.000. With 4 and 424 degrees of freedom, 

the F value was 205.1386 and p value of significant F =1.02E-97 

illustrated a very outstanding and highly fitting regression model. 

The relationship between CSS and its predictors PER, SCH, TEC 

and PRI were accurately estimated with linear relationships. 

Correlation coefficient (R) between the observed and predicted 

values multiple R=0.8119 estimated a strong positive correlation 

coefficient articulated the components of CSS architecture were 

highly correlated.  
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The coefficient of multiple determination R2=0.6593, adj.R2=0.6561 

illustrated the model was rather straight forward explained 65.61% 

of the variance. There was 34.39% % unexplained variation in the 

equation in fact, the MSE mean square error was 0.0379.It further 

suggested correlation among the CSS architecture components.  

This model illustrated the regression equation was fitted to the 

sample it indicated there was some limited ‘generalizability’ 

(Popay & William, 1998; Morse, 1999a). 

The multiple linear regression statistics and ANOVA outcomes 

with PER (= 0.5031, t=14.9625, p=6.06E-41<0.00; SCH(= 0.1259, 

t=3.2108, p=0.0014<0.01); TEC (= 0.1716, t=5.4611,p=8.08E-08<0.00); 

PRI(= 0.1736, t=4.9338, p=1.16E-06<0.00) illustrated that PER as 

operations system and processes aligning and guided SCH, TEC 

and PRI to sustain statistical significant CSS prediction where all 

the independent variables were statistical significant.  

It concludes that Customer Service Satisfaction (CSS) is the result of 

four strong components, i.e. Performance (PER), Scheduling (SCH), 

Technicality (TEC) and Pricing (PRI). All core components – PER, 

SCH, TEC and PRI were statistical significance independent 

variables contribute to the excellence customer service satisfaction 

system and process. 

 CSS applications in Packaging and Non Packaging sub sectors 

Printing industry’s CSS was evaluated using two Designated 

Groups has articulated the CSS project research study is reviewed 

in two sub sector to compare and contrast the practices and 

adoption of CSS in the printing industry. 

Packaging Industry  

Multiple Regression Equation: CSS=0+1 

PER+2SCH+3TEC+4PRI+ is adopted to test the strength of CSS 

practices and application in Packaging Industry: 
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SUMMARY OUTPUT Fig 6 PACKAGING MULTIPLE REGRESSION

Regression Statistics

Multiple R 0.868918
R Square 0.755018
Adjusted R 
Square 0.750439
Standard 
Error 0.203302
Observatio
ns 219

ANOVA

df SS MS F
Significanc

e F

Regression 4 27.25962 6.814904 164.8831 3.55E-64
Residual 214 8.844991 0.041332
Total 218 36.10461

Coefficients
Standard 

Error t Stat P-value Lower 95% Upper 95%
Lower 
95.0%

Upper 
95.0%

Intercept 0.505868 0.177477 2.850327 0.004794 0.156041 0.855695 0.156041 0.855695

Performance 0.688455 0.046377 14.84468 9.67E-35 0.59704 0.779869 0.59704 0.779869

Scheduling -0.02645 0.051332 -0.51526 0.606901 -0.12763 0.074732 -0.12763 0.074732

Technicality 0.114954 0.041444 2.773728 0.006031 0.033264 0.196645 0.033264 0.196645

Pricing 0.114534 0.04308 2.658664 0.008438 0.02962 0.199449 0.02962 0.199449

Source: Researcher’s own analysis

CS=0+1 PE+2SG+3TY+4PG+.

 

The multiple linear regression statistics and ANOVA outputs were 

multiple R=0.8689, R2=0. 7550, adj.R2=0.7504, F (4, 414) =164.8831, 

MSE=0.0413, p=3.33E-64<0.000. With 4 and 214 degrees of freedom, 

the F value was 164.8831 and p value of significant F =3.55E-64<0.00 

illustrated a very excellence and highly fitting regression model. 

The relationship between CSS and its predictors PER, SCH, TEC 

and PRI were accurately estimated with linear relationships. 

Correlation coefficient between the observed and predicted values 

multiple R=0.8689 estimated a very strong positive correlation 

coefficient articulated the components of CSS architecture were 
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highly correlated. The coefficient of multiple determination 

R2=0.7550, adj.R2=0.7501 illustrated the model was fairly straight 

forward explained 75.01% of the variance with very little 

shrinkage. There was 24.39% unexplained variation in the 

equation. The MSE mean square error was only 0.0419. It further 

suggested correlation among the CSS architecture components.  

This model illustrated the regression equation was fitted to the 

sample it indicated there was very little limited ‘generalizability’ 

(Popay & William, 1998; Morse, 1999a). The multiple linear 

regression statistics and ANOVA outcomes with PER (= 0.6884, 

t=14.8446, p=9.67E-35<0.00; SCH=-0.0265, t=-0.5152, 

p=0.6069>0.01);TEC(= 0.1149, t=2.7737, p=0.0060<0.01); PRI (= 

0.1145, t=2.6586, p=0.0084<.01) illustrated that PER as operations 

system and processes aligning and guided TEC and PRI to sustain 

statistical significant CSS prediction where all the independent 

variables were  statistical significant with the exception of SCH 

with p=0.6066 which is not a predictor of CSS in Packing sector.  

Non Packaging Group Industry 

Multiple Regression Equation:  

CSS=0+1 PER+2SCH+3TEC+4PRI+  

is adopted to test the strength of CSS practices and application  

The multiple linear regression statistics and ANOVA outputs were 

multiple R=0.6419, R2=0. 4120, adj.R2=0.4005, F (4, 205) =35.9087, 

MSE=0.0148, p=9.94E-23<0.00. With 4 and 205 degrees of freedom, 

the F value was 35.9087 and p value of significant F =9.94E-23<0.00 

illustrated a very extraordinary and highly fitting regression 

model. The relationship between CSS and its predictors PER, SCH, 

TEC and PRI were accurately estimated with linear relationships. 

Correlation coefficient between the observed and predicted values 

multiple R=0.6419 estimated a strong positive correlation coefficient 

articulated the components of CSS architecture were highly 

correlated. 
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SUMMARY OUTPUT Fig. 7 NON PACKAGING MULTIPLE REGRESSION

Regression Statistics

Multiple R 0.641866

R Square 0.411992
Adjusted R 
Square 0.400518

Standard 
Error 0.121995

Observatio
ns 210

ANOVA

df SS MS F
Significanc

e F

Regression 4 2.137688 0.534422 35.90865 9.94E-23
Residual 205 3.050978 0.014883
Total 209 5.188666

Coefficient
s

Standard 
Error t Stat P-value Lower 95% Upper 95%

Lower 
95.0%

Upper 
95.0%

Intercept 1.476364 0.308586 4.784283 3.28E-06 0.867954 2.084773 0.867954 2.084773

Performance 0.193189 0.036648 5.271495 3.42E-07 0.120934 0.265444 0.120934 0.265444

Scheduling 0.261191 0.043961 5.941428 1.2E-08 0.174517 0.347865 0.174517 0.347865

Technicality 0.028781 0.051772 0.555912 0.578878 -0.07329 0.130855 -0.07329 0.130855

Pricing 0.155632 0.0446 3.489489 0.000592 0.067698 0.243566 0.067698 0.243566

Source: Researcher’s own analysis

CS=0+1 PE+2SG+3TY+4PG+.
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The coefficient of multiple determination R2=0.4120, adj.R2=0.4005 

illustrated the model was rather straight forward explained only 

40% of the variance with little shrinkage. There was 60% % 

unexplained variation in the equation, in fact, the MSE mean 

square error was 0.0149. It further suggested correlation among the 

CSS architecture components.This model illustrated the regression 

equation was fitted to the sample it indicated there was little 

limited ‘generalizability’ (Popay& William, 1998; Morse, 1999a). 

The multiple linear regression statistics and ANOVA outcomes 

with PER(= 0.1932, t=5.2714, p=3.42E-07<0.00; SCH (=0.2611, 

t=5.9414, p=1.2E-08 <0.00); TEC(=0.0288, t=0.5559, p=0.5789>0.01); 

PRI(= 0.1556, t=3.484, p=0.0006<0.01) illustrated that PER as 

operations system and processes aligning and guided SCH and PRI 

to sustain statistical significant CSS prediction where all the 

independent variables were  statistical significant with the 

exception of TEC with p=0.5789 not a CSS predictor.   

