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Abstract 
The purpose of the study was to identify the quality of service from the customer point of view and to identify its 
influence on customer satisfaction in the air conditioning and refrigeration industry in Ghana. The main objectives 
were to identify the levels of five service quality dimensions (using SERVQUAL) and customer satisfaction and to 
establish relationship between the two with reference to the industry. A 22-item questionnaire was used to measure 
perceptions of customers in terms service quality while one question was adopted to assess customer satisfaction 
using a seven-point Likert scale. The scale ranged from 1, representing ‘strongly disagree’ to 7 as ‘strongly agree.’ 
A multistage purposive sampling technique was adopted to collect data for the analysis. Ten customers were 
accidentally and conveniently selected from each of the six workshops purposively sampled in the Cape Coast 
Metropolis, Swedru, Kasoa, Winneba and Dunkwa Municipalities. Out of 300 sampled subjects who were involved 
in the study, 170 questionnaires were usable representing a response rate of 68.3 percent. Statistical Package for the 
Social Sciences (SPSS, Version 21) was used to analyze data employing correlation coefficients, standard multiple 
regression and descriptive statistics. Both service quality and customer satisfaction levels were found to be above 
satisfactory. The study also revealed that there are positive relationships between Tangibles, Reliability, 
Responsiveness, Assurance, Empathy and overall service quality, and customer satisfaction. The study concludes 
that improving service quality may go a long way to enhance customer satisfaction in the industry in the Central 
Region of Ghana. 

Keywords: Air conditioning, Customer satisfaction, Refrigeration, Service quality  

1. Introduction 
In the service literature, service quality is described in terms of perceived quality and as an interpretation of the 
judgment of the customer (Culiberg & Rojsek, 2010). Conceptually, service quality has been defined differently by 
both researchers and scholars, being one of the most researched and debated topics (Ananth, Ramesh & Prabaharan, 
2010). For example, service quality may be defined as meeting or exceeding the expectation of customers on 
consistent and continuous basis (Lovelock, Wirtz & Chatterjee, 2011). Haffman and Batesan (2010) however, 
described service quality as an overall evaluation of long term attitudinal formation of organizational performance. 
It is worth noting that both producers and customers attach great importance to service quality. (Osman, Ali, Rashid 
& Jusoff, 2009). This is because globally, the service sector contributes significantly to Gross Domestic Product 
(GDP) in both developed and developing countries. In 2002, for instance, the service industry contributed 63.9% to 
global GDP. The maintenance and repair service, including the air-conditioning and refrigeration repair sub services 
sector, thus contributes to Gross Domestic Production in these countries, particularly in developing countries where 
incomes do not make it favorable to purchase new items produced by manufacturers.  

Refrigeration and air conditioning has various uses and its impact on societies has been overwhelming (Wikipedia, 
2017). Refrigeration and air conditioning has impacted on agriculture, food production, diet, lifestyles and 
settlement patterns. Refrigeration is used in private homes, and public buildings for air conditioning. It is also used 
for refrigerating foodstuffs in homes, restaurants and storage warehouse. It is used for preserving beverages, fruits 
and vegetables, fish and meat over long periods throughout the year (Keep your fridge-freezer clean and ice, 2008).  

The highest influx of air conditioning and refrigeration systems in Ghana was the year 2005, most of these being 
second-hand items (Graphic Online, 2013). Only 8600 of the 172,000 recorded were new. Between January 2005 
and December 2008, 389,200 used refrigerators and freezers were imported into the country. Twenty five thousand 
new refrigerators were imported at the same time. In 2008 the installed capacity of refrigeration and air conditioning 
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units in the country was 1,859,382. Light commercial refrigeration and air conditioning units accounted for 65% 
while residential air conditioning units were 35% (650,784). This excludes domestic refrigeration units. Report from 
the 61th meeting of the executive committee for the implementation of the Montreal protocol shows that the average 
ratio of importation of new to used refrigerators into Ghana is 6 percent. Thus out of a total of 406, 181 estimated 
total refrigerators and air conditioners imported into Ghana from 2005 to 2008, only 24,371 were new. This 
development makes the service quality of the repair and maintenance in the sector more relevant to the survival of 
the industry. According to Rajnish and Satyendra (2010), the success of every industry depends on the quality of 
service provided to its customers. The air conditioning and refrigeration repair sector is no exception. This is 
because the concern of customers to repair and maintenance of mechanical equipment’s of this nature goes a long 
way to determine the satisfaction of service provided.  

Generally, the provision of quality service induces new customer attraction, increases market share and profitability, 
paves the way for customer loyalty and creates customer satisfaction (Ushantha, Wijeratne& Samantha, 2014; 
Kumari & Rani, 2011). Arashli, Katircioglu and Smadi (2005) and Ushantha, Wijeratne and Samantha (2014) have 
shown that there is a positive relationship between quality of service rendered and satisfaction of customers, and that 
increased customer satisfaction influences customer loyalty, customer retention, increased customer tolerance, 
positive word of mouth and relationship marketing (Newman, 2001; Goode & Mouinto, 1995). Exploring the 
relationship between quality of service and customer satisfaction in the air conditioning refrigeration repair industry 
in Ghana thus calls for greater attention if the industry is to succeed and survive in the face of recent rise of attention 
by customers to quality of services rendered by providers. This means that a substancial number of service 
workshops are required to provide the needed and satisfactory repair and maintenance service to support the 
industry.  

In spite of the contribution of air conditioning and refrigerators to various sectors of the economy by facilitating 
commercial, social, industrial and domestic activities,it appears there is virtually no studies or literature relating 
quality of service in the maintenance and repair of air conditioners and refrigeratorsin Ghana. This study intends to 
fill that gap. In today’s business environment, nonetheless, service quality has become a topical issue for two major 
reasons: one, it is an important feature in the provision of competitive advantage towards industry performance and 
customer expectation to satisfaction; and two, it ensures long term success of an industry. A number of studies have 
used the SERVQUAL (perception and expectation) approach for measuring service quality in various service 
industries. In spite of this trend, Cronin and Taylor (1992) recommend the use of SERVPERF (perception only) as a 
better alternative in determining service quality. This study therefore dwelt on SERVPERF to determine service 
quality and the relationship between service quality and customer satisfaction in the maintenