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Abstract: Total quality management (TQM) has become a reliable quality and customer satisfaction
approach that can meet or exceed customer satisfaction. Previous studies have not really tied total
quality management in the aspects of SERVQUAL as the major influence on customer satisfaction
in the Ghanaian telecommunication sector, thus the need for this research. As customer satisfaction
continues to rise, telecommunication customers expect service quality to improve to meet their
satisfaction. The quality of service determines the customer satisfaction level in a service industry,
such as telecom. Effective total quality management would result in better service quality. SERVQUAL
is arguably the model to assess the effectiveness of customer satisfaction in the service industry. The
aim of this study is to assess the influence of total quality management on customer satisfaction in
the telecom industry from a TQM–SERVQUAL perspective. The study relied on questionnaires to
gather data about the TQM services on customer satisfaction. A self-completion questionnaire was
administered to customers and employees of MTN Ghana and Vodafone Ghana. Both companies
operate with the same procedures and equipment, hence the need to use the same apparatus for all
contacted customers and employees. There were 800 respondents from both companies’ employees
and customers, although 850 questionnaires were administered. Descriptive statistical analysis was
used through the questionnaire. The investigators also ran preliminary tests such as reliability,
validity, and multicollinearity tests to ascertain if the received data were reasonable enough for the
research and would fit the expected model. The data collected were analyzed and the inference was
drawn in the study. The key finding states that total quality management had a significant impact
on service quality and customer satisfaction. It is also concluded that service quality has a positive
influence on customer satisfaction. Moreover, service quality has been detected as a major variable of
TQM in achieving customer satisfaction in telecommunication companies in Ghana.

Keywords: total quality management; customer satisfaction; aftersales service; service quality; SERVQUAL

1. Introduction

Service quality in some organizations has been compromised and customer value is
affected by the extension. Based on this assertion, consumer loyalty has been dwindling and
some organizations are facing competitive challenges from substitute products and services.
When organizations do not pay close attention to service quality, such organizations cannot
survive and will eventually collapse. Nonetheless, when organizations pay close attention
to service quality and deliver to customer expectations, customer satisfaction is obviously
achieved and that organization survives. Every consumer expects value for money, in that
everyone expects to gain from anything they spent their money on to purchase either a
product or service.

Product or service quality can be seen as a collection of attributes, such as those related
to production, distribution, marketing, and ancillary operations that satisfy customers and
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take into account a wide range of social factors. Additionally, quality plays a significant part
in manufacturing and broadly construed customer service operations, and it is intimately
tied to the effectiveness and efficiency of the supply chain’s operational processes [1].

It is also important to note that, because of their diverse personalities, customers have
quite different perceptions of the quality of goods and services. Services seem to be harder
to shape and evaluate because of their uniqueness and volatility. Businesses should engage
in actions designed to raise the caliber of their services. The fundamental tasks in this field
include identifying the fundamental criteria for quality, augmenting the service delivery
process with initiatives that enhance the organization’s reputation, informing clients of the
variety of services available, creating a corporate culture that values positivity, going above
and above for customers and keeping an eye on and measuring service excellence [1].

Total quality management has a significant impact on service quality and customer
satisfaction [2]. The resulting socio-political changes completely justify the significance of
the attention paid to service quality in the telecom sector. One of these developments, the
reversal in consumer preferences for telecom services, can be attributed to global diversities
in telecom companies. We can list increased demands and a change in telecom culture as
some of the knock-on impacts of these changes, which represent a new type of telecom
customer behavior [3]. These actions influence how customers feel about telecom services,
which in turn influences how they judge telecom services.

At this point, the major determinant of determining whether a service provider sur-
vives in the market will be the level of service quality provided. Other technological
businesses, which have cutting-edge service technologies and excellent customer service,
represent a serious threat to the other telecom companies [4]. If organizations are to succeed
in gaining and keeping clients in such a scenario, they must adopt a more pragmatist,
market-oriented strategy such as SERVQUAL in order to meet the satisfaction level of
their clients.

Additionally, the complexity of service quality assessment and the intangible character
of service quality hampered interest in service quality [5]. Defining and delivering quality
service is challenging for the service provider.

Although the literature on service management does a good job of explaining why
it is difficult to quantify service quality, it appears that very little research, particularly
empirical research, has been conducted to ascertain how service firms are overcoming these
challenges [6].

There appears to be little dispute that SERVQUAL has demonstrated its value over the
last ten years as the most often-used tool for gauging customer service. After SERVQUAL
was introduced, many people criticized it and questioned its validity, accessibility, and
reliability [7].

2. Literature Review

The caliber of management, leadership, staff, work procedures, product, and service
quality are some of the key traits that set successful organizations apart from those that
fail in a global economy [8]. The planning and implementation of quality issues at the
organizational level, or what is known as overall quality manage.

2.1. Total Quality Management

Total quality management (TQM) is a systematic method for fostering organization-
wide involvement in the planning and execution of improvement (continuous and break-
through) processes [9]. TQM, like any dynamic management system, has never stood still.
In the latter half of the 20th century, TQM saw constant development. The components
that make up the TQM wheel and Ten Element Model are the cornerstones of good quality
management, even if there have been countless advancements achieved around the globe.
Lean and Six Sigma are two of the most effective and well-liked “new” management meth-
ods in today’s world. Total quality management is defined as the process of implementing
quality into an organization’s business activities.
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Previously, only experts were responsible for making quality improvements (quality
engineers, product designers, and process engineers). These days, improving quality
throughout the entire business must be a priority of human resource management (HRM)
at all organizational levels and across all departments. Because it can have an impact
on the entire TQM process when one link in the company breaks it, if one party misses
this chance to seize it and takes appropriate action, other departments with less training
and development experience may take over the implementation of TQM. Large-scale
manufacturing projects that frequently generated subpar products were prompted by
the war effort. Quality inspectors were added to the production line to help fix this and
guarantee that the percentage of failures attributable to quality was kept to a minimum [10].
The idea and methodology behind TQM are worldwide. Simply, the word “total” means
that every organization member, at every functional level and at every organizational
level, accepts and strives for excellence. The concept of “quality” denotes excellence across
the board for a business, including in the areas of employees, systems, and processes for
production, customer satisfaction, service delivery, and cost-effectiveness [11].