The achievement and sustenance of CSS is the key to workforce 

optimization, thus is a significant process in business to gain 

competitive advantages. Hence, the approach to cover CSS study is 

extensive and exhaustive. This project investigated the subject of 

CSS in a holistic manner, covering two job functions for a 

comparative viewpoint.  

The results of Packaging and Non Packaging Customers Group 

gave us a detailed insight into this research using Multiple 

Regression Equation: CSS=0+1 PER+2SCH+ 3TEC+ 4PRI+. 

For Packaging Group Customers (PGC), was illustrated that PER as 

operations system and processes aligning and guided TEC and PRI to 

sustain statistical significant CSS prediction where all the independent 

variables were statistical significant with the exception of SCH. 

Non Packaging Group Customers (NPGC) illustrated that PER as 

operations system and processes aligning and guided SCH and PRI to 

sustain statistical significant CSS prediction where all the independent 

variables werestatistical significant with the exception of TEC. 
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Project Research Objectives matching 

 

Research Objectives Packaging Customer 
Group (PCG)

Non Packaging 
Customer Group
(NPCG)

RO.1 Examine the execution and application of a set of core 
dynamics about CSS
system and practices which embrace the constant 
improvement and design of PER, SCH, TEC 
and PER in harmonizing the attainment of CSS with a 
view to formulate the sustainable 
market practices and management.

CSS=0+1PER+2SCH+3

TEC+4PRI+ is true and 

accepted except for SCH 

PER(=0.688,t=14.844,p=9.67E-

35); 

SCH(=-0.026,t=-

0.051,p=0.606); 

TEC(=0.115,t=2.774,p=0.006); 

PRI(=0.115,t=2.659,p=0008);

SCH (p=0.606>0.15) failed to be 

a significant predictor of CSS.

CSS=0+1PER+2SCH+3

TEC+4PRI+ is true and 

accepted except for TEC

PER(=0.193,t=5.271,p=3.42E-

07); 

SCH(=0.261,t=5.941,p=1.2E-

08); 

TEC(=0.029,t=0.556,p=0.579); 

PRI(=0.156,t=3.489,p=0.000592

);

TEC (p=0.579>0.15) failed to be a 

significant predictor of CSS.

RO.2 Appraise the association between CSS and PER, SCH, TEC 
and PER to consider and guide the firm in its CSS efforts. 

Both sub sectors have different focus  in managing sustainable CSS  
with NPGC firms being more methodical and efficient. The Pearson 
Correlation in Table 3.2 indicate correlation between CSS and its core 
factors significant at the 0.05 level (2-tailed).

RO.3 To identify the strengths of CSS core factors in CSS 
prediction.

All core factors PER (p=6.06E-41), SCH (p=0.001), TEC (p=8.08E-08), 
PRI (p=1.16E-06) demonstrated to be highly significant predictors.

However,  for packaging group and non packaging group both 
contains one insignificant predictor.

SCH (p=0.606>0.10) appears to be insignificant predictor of CSS 
under packaging group, while under non packaging group, TEC 
(p=0.579>0.10) appears to be the insignificant predictor.

Research Objective RealizationTable  9
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a. General Objectives 

RO1. Examine the execution and application of a set of core dynamics 

about CSS system and practices which embrace the constant improvement 

and design of PER, SCH, TEC and PER in harmonizing the attainment of 

CSS with a view to formulate the sustainable  

market practices and management.  

For Packaging Customer Group (PCG), 

CSS=
0
+

1
PER+

2
SCH+

3
TEC+

4
PRI+  is true and accepted except 

for SCH  

For Non Packaging Customer Group (NPCG), 

CSS=
0
+

1
PER+

2
SCH+

3
TEC+

4
PRI+  is true and accepted except 

for TEC 

RO2: Appraise the association between CSS and PER, SCH, TEC and 

PER to consider and guide the firm in its CSS efforts. 