Total quality management (TQM) has emerged in recent years as the final stage in
the development of quality management. Inspection of quality control (IQC), Statistical
process control (SPC), total quality control (TQC), and company-wide quality control have
all been the subjects of research in the 1990s (CWQC). In the 1980s, these initiatives were
organized into sub-groups under total quality management. The standards that were
utilized to measure quality were the support programs, which included Six Sigma, re-
engineering, and ISO 9000, 9001, and 1000. These standards were created to elevate quality
control across all industries and enterprises. It evolved into the yardstick with the highest
level of vigilance for checking all enterprises and industries. Without the approval of
these norms, certain industries and businesses could not operate. The TQM philosophy
includes integrated management, customer-focused practices like lowering rework, long-
term thinking, increased employee involvement, teamwork, process redesign, team-based
problem-solving, constant results assessment, self-inspection, cost-of-quality monitoring,
and ever-closer relationships with suppliers concerning quality. To confirm organizational
effectiveness, TQM implementation is necessary [2].

The key to business growth is quality improvement [12]. Quality enhancement guar-
antees high-quality operations and output, which can assist businesses in advancing into
more competitive, international markets. Often, organizations must make fundamental
changes to their quality systems before moving on to novel management models. Or-
ganizations utilize the ISO 9000 standard to improve service quality because it places a
strong emphasis on client satisfaction, high-quality goods, and excellent services. The
goal of ISO 9001 is to ensure the success of organizations whose quality management
encompasses both operational service processes and customer contacts, with a focus on
customer expectations and satisfaction [13]. Total quality management systems improve
the quality of the services provided, which in turn increases customer satisfaction. When a
consumer is seen as an important tool to gauge the quality of service, including that of a
telecom organization, customer satisfaction is viewed as vital. For businesses looking to
meet or surpass the demands and expectations of their customers, ISO 10001 specifies a
code of conduct for customer satisfaction. Customer satisfaction rises when service quality
(SERVQUAL) improves. Quality customer service and high-quality products are indicators
of client loyalty. The telecom company that is the focus of this study has implemented
TQM to raise service quality and, as a result, boost customer happiness and loyalty. This
study sought to evaluate TQM’s impact on customer satisfaction in the telecom sector.
SERVQUAL’s point of view on customer satisfaction has been shown to be influenced by
five factors: tangibility, dependability, responsiveness, assurance, and empathy [14]. In
this study, we focused on the effects of just three of these factors: tangibility, reliability,
and responsiveness.
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Every industry must have quality management. It is an asset that aids businesses
in maintaining the caliber of their products and services. Maintaining the caliber of your
services has a favorable effect on both your business and your customers. Six Sigma
and ISO 9001 are the two most popular quality management standards. You can use
them either independently or together, as you like. Let us talk about their parallels and
distinctions. Whereas Six Sigma is a technique for process improvement, ISO 9001 offers
several components of quality management. The only distinction between these two
approaches is that whereas Six Sigma outlines how to maintain quality, ISO 9001 does not.

A collection of methodologies and procedures for process improvement is called Six
Sigma [15]. It helps a business cut down on errors. Although employed by Motorola
in 1986, Bill Smith learned about it. The identification and resolution of problems are
the sole foundation of Six Sigma. The following are the five guiding ideas of Six Sigma:
focusing on the customer and giving them the best possible benefits; mapping procedures
to discover the true source of waste or errors; process improvement is needed to solve the
issue; assembling a knowledgeable and committed team to carry out Six Sigma; creating a
strong and adaptable system that can take necessary adjustments on the fly. DMAIC and
DMADV are two alternative Six Sigma methods. Both use various techniques to raise the
caliber of a company’s goods or services [16].

DMAIC is an acronym for Define, Measure, Analyze, Improve, and Control. This
technique can be used to raise the caliber of currently offered goods and services. DMADV
is the acronym for Define, Measure, Analyze, Design, and Validate. This approach can be
used to create or redesign procedures for the production or provision of goods or services.
This method was used when the current operations, despite optimization, were unable
to satisfy the customer. An international standard for quality management systems is
ISO 9001 (QMS). A company must manage its QMS in accordance with the specifications
listed by ISO 9001 in order to receive an ISO 9001 certificate. It offers a corporation several
advantages and is one of the globally recognized standards. Numerous businesses assert
that by implementing ISO 9001 standards, they were able to reduce costs, boost customer
satisfaction, and streamline procedures. An organization’s possession of an ISO 9001
certificate reveals the following: the business adheres to the requirements outlined in the
ISO 9001 standard for production and meets business requirements; the product satisfies
the needs of the customer the business listed [17].

2.2. Comparing ISO 9001 and Six Sigma

Six Sigma and ISO 9001 standards are comparable in a number of ways. Details of all
elements that affect Six Sigma and ISO 9001 include:

• Processing Method

Both standards place more focus on using a process-oriented implementation strategy.
The entire system for ISO 9001 is made up of numerous small procedures. As a result, the
emphasis is on improving processes as well as final outcomes. Six Sigma, on the other
hand, is more concerned with enhancing specific processes [18]. To comprehend how
each process functions, Six Sigma uses a SIPOC (Supplier, Input, Process, Output, and
Customers) diagram.

• Improvement

These two standards are used by organizations because they promote improvement
through various means. The Plan-Do-Check-Act cycle is used by ISO 9001 to progress
products and services. With the help of this technology, your company can make the
necessary adjustments to improve quality and decrease errors [19].

Similar to how DMAIC technologies are used in Six Sigma to enhance current pro-
cedures. This strategy also outlines the necessary adjustments to current strategies to
optimize the ultimate quality of your goods and services.
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2.3. ISO 9001 vs. Six Sigma: Differences

The scope of these two standards is where the main distinction lies. An organization’s
quality management system can be developed using ISO 9001 specifications [20]. Every
element pertaining to the control of product and service quality is included. Internation-
ally recognized as a standard for business problems. Six Sigma covers difficulties with
customers, goods, services, documents, and resources.

On the other side, Six Sigma is a collection of instruments and techniques that a com-
pany can employ to successfully enhance various processes. The Six Sigma standard lacks
any widely recognized defined requirements. North America is where it is largely used.

2.4. Combining Six Sigma with ISO 9001

Some people are unsure as to whether the two standards mentioned above can replace
one another or if combining them would be preferable. Nevertheless, it is important to
remember that the two approaches have different goals and do not complement one another.
However, you can combine them for better and higher-quality goods and services.

A company’s chances of success will rise if Six Sigma and ISO 9001 are combined. For
instance, ISO 9001 will give you a foundation for your quality management system and Six
Sigma will address any problems that are harming it [21]. For your company, combining
the two standards will be a terrific way to save time and money.

3. Customer Satisfaction

Customer satisfaction is defined as a measurement that determines how happy cus-
tomers are with a company’s products, services, and capabilities. Customer satisfaction
information, including surveys and ratings, can help a company determine how best to
improve or change its products and services.

An organization’s focus must be to satisfy its customers. This applies to industrial
firms, retail and wholesale businesses, government bodies, service companies, nonprofit
organizations, and every subgroup within an organization [22].

Scheme 1 shows the customers satisfaction model which deals with customer ex-
petation which leads to perceived quality, perceived value when then brings customer
satisfaction, then satisfaction causes customer complaints or customer loyalty. When the
customer is not satisfied, it leads to complaint but when customers are satisfied, it leads to
customer loyalty. The companies have to earn for the group of loyal customers through
research, measurement, and determination of the optimal state of quality features of the
services provided [23]. However, it should be remembered that the quality assessment in
each phase of the service has its own specificity [1]. In the process of preparing the service,
it should be monitored and implemented by competent staff. When using the product or
when providing the service and using its results, the customer is the assessor. However, they
are not professionally prepared for this, they are guided by emotions and their evaluation is
largely subjective. It is therefore necessary to use instruments and tools that will enable us
to examine and understand the client’s needs. The information obtained becomes the basis
for the implementation of an optimal TQM strategy by telecommunication companies [24].

Another important factor that may affect the success of TQM services is quality. The
quality of resource services is now perceived as one of the most important components
of the competitive struggle between companies. Customer satisfaction is a metric used to
gauge how pleased customers are with a company’s offerings in terms of goods, services,
and capabilities [25]. Information about customer satisfaction, such as surveys and ratings,
can assist a business in deciding how best to adjust or improve its goods and services.
Customer satisfaction must be a company’s main priority. This rule is applicable to all
types of organizations, including commercial enterprises, retail and wholesale businesses,
governmental agencies, service providers, nonprofits, and every division within one. In
marketing, the phrase “customer satisfaction” is commonly used. It evaluates whether
a company’s goods and services meet or exceed customers’ expectations. A customer’s
reported experience with a company, its products, or its services (ratings) is described as
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“the number of customers, or percentage of total customers, whose reported experience
exceeds stated satisfaction goals” [26].
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“A customer satisfaction statistic was identified as being extremely helpful by 71%
of the roughly 200 senior marketing managers who participated in the poll. Customer
satisfaction scores within an organization can have a significant impact. They emphasize to
staff members how crucial it is to meet consumer expectations. Additionally, when these
evaluations decline, they signal issues that could harm profits and sales [27].

3.1. Service Quality

Modern service marketing theory places a strong emphasis on quality enhancement
and adherence to accepted standards of quality [28]. Because it reinforces the idea that the
value of the service received exceeds the price paid for it, high-quality service delivery leads
to customer satisfaction and retention. High-quality service greatly increases profitability,
according to research. Providing what consumers desire, both internally and externally, is
what service excellence is all about. After using a product or service, a customer’s attitude
or feeling toward it is known as customer satisfaction. As functions of the customer’s
perceptions and expectations, satisfaction and service quality are frequently treated in
tandem. By identifying the consumer’s expectations, perceptions of quality, preferences,
and customer satisfaction can be calculated [29].

3.2. Equipment and Materials

Equipment refers to tangibles and durable assets that help in the production of other
goods and services. The equipment and materials that the telecom companies use are very
important to pay attention to, since their use provides better service to a client. Physical
facilities and infrastructure are the core products of telecommunication companies as much
as technology and machines [30]. Equipment is an asset that the company will spend money
to acquire. Additionally, these resources are employed for an extended period with the
intention of turning a profit. Equipment tends to lose value over time because of wear and
tear from repeated use. Equipment will be depreciated throughout accounting bookkeeping
tasks so that this reduction in value can be accurately recorded in the company’s accounting
books. Materials are also a crucial component of the production process because they serve
as the foundation for the product (the basic matter from which the product is made) [31].
Things like pieces, components, and fuel are examples of materials. Materials utilized may
be either durable or perishable depending on the final product created. Materials can be
divided into two categories: direct materials and indirect materials.

H1. Equipment and materials of service quality positively influence customer satisfaction.
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3.3. Before and During Services

Before services are services that are rendered by telecommunication companies to
customers. “Before and During Services” are services rendered when services are in the
production state [32]. Some of these services include service quality, service charge, service
time, before and providing service, working day convenience, and customer relationship.
The conditions surrounding an ordinary conversation can differ greatly depending on
your business, the size and culture of your firm, and other things. Every customer service
contact is essentially unique. Several customer service principles apply to every interaction
between a company and a client, even if the majority of businesses have specific policies
and procedures in place to consider these factors.

The foundation for developing a customer experience that outperforms the competi-
tion is consistently putting these ideas into practice [33]. It is obvious that customer service
representatives must give priority to these actions before, during, and after each customer
interaction in a world where nearly 90% of CEOs say they are primarily competing based
on the customer experience.

H2. Before and during services of service quality positively influence customer satisfaction.

3.4. After-Sales Services

Any assistance offered to a customer after the product or service has already been
purchased is referred to as an after-sales service. Because it frequently results in greater
customer satisfaction, brand loyalty, and even word-of-mouth marketing, businesses use
after-sales assistance as a business strategy.

After using the telecom company’s services, customers are contacted to offer com-
ments and voice complaints [34]. The majority of the input collected is used to improve
customer service and please consumers. As significant as sales is the idea of after-sales
support. Although it does not bring in any money for the business, it helps improve the
organization’s reputation in the marketplace and with clients. Service provided after the
transaction is crucial for both keeping current clients and gaining back any lost ones [35].
The procedures that followed the sale of the goods and services are referred to as after-sales
services. The services are of a maintenance, advisory, and repair nature. The type of
after-sales support is entirely dependent on the sector and the item. Some would need
installation, whereas others might need cleaning every several months.

H3. After-sales services of service quality positively influence customer satisfaction.

3.5. SERVQUAL

SERVQUAL is a service quality model developed by_”Parsu” Parasuraman, Valarie
Zeithaml, and Len Berry [36]. It draws attention to the essential elements of high-quality
service. The developers of SERVQUAL first identified ten components of service quality,
but in a subsequent study, these were condensed into five variables: reliability, assurance,
tangibles, empathy, and responsiveness (RATER).