Both sub sectors have different focus in managing sustainable CSS 

with NPGC firms being more methodical and efficient 

b. Specific Objectives 

RO.3: To identify the strengths of CSS core factors in CSS prediction. 

Attested CSS is platformdesign to sustain CSS. 

RO.4: To investigate the role of PER, SCH, TEC and PER as Core 

Factors design in sustaining CSS 

For Packaging Customer Group (PCG), PER (p=9.672E-35<0.00) + 

SCH (p=0.607) + TEC (p=0.006 <0.01) + PRI (p=0.008<0.01) failed 

SCH <=0.10 

For Non Packaging Customer Group (NPCG),  

CSS= PER (p=3.42E-07<0.00) +SCH (p=1.20E-08<0.00)+TEC(p=0.579)  

+ PRI (p=5.92E-04)  
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Failed TEC<=0.15 

RO.5: To evaluate the CSS core factors i.e. PER, SCH, TEC and PER 

as a stand-alone and isolated CSS predictor.  

For Packaging Customer Group (PCG PER (=0.787, t=24.807, 

p=2.83E-65<0.000), SCH (= 0.618, t=9.783, p=5.87E-19<0.000), PRI 

(=0.156, t=5.880, p=1.53E-08<0.000), TEC (= 0.440, t=-12.230, 

p=1.65E-26<0.000)met<=0.10 

For Non Packaging Customer Group (NPCG),  

PER (=0.297, t=8.043, p=6.5681E-14<0.000), SCH (= 0.387, t=8.735, 

p=8.1E-16<0.000), PRI (= 0.310, t=-6.334, p=1.45E-09<0.000) met 

andTEC ( = -0.135, t= -2.141, p=0.033) failed <=0.10 

Project Questions Outline 

Table 10 has answered favorably with following concerns: 

Table 10 Main Research Questions Outcomes Summary
Research Questions Research Outcomes

PGC NPGC

RQ1 Is Customer service satisfaction (CSS) the 
consequence of arrangement of core 
factors     working in synchronization that 
is Performance (PER), Scheduling (SCH), 
Technicality (TEC) and Pricing (PRI).

CSS= 

PER (p=9.672E-35<0.00)   +

SCH (p=0.607)+                     

TEC(p=0.006 <0.01)  + PRI 

(p=0.008<0.01) 

SCH is not a predictor of CSS

CSS= 

PER (p=3.42E-07<0.00)   +

SCH (p=1.20E-08<0.00)+                     

TEC(p=0.579)  + PRI 

(p=5.92E-04) 

TEC is not a predictor of CSS

RQ2 Is Customer service satisfaction 
(CSS)practices and applications received 
the same 
attention and concentration from the 
Packaging and Non Packaging group?

As per statistical outcomes illustrated in RQ1 above, CSS 

was practiced slight difference focuses on each sub group. 

PGC has issue on SCH, while NPGC has issue on TEC.

RQ3 Is Performance (PER) a statistical 
significant CSS predictor? 

CSS= =0.787, t=24.806, 

p=2.83E-65<0.00

CSS= =0.297, t=8.043, 

p=6.5681E-14<0.00

RQ4 Is Scheduling (SCH)  a statistical 
significant CSS predictor? 

CSS== 0.618, t=-9.783, 

p=5.87E-19<0.00

CSS= = 0.387, t=8.735, 

p=8.1E-16<0.00

RQ5 Is Technicality (TEC) a statistical 
significant CSS predictor? 

CSS = = 0.550, t=12.230, 

p=1.65E-26<0.00

CSS= = -0.135, t= -2.141, 

p=0.033

RQ6 Is Pricing (PRI)  a statistical 
significant CSS predictor? 