Customers’ expectations of service quality in terms of these five aspects and their
impressions of the service they receive are both assessed using a questionnaire used by
businesses that use SERVQUAL to monitor and manage service quality. Service quality
is judged to be poor when client expectations exceed what they perceive to have been
delivered [37].

3.6. Mobile Telecommunication Landscape in Ghana

Ghana, a country with a stable democracy, a varied culture, and a thriving economy is
regarded as the entryway to West Africa [38]. Ghana offers numerous prospects for diverse
businesses in Africa to prosper, serving as a microcosm of the continent’s emerging world.
For better comprehension of the potential frontier markets in the new global economy,
Ghana makes a suitable case study. According to UN figures in 2020, the population of
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Ghana was predicted to be 31,072,940 by the midpoint of the year [39]. The mobile telecom
sector is one of Ghana’s most well-known and prosperous sectors. The expansion of
mobile communication in Ghana had a significant impact on the nation’s economic growth.
Additionally, the percentage of people using mobile devices climbed slightly from 131.0%
in the first quarter of 2016 to 131.9% at the conclusion of the second quarter. Estimating
mobile penetration in Ghana involves dividing the total number of mobile users by the
country’s entire population. Ghana’s mobile connection penetration rate was predicted to
increase to 140% by 2020 [40].

4. Research Methodology

To ascertain the relationship that exists between variables, a descriptive research
design was used in the study. It aimed to explain the causes or consequences of one or
more variables and to show how one variable affects other variables.

Eight hundred (800) respondents from MTN and Vodafone Ghana, Ghana’s two largest
telecom providers, were the study’s intended sample. For this research work, a survey
technique was adopted to collect data about the proclivity of TQM on customer satisfaction.
Eight hundred (800) questionnaires were administered to customers and employees of both
MTN Ghana and Vodafone Ghana Limited within the Greater Accra Region of Ghana. These
people were chosen at random from ten (10) different MTN customer service centers and
other places across Greater Accra. The canters were grouped into five (5) divisions. These
divisions are as follows: Osu Center, Gbawe Center, Circle Center, Roman Ridge Center, and
Kaneshie Center. The researcher administered eighty-five (85) questionnaires at each of the
10 care centers. With this, fifty-five (55) questionnaires were administered to the customers,
and twenty (20) and ten (10) were given to employees and top management, respectively. In
aggregate, five hundred and fifty (550) questionnaires were given to the customers, whereas
two hundred (200) and one hundred (100) were respectively administered to employees
and top management. A sum of 850 questionnaires was distributed, but 800 responses
were retrieved for use, representing a 94.12% recovery rate. The investigators also ran
preliminary tests such as reliability, validity, and multicollinearity tests to ascertain if the
received data were reasonable enough for the research, and would fit the expected model.
The data collected were analyzed and inferences were drawn in the study.

Research Framework

Figure 1 is the authors’ conceptual framework that discuss how TQM has influence on
various services offered by the Telecommunication companies and its impact on customer
satisfaction. The authors designed a conceptual framework for the study. The framework
was used to make conceptual characteristics and knowledge accrual to support total quality
management on customer satisfaction. The variables employed have effects on consumer
behavior through customer satisfaction with telecom companies. TQM–SERVQUAL per-
ception. In SERVQUAL, consumer behavior determines customer satisfaction through the
provision of service quality.

Table 1 shows the labels of the various variables of the study. CSA of the Table 1 repre-
sent Customer Satisfaction which is the dependent variable, and independent variables
with the following labels; ETM which represent Equipment and materials, whiles BDS, and
ASS represent Before and During service, and After-Sales Services respectively.

Table 1. Labels of variables used.

Labels Variables

Dependent variable:
CSA Customer Satisfaction

Independent variables:
ETM Equipment and Materials
BDS Before and During Services
ASS After-Sales Services
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5. Findings and Discussions

From Table 2, the findings showed that 473 (59.12%) out of 800 respondents were
males, whereas 327 (40.88%) were females. Participants aged 31–40 were the highest of
the age brackets ranging from below 21 years to 71 or more years. On an educational
level, those with senior high certificates were 388 (48.50%) being the highest. A total of
9 (1.13%) were PhD holders making them the least in the cohort. From the table, all the
respondents could read, understand, and interpret, since none was uneducated. Regarding
marital status, people who were single at the time of the survey surpassed the others, with
a value of 322 (40.25%). With respect to the number of years of subscription or engagement,
individuals who have been with MTN Ghana and Vodafone Ghana for a period of 5–9 years
formed a majority of the respondents, representing 328 (41.00%).

Table 2. Respondents’ demographic characteristics (n = 800).

Variable Characteristics Frequency Percent

Gender
Male 473 59.12

Female 327 40.88

Age

Below 21 28 3.50
21–30 101 12.63
31–40 264 33.00
41–50 217 27.13
51–60 95 11.88
61–70 74 9.25
71+ 21 2.63

Educational level

Junior High Certificate 276 34.50
Senior High Certificate 388 48.50

First Degree 102 12.75
Masters 25 3.13

PhD 9 1.13
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Table 2. Cont.

Variable Characteristics Frequency Percent

Relationship Status

Married 296 37.00
Divorced/Separated 42 5.25

Single 322 40.25
Widow/Widower 57 7.13

Cohabitation 83 10.38

Number of years of
subscription or engagement

0–4 183 22.88
5–9 328 41.00

10–14 143 17.88
15–19 105 13.13
20+ 41 5.13

Table 3 shows the correlation matrix, which demonstrates the link between the vari-
ables. The results show that there is a positive and robust link between ETM and CSA at
902, as shown in the table (90.2%). This suggests that “Equipment and Materials” (ETM)
has a substantial positive relationship with customer satisfaction (CSA). It specifies that
“Equipment and Materials” (ETM) has a high tendency for customer satisfaction (CSA),
which supports with the study by [41]. CSA correlated positively with BDS and ASS at
a percentage of 22.3 and 10.8 respectively. The investigational results illustrate that ASS
has a positive relationship with ETM. This is because after-sales services are effectively
utilized where there are good equipment and materials in place, and it gives the employees
confidence to work efficiently. Table 3 reveals, however, that a significant number of cross-
correlation values for the independent variables are tiny. This provides a valid reason to be
less concerned about the issue of multicollinearity among the independent variables [42].

Table 3. Correlation matrix.

Variable CSA EMT BDS ASS

CSA 1
EMT 0.902 1
BDS 0.223 0.131 ** 1
ASS 0.108 0.148 * −0.025 1

** At the 0.01 level (two-tailed), the correlation is significant.* At the 0.05 level (two-tailed) the correlation
is significant.

The results of the model estimation for the data shown in Table 4 indicate admirable
outcomes for the impact of comprehensive quality management on Customer Satisfaction.
The authors considered a model that could practically envision Customer Satisfaction
through total quality management, with a confidence interval level of 95.0 percent. The
model had a p-value of 0.001 in the experiment. The coefficient of determination (R-square)
calculated from the table was 0.883. This number indicates that the model correctly pre-
dicted 88.3 percent of the distribution, implying that MTN’s and Vodafone’s total quality
management techniques were responsible for nearly 90% of the changes or variance in
Customer Satisfaction. The R-square score indicates that the model has a high level of pre-
cision because of the independent variables’ accurate estimating capabilities. The larger the
percentage of accurate estimation, the better the model fits the study statistically. Variables
used in a study have physiognomies to convincingly measure the phenomenon through
the results produced in the experiment. As a result, a unit change in one variable is likely
to have an influence on the other. An increase in one variable, on the other hand, causes
an increase in the other, and vice versa. For example, if the variable “Equipment and
Materials” is increased, there is a good chance that Customer Satisfaction will improve
as well. Table 4 shows that the correlation between “Equipment and Materials” for cus-
tomer satisfaction is 0.623. This demonstrates that for every unit rise in top management
commitment, there is an expected unit increase of 0.623 in customer satisfaction, with all
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other variables being constant. The findings show that “Equipment and Materials” has a
favorable impact on Customer Satisfaction, with a statistically significant value of 0.003
in the study. This finding suggests that “Equipment and Materials” has a high inclina-
tion for organizations to succeed. This finding is analogous to an earlier study by [43].
In this competitive environment through globalization, companies survive with much
effort, unless organizations have good equipment and materials to create the avenues and
strategies to forestall competitive advantage over their rivals. Total quality management
(TQM) has long been recognized as one of the critical challenges that have waxed the
interest of both management and customers. The variable “Before and During Services”
reported a positive relationship with customer satisfaction and is highly significant in
this research. “Before and During Services” is considered one of the effective TQM tools
to offer businesses growth and success. A satisfied customer helps in business growth
through referrals and recommendations. Our findings support previous research by [44]
who discovered that “Before and During Services” improves customer satisfaction. This
research result provides empirical evidence that “After-Sales Services” positively affect
customer satisfaction with a high statistical significance level of 0.002. Our study is in
congruence with previous findings by [45] which found that “After-Sales Services” have
a positive effect on customer satisfaction. When a customer is not satisfied, the customer
will switch to another competitive firm that offers customer satisfaction. Companies with
effective and operative TQM implementation can accomplish corporate benefits such as
productivity enhancement, quality enrichment, turnover maximization, organizational
goodwill, and customer and staff retention.

Table 4. Impact of total quality management on customer satisfaction.

Independent Variables
Dependent Variable

Customer Satisfaction (CSA)

B t-Statistic
Equipment and Materials 0.623 7.875

(0.003)
Before and During Services 0.558 6.290

(0.005)
After-Sales Services 0.395 2.471

(0.002)
R-square 0.883
p-value 0.001

Note: The table above illustrates values for coefficients, t-statistics, R square, and p-values of the study.

The authors used a robustness and diagnostic test in Table 5, which is an alternative
to least squares regression for detecting significant observations and overcoming some
limitations of traditional parametric and nonparametric methods, to examine the Customer
Satisfaction for telecommunication companies in the implementation of TQM. “Equipment
and Materials”, “Before and During Services”, and “After-Sales Services” were all identified
as explanatory variables in this study. According to the results of the robust test, the
model is statistically significant and higher (0.000), as shown in Table 5. The effect of
the explanatory variables (total quality management practices) on the dependent variable
(Customer Satisfaction) was 0.914. This expounds that the variance explained by the model
happened to be 91.4%, signifying immense results produced. From the investigation, the
impact of improving customer satisfaction is consequential from the execution of TQM
activities, since they have strong prediction power. The test, on the other hand, endorses
the notion that TQM has a significant impact on customer satisfaction. The findings give
an intensified confidence that total quality management practices are a booster for a firm’s
customer satisfaction. As far as a business entity introduces and implements quality
management activities, the organization’s competitive advantage will be improved [46].
It is palpable that improving operational efficiency can result in customer satisfaction by
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delivering contented services on time and providing quality products to meet their needs
and or requirements.

Table 5. Robustness and diagnostic test of impact of total quality management on customer satisfaction.

BUP Coef.
Robust

T P > |t| [95% Conf. Interval]Std. Err.

ETM 8.433 1.123 3.060 0.003 6.090 11.777
BDS 1.483 4.397 0.340 0.004 8.915 1.881
ASS 0.023 0.136 −0.210 0.005 4.405 8.239

R-squared 0.914
p-value 0.000

Root MSE 1.027
CSA, ETM, BDS, ASS, characterize customer satisfaction, Equipment and Materials, Before and During Services,
and After-Sales Services, respectively.

The Table 6 shows the different services provided by telecom companies to the cus-
tomers and their opinion about each of them. The majority of the customers say that
“service quality”, “service charge”, “service time”, “customer relationship”, “purchase
experience”, “technology”, and “working day convenience” are all rated “average” being
280, 260, 320, 310, 200, 300, 280, 180, 170, and 320, respectively. Only a small number of
the respondents rated them as “bad” or “very bad”. Nonetheless, physical facilities and
infrastructure is rated as “good” with 360 in total, whilst “service charge” and “working
days convenience” were rated with 200 in total as “good”. It is believed that “service
charge” is perceived to be high, which agrees with research conducted by [47] on the high
cost of telecom charges.

Table 6. Respondents’ perceptions of services.