CSS = =0.440, t=5.880, 

p=1.53E-08<0.00 

CCR= =0.310, t=6.334, 

p=1.45E-09<0.00 
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RQ1/2: The focuses of each sub sector were slightly different  

For Technicality, there is higher reliability on Packaging Group 

Customers than with Non Packing Group Customers. This is due to 

high finishing requirements for packaging products like hot foil 

metallized finishing, gold stamping, diecut with emboss/deboss 

and various types of finishing for food grade and nonfood grade 

products. Scheduling showed importance for Non Packaging 

Group customers and lesser on Packaging Group. This is due to pre 

planning and stock build up for NPG and the tight promotion 

timeline for NPCG. The importance of CSS role is to validate 

existing believes and to shed light to new findings of its key 

variables in achieving high customer service satisfaction. Optimal 

project study outcome is for incumbent firm to achieve far greater 

competitive advantage with such knowledge, not only to enhance 

current customers but to build new ones. The entire CSS principles 

and application has been examined to determine the relevancy in 

current volatile market condition. This project research has 

confirmed efforts to judge that CSS are formal and pre-determined, 

designed and guided by the corporate strategy and market 

processes.  

Statistical Hypothesis   

Table 11 shows that the higher level of CSS management practices 

and application require to be executed with enhanced system and 

adaptability in maintaining sustainable CSS. The table illustrated 

the statistical hypothesis test disclaimed that CSS H0:≤ 2.00 where 

intense participations of customer service satisfaction (CSS) across 

all core factors are not necessary. Used to compare means of a 

continuous variable in two different groups, T stat (4.419)  is greater 

than the t Critical one-tailed (1.646789573), the result rejects the null 

hypothesis and accept H1:>2.00. 

Table 11shows the statistical hypotheses which follow the CSS 

research questions. Starting Performance (PER) statistical 
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hypothesis is to appraise: must ABC actively engage into CSS 

practice to be of any statistical significance in delivering sustainable 

Customer Service satisfaction (CSS) using Likert 4-point scale to 

score and rate the activity level of all five core factors; ability to 

solve problems, helpful colleagues, perform better than 

competitors, meet product quality, adequate risk management.  

Factors Hypothesis Equation Hypothesis Statement

CSS H0:µ ≤ 2.00 T stat (4.419) is greater than the t Critical one-tailed (1.646789573), 

the results reject the null hypothesis and  accept alternate hypothesis 

H1:µ > 2.00
H1:µ >2.00

PER H0:µ ≤ 2.00 T stat (9.227) is greater than the t Critical one-tailed (1.646648204), 

the results reject the null hypothesis and accept alternate hypothesis 

H1:µ > 2.00
H1:µ > 2.00

SCH H0:µ ≤ 2.00 T stat (4.236) is greater than the t Critical one-tailed (1.6468), the 

results reject the null hypothesis and accept alternate hypothesis 

H1:µ > 2.00
H1:µ > 2.00

TEC H0:µ ≤ 2.00 T stat (-1.653) is not greater than the t Critical one-tailed 

(1.64665032)the results fails to reject the null hypothesis and not 

can not accepting  alternate hypothesis H1:µ > 2.00
H1:µ > 2.00

PRI H0:µ ≤ 2.00 T stat (12.286) is greater than the t Critical one-tailed 

(1.646671759), the results reject the null hypothesis and accept 

alternate hypothesis H1:µ > 2.00

H1:µ > 2.00

Table 11 : Statistical Hypothesis Outcomes 

 

Statistical hypothesis testing allows this project study research to 

perform inferences on printingindustry parameters using data 

collected from survey questionnaires.  A null hypothesis and an 

alternative hypothesis on population parameters were created from 

the statistics analyzed to determine accept or reject the null 

hypothesis using statistical tests. The decision rules wereset prior to 

the statistical test. The hypothesis testing is always about 

population parameters making a decision, on the basis of sample 
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data, on whether to reject or accept the conception that statistical 

significance Customer Service Satisfaction (CSS) can be sustained 

by simple involvement regardless of the process competencies. 

Null hypothesis is a statement on population parameters will 

always use the operator ‚equality‛.  Will also define an alternative 

hypothesis, denoted by H1, which will be this study’s conclusion if 

the experimental test indicates that H0 is false. 