Serial No. Services Very Good Good Average Bad Very Bad Total

1 Service quality 130 220 280 150 20 800

2 Service charge 100 200 260 180 60 800

3 service time 160 240 320 80 0 800

4 Customer
relationship 220 240 310 20 10 800

5 Purchase experience 280 320 200 0 0 800

6 Before providing
service 170 220 300 60 50 800

7 After providing
service 220 240 280 40 20 800

8 Physical facilities and
infrastructure 220 360 180 40 00 800

9 Technology and
machine used 260 290 170 50 30 800

10 Working days
convenience 130 200 320 130 20 800

The Table 7 lists the rankings of the various services that telecom companies offer to
their consumers. The majority of customers choose “good relationship with customers”
first, with “information in time” ranking second. Next comes “quick rectification of poor
network” followed by “promising service delivery”. “Detection of mobile fraudsters” is
the final step. This shows that telecommunication companies are unable to detect mobile
fraudsters, leaving mobile users in the hands of fraudsters, causing inconvenience to
mobile users. This agrees with a study conducted by [48] on fraud crime mitigation of
mobile applications.
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Table 7. Ranking of services.

Ranks Information
in Time

Quick
Rectification of
Poor Network

Promising
Service

Delivery

Detection of
Mobile

Fraudsters

Good
Relationship

with Customers

n % N % n % n % n %

First 350 43.75 140 17.5 220 27.5 100 12.5 44 55

Second 260 32.5 390 48.75 300 37.5 140 17.5 260 32.5

Third 160 20 240 30 270 33.75 380 47.5 90 11.25

Fourth 30 3.75 30 3.75 10 1.25 100 12.5 10 1.25

Fifth 0 0 0 0 0 0 80 10 0 0

Total 800 100 800 100 800 100 800 100 800 100

Table 8 shows that, the majority of customers place “service delivery” first with
a rating of 3.89, followed by “working convenience” in second place with a rating of
3.86, “information in time” in third place with a rating of 3.85, “physical facilities and
infrastructure” in fourth place with a rating of 3.78, “technology and machines used” in
fifth place with a rating of 3.64, “good relationship with customers” as sixth with 3.49,
“quick rectification of poor network” as seventh with 3.44, and lastly “detection of mobile
fraudsters” with 3.03.

Table 8. Expected scores of different dimensions in service quality.

Services Very
Good Good Average Poor Very

Poor TOTAL Mean

Information in time 213 267 189 131 0 800 3.85

Quick rectification of poor
network 207 243 197 153 0 800 3.44

Service delivery 232 259 173 136 0 800 3.89

Working days convenience 207 281 182 130 0 800 3.86

Good relationship with
customers 210 214 218 158 0 800 3.49

Physical facilities and
infrastructure 266 254 280 0 0 800 3.78

Technology and machines
used 203 244 209 144 0 800 3.64

Detection of mobile
fraudsters 156 183 195 145 121 800 3.03

The Table 9 indicates that “good relationship with customers” ranked first with 4.41,
which shows that establishing a good relationship with a client is of ultimate importance.
“Information in time” is the second in line with 4.41, cluing that telecom companies must
provide information on time to whoever needs it. “Physical facilities and infrastructure”
is rated third with 3.95, “delivery security” is rated fourth with 3.91, “technology and
machines used” rated fifth with 3.88, “quick rectification of poor network” is rated sixth
with 3.80, “working days convenience” is rated seventh with 3.36, and the “detection of
mobile fraudsters” as last with 3.10, which shows that more attention must be focused on
that area. A critical concern must be given to “detection of mobile fraudsters” because
many clients see that section as bad. A study conducted by [49] on “an ensemble learning
based approach for impression fraud detection in mobile advertising” revealed mobile
fraud as a major threat in recent times.
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Table 9. Perceived and actual scores of different dimensions of service quality.

Services Very
Good Good Average Bad Very

Bad Total Mean

Information in time 291 220 167 122 0 800 4.16

Quick rectification of poor
network 194 280 196 130 0 800 3.80

Delivery security 231 241 202 126 0 800 3.91

Working days convenience 171 189 210 132 98 800 3.36

Good relationship with
customers 340 219 138 103 0 800 4.41

Physical facilities and
infrastructure 231 265 204 100 0 800 3.95

Technology and machines
used 228 214 149 108 101 800 3.88

Detection of mobile
fraudsters 160 166 226 130 118 800 3.10

The gap analysis in the Table 10 shows that “tangible”, which includes “physical
facilities and infrastructure” and “technology and machines used” show the highest average
dimension of 0.41, which demonstrates that technology and machines have a positive
impact on customer satisfaction. Our study is in congruence with previous findings by [50].
The next is “reliability” which shows 0.40, meaning the company is reliable in times
of rectifying issues. The third ranking is “empathy”, showing 0.39, which means that
“customer relationship” and “working day” are on average ranking. “Responsiveness”
is ranked as fourth in line, which gives a low signal for information given on time. The
last ranking is “assurance”, showing 0.09, meaning telecom companies have to work on
their “service delivery” and “detection of mobile fraudsters”. This also means customer
satisfaction in the “detection of mobile fraudsters” is not satisfactory; therefore, telecom
companies need to work on this. This study affirms the research conducted by [51] on
detection of Wangiri telecommunication fraud.

Table 10. Gap in each dimension and unweighted average SERVQUAL score.

Dimension Statement Expectation
Score

Perception
Score

Gap
Score

Average for
Dimension

1. Tangible

Physical facilities
and infrastructure 3.78 3.95 0.17

0.41
Technology and
machines used 3.64 3.88 0.24

2. Reliability Quick rectification of
poor network 3.44 3.80 0.36 0.40

3. Responsiveness Information in time 3.85 4.16 0.31 0.31

4. Assurance
Service delivery 3.89 3.91 0.02

0.09Detection of mobile
fraudsters 3.89 3.36 −0.53

5. Empathy
Customer
relationship 3.49 4.41 0.92

0.39
Working day 3.03 3.10 0.07

Unweighted Average SERVQUAL score 1.6
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Table 11 shows the perception of service dimensions, “the telecom companies’ willing-
ness to help customers and provide prompt service” is a heartbeat of the telecom companies
which gives a ranking figure of 29 as the first in line as indicated in Table 11. The second
in rank is “the telecom companies’ ability to perform the promised service dependably
and accurately” with a figure of 28, which is seen to be a concern of the telecom compa-
nies. “The caring and individual attention that the telecom companies provide to their
customers” is ranked third with a figure of 16. “The knowledge and courtesy of the telecom
companies’ employees and their ability to convey trust and confidence” ranked fourth with
a figure of 15 and telecom companies need to take a critical look at that dimension because
an employee needs to have full knowledge of their organization. The last to mention is
“the appearance of the telecom companies’ physical facilities, equipment, personnel, and
communication materials” as the fifth with a figure of 12, which gives the attention of poor
appearance of these needs. According to [52] telecommunication companies are willing to
help their clients and provide prompt services.