In this project study the statistical hypothesis tests determine to 

accept or reject the null hypothesis based on probability of making 

a Type I error if results would occur less than 2% of the time by 

simple chance then the study reject the null hypothesis. This project 

study is setting the level of risk of making a Type I Error which is 

the conventional significance level(α) at 2% means that the study is 

willing to conclude that there is a relationship if chance of Type I 

error is less than 2%. The statistical tests let know whether the 

observed relationship has less than a 2% chance of occurring by 

chance 

IMPLICATIONS OF CSS IN THE PRINTING INDUSTRY 

This research has highlighted on importance of Pricing for both 

groups. Current situation of the volatile exchange rate, economic 

uncertainty, rising pulp price has made pricing more reliant on 

customer service satisfaction. This is supported by fact that without 

the competitive pricing, customers will be more inclined to save 

cost while sacrificing technicality than to look at customer 

satisfaction. 

New concepts and insights were formed through the contribution 

of the research findings on Scheduling. This study confirmed that 

Packaging Customer Group have less reliance on scheduling as 

artwork response time and production time have all been pre-

arranged and printed with ready stock since packaging products 

are not a time off printing but a repeat order process. 
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Technicality showed more reliance on Packaging Customer Group 

due to the heavy finishing to attract consumers. Today’s world has 

seen packaging from all sizes to environmentally friendly paper 

products. 

 As the survey result rated by Likert psychometric 4 point scale and 

quantitative linear regression analyses demonstrated the 

significance of CSS system, Performance is main factor to 

concentrate on. Study illustrates the CSS factors was ideal and 

acceptable. As competition becomes more aggressive, competitors 

may throw prices just to keep their Press running. This confirms 

the importance of CSS to have continuous sustainability and 

competitive advantage. This explained the motivation behind this 

research. The study outcome via multiple linear regression (CSS) = 

PER (β=0.5031,t=14.962, p=6.06E-41<0.00) + SCH(β=0.1259, t=3.2197, 

p=0.0014<0.01)+TEC(β=0.1716,t=5.4610,p=8.08E-08<0.00) + PRI 

(β=0.1736, t=4.9338, p=1.16E-06<0.00) in achieving and sustaining 

CSS attested the relationship hypothesized in this study between 

CSS as dependent variable with its predictors of PER, SCH, TEC, 

PRI were accurately estimated. 

CSS Practical Gaps 

The effectiveness of CSS is portrayed in its accuracy and reliance on 

each factor. The findings revealed factors to concentrate on with 

resources for both Packaging and Non Packaging Group. It 

demonstrated the management boundaries and gaps amongst the 

four CSS core factors in executing CSS implementations and 

methods in achieving customer service satisfaction. 

There are extensive details on the magnitude of CSS methods and 

implementation gaps. It effectively portrayed the answers to the 

research questions listed. The existing effectiveness of CSS were 

demonstrated which reveal the strengths and weaknesses of 

today’s demanding environment in CSS achievement and 

sustainability. The findings showed the path to actions for progress 

and improvements of CSS system in today’s challenging 

environment. It demonstrated the management boundaries and 
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gaps amongst the four CSS core factors in executing CSS 

implementations and methods in customer commitment. 

CONCLUSION 

This study was successful in identifying customer satisfaction 

through customer needs. The incumbent firm has benefitted 

accordance to what their Packaging Customer Groups and Non 

Packaging Customer Group want as well as expect. CSS is not 

merely to understand customer behavior in sustainability and 

improvements but an opportunity to practice such findings to 

gather and sustain new customers, which is only possible by 

understanding customer needs. This study concludes with gaps of 

CSS practices in the real world environment with limitations of the 

current CSS knowledge in managing the ever changing variable 

fluctuations. The study concludes that the research accepted the 

hypothesis that achieving and sustaining customer service 

satisfaction (CSS) level is the sum of product of four variables; 

performance (PER), scheduling (SCH), technicality (TEC) and 

pricing (PRI) in Packaging customer group (PCG) and Non 

packaging customer group (NPCG) sub sector. Finally to conclude, 

we touch back to our problem statement, ‚In intense competition with 

rapid price falls, shorter technology and product lifecycle, ABC printing 

company has to ensure the products and services level are consistent with 

the market demand.  Is meeting and surpassed customer service 

satisfaction achievable and sustainable?‚. This intense research has 

identified that meeting and surpassing customer service 

satisfaction is achievable and sustainable. 
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