Table 11. Perception of service dimensions.

1. The appearance of telecom companies’ physical facilities, equipment, personnel, and
communication materials. 12

2. The telecom companies’ ability to perform the promised service dependably
and accurately. 28

3. The telecom companies’ willingness to help customers and provide prompt service. 29

4. The knowledge and courtesy of the telecom companies’ employees and their ability to
convey trust and confidence. 15

5. The caring and individual attention that the telecom companies provide to
their customers. 16

Total 100

From the Table 12, it is inferred that the entire gap in SERVQUAL model is good
because all those gaps are positive except “Assurance”, which includes “service delivery”
and “detection of mobile fraudsters”. It means that actual satisfaction is greater than
expected satisfaction. Our study is in congruence with previous findings by [53]. In the
case of service delivery and detection of mobile fraudsters, it is showing a low value of 0.9,
this gap implies that the expected satisfaction is below the perceived or actual satisfaction.

Table 12. Weighted SERVQUAL score.

SERVQUAL Dimension Score from Table 10 Weighted from Table 11 Weighted Score

Tangibility 0.41 12 4.92

Reliability 0.40 28 11.2

Responsiveness 0.31 29 8.99

Assurance 0.09 15 1.35

Empathy 0.39 16 6.24

Average Weighted score: 32.70

6. Hypothesis Testing

Customer relationship is the primary factor that determines the quality of the service.
In addition, customers support TQM efforts at all times while using their network services.
The outcome of this study’s empirical evidence supports the notion that total quality
management has direct and beneficial impacts on corporate customer satisfaction. The
findings of this study which is summarized in Table 13, revealed that there is a link between
“Equipment and Materials” and “service quality”, which positively influences customer
satisfaction; hence, we accept H1, which is in line with the contribution of [54]. In their study,
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total quality management had a significant effect on perceived service quality and customer
satisfaction. SERVQUAL, according to Cronin and Taylor (1992), is paradigmatically wrong
since it misjudged and adopted this disconfirmation model. Cronin and Taylor (1994) note
that SERVQUAL confuses attitudes and satisfaction while assessing neither service quality
nor customer satisfaction in previous works. They developed an alternative measuring
instrument, SERVPERF, which simply considers performance, and claimed that service
quality might be operationalized as “akin to an attitude.” The research of [55] contends
that service quality and customer satisfaction are separate constructs but related in that
satisfaction mediates the impact of earlier periods’ perceptions of service quality and leads
to the formation of new service quality perceptions, lends support to Cronin and Taylor’s
critique. Service quality and results in the formation of new service quality perceptions.
The SERVQUAL scale is based on Parasuraman, Zeithaml, and Berry’s (1985, 1988) gap
theory, which contends that consumers’ perceptions of service quality are influenced
by the discrepancy between their expectations for the performance of a general class of
service providers and their assessments of the actual performance of a particular firm
within that class. However, there is no substantial theoretical or empirical support for the
usefulness of using the expectations–performance gap as a benchmark for service quality.
In addition, [56], conducted research on service quality. However, we believe it is more
likely that H2 will be accepted, which states that “Before and During Services” of service
quality positively influences customer satisfaction, which is in line with [57]. In their study,
customer satisfaction is a much stronger driver in influencing repurchase loyalty. They
stated that service-quality customers with a concerted satisfaction edge stick to the products
and services of an organization. We accept H3 as indicated in Table 13, which is that “After-
Sales Services” of service quality positively influence customer satisfaction because the
empirical evidence presented in this study suggests that there is a favorable association
between “After-Sales Services” and customer satisfaction which is in line with [58]. In
their study, their data analysis confirms the positive correlation between after-sales service
quality and customer satisfaction, the positive correlation between customer satisfaction
and customer loyalty, and the direct and indirect relationships between after-sales service
quality and customer loyalty. According to [59], the implementation of TQM helps improve
customer satisfaction.

Table 13. The summary of hypotheses.

Hypothesis Conclusion

H1 Equipment and materials of service quality positively
influences customer satisfaction Supported

H2 Before and during service of service quality positively
influences customer satisfaction Supported

H3 After-sales services of service quality positively influences
customer satisfaction Supported

7. Conclusions and Recommendations

Data analysis and interpretation were conducted using the collected data. Responses
from 800 employees and consumers were collected, and their opinions on the many TQM-
related topics were interpreted. Some parity can be seen in the pattern of their reactions.
Some of the clients were not prepared to reply. A hassle-free study has otherwise been
undertaken. The data were analyzed using several statistical techniques, and the general
findings were discovered and reported.

This study concludes that telecommunication companies can only survive and achieve
customer satisfaction by paying close attention to service quality. The results indicated
that when service quality is compromised, telecommunication companies would lose their
clientele base, which affects customer satisfaction and customer values for that organi-
zation. This study suggests that TQM policies in the telecommunication industry must
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be centered on service quality, which includes “Equipment and Materials”, “Before and
During Services”, and “After-Sales Services”. The study shows that telecommunication
companies cannot survive without paying close attention to service quality since consumers
assess telecommunication companies’ performances based on a company’s ability to satisfy
customers through quality service delivery.

TQM is focused on how customers perceive the results of the service quality and
how well they think the service was delivered. Nonetheless, some employees and top
management also shared their views on how equipment and materials aid in customer
satisfaction, in as much as a service can be dissatisfied, satisfied, or exceed customer expec-
tations. Gaining a clear grasp of the connection between TQM and customer satisfaction
from a SERVQUAL perspective is the study’s key goal.

The success of a firm depends on how satisfied its consumers are, and one of the
elements that directly correlates with customer satisfaction is TQM [60]. If TQM is ap-
plied, companies are able to quickly respond to customer requests and provide them with
high-quality services. The authors conclude that with the good implementation of TQM
techniques, telecommunication companies are able to satisfy their customers. Telecom com-
panies must study customer relationships and develop a strong system of communication
skills with their customers if they want to achieve customer satisfaction. Telecommunica-
tion companies must know how customers rate the quality of a company’s services and
how to evaluate that quality to the advantage of business success [61]. According to the
results of this survey, the majority of businesses offer a wide range of TQM services, and
these services help achieve customer satisfaction. Some customers are only somewhat
satisfied with the TQM activities, so it is vital to train the employees more about the TQM
services [62]. Based on the above submissions, the authors conclude that paying atten-
tion to service quality on “equipment and materials”, “Before and During Services”, and
“After-Sales Services” help achieve customer satisfaction, so telecommunication companies
should monitor these various services in order to survive in business. The study suggests
that telecommunication companies must pay attention to:

• The tangible nature of services such as equipment and materials.
• The companies should be reliable in their service delivery.
• They should respond to issues and complaints as quickly as possible.
• They should assure a customer of the good quality of services and readiness to resolve

problems as and when they happen.
• Additionally, telecom companies must show empathy (the ability to understand and

share the feelings of their customers).

Therefore, total quality management had a significant impact on service quality thereby
influencing customer satisfaction.

7.1. Limitation of the Study

The research significantly contributes to the influence of TQM on telecom companies
to enhance satisfaction. Nevertheless, the study was faced with certain limitations. The
first shortfall of the research is the limited data used by the researcher.

The research examination was constrained in the sense that the study could not do a
thorough investigation of all telecom companies in Ghana. Therefore, the research relied
on a sample size of a few telecom companies in the industry. Data collection concerning
telecom operations is difficult, which is probably due to the reluctance of employees to
allow easy access to information due to bureaucratic, dogmatic, and other influences in the
telecom administration. Thence, the investigator could not administer questionnaires to
all possible respondents of the population, except those reachable. However, the collated
data was limited to a cross-section of the total population. In addition, in the model to
estimate the impact of TQM on customer satisfaction, other satisfaction elements were not
available even though that could not have affected the soundness of the results. Some of
the employees also think providing data about the telecom company represents leaking
or divulging valuable information into the public domain for competitors to see their
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strategies, strengths, and weakness. However, these limitations enumerated did not affect
the predictability, validity, and precision of the findings of the research.

7.2. Policy Implications

Quite a number of policies can be espoused from the conclusive suggestions in the re-
search. Considering the analysis of TQM services in the telecommunication sector, telecom
service quality can be improved if guidelines and principles are meticulously followed.
The implication is that so long as the TQM practices are addressed, customer satisfaction
will be enhanced. Based upon the conclusions drawn in the research work, it is recom-
mended that by emphasizing “Equipment and Materials”, “Before and During Services”,
and “After-Sales Services”, the telecommunication companies can survive in the com-
petitive environment. The research also suggests that establishments need to focus on
these total quality management practices in order to sustain themselves in the business
environment. For organizations to thrive well in the industry, they are essentially urged to
develop relevant policies for the enhancement of good total quality management policies,
which in turn could generate satisfactory returns. Well-executed total quality management
policies through service quality are intended to increase customer satisfaction of telecom-
munication companies and circumvent massive adversities before occurring. From the
findings, it is candidly suggested that Ghanaian telecom companies should increase the
total quality management aspects such as “Equipment and Materials”, “Before and During
Services”, and “After-Sales Services” in order to upsurge customer satisfaction. However,
the study recommends that “Equipment and Materials” must be constantly checked in
order to mediate the other policies into action. It is believed that when “Equipment and
Materials” are constantly checked, it will aid in the effective completion of responsibilities
assigned to employees in the aspects of “Before and During Services”, and “After-Sales
Services” serves as a catalyst to achieve customer satisfaction.

“Before and During Services” which entails “service quality”, “service charge”, “ser-
vice time”, “before providing service”, “working day convenience”, and “customer rela-
tionship” must be checked by the top management on a regular basis, and reports issued
without delay to ensure efficient functioning of the telecom structure. Most times customers
experience network disruption poses a lot of stress on customers when contacting service
providers. Timely corrective action makes flawed systems get back on track to maintain
optimum internal mechanisms. Therefore, all telecom companies must have competent
top managers who will supervise the entire management and staff for quality service.
Data validity tests can be made to confirm quality information and reporting if amounts
or figures are found within a reasonable range, and variances can be dealt with swiftly.
This will help telecoms measure satisfaction and facilitate prompt modification in case of
deficiencies. However, after-sales services must adopt and stick to admirable total quality
management policies that would regulate the shortfalls of the service rendered to customers
of the telecommunication companies.

The researcher hereby suggests that telecom companies in Ghana adopt technological
devices that will drive innovation in order to achieve maximum satisfaction as well as
machines that can easily detect and trace fraudsters. However, physical facilities and
infrastructure must be improved to suit the standard of customers, thereby increasing the
satisfaction level of their customers. Nonetheless, technology and machines need to be in
constant check so as to offer better service quality to their customers. The research proposes
that telecom companies should stress more on the variables, which have a positive effect
on customer satisfaction, and thus can increase their market share and revenue. With
respect to the findings, this study will be appropriate for managers, CEOs, directors,
and academicians.
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7.3. Recommendations for Future Research

The research findings augmented knowledge in assessing the influence of total quality
management on customer satisfaction in the telecom industry. However, the researcher
implores that other areas could also be looked into to extend scholastic ideas in the field.
Firstly, by hiring qualified employees to execute TQM policies, telecom companies should
hire more qualified employees or provide the present staff with more training on TQM
to improve customer satisfaction. Gathering feedback, serving customers at all times
of day, and making customers feel wonderful by having good customer service are all
conducted by employees. The research direction in this area will give a comprehensive
view of customer trust and satisfaction.

Secondly, improving the understanding of the technical support of TQM on customer
satisfaction may be examined as further research. Telecom operators must improve techni-
cal support of “Equipment and Materials” to help telecom businesses cut down on customer
complaints, offer customers improved TQM services, and as TQM improves, activities
get better, which leads to much improvement in customer satisfaction, thereby achieving
customer satisfaction required. Another worthy area of research is the TQM influence
on customer satisfaction for future academics to explore the amalgamation of TQM and
consumer behavior. Thus, this research direction could be studied from the theoretical
relations between TQM and consumer behavior.

To secure their particularities and leverages the substantial connections and synergies
between them. TQM has to be effectively employed to ensure an appropriate link between
consumer behavior, employees, and other stakeholders of telecommunication companies.
However, TQM seeks to provide organizational sustainability in the telecom industry to
ensure that the company functions more professionally and efficiently.
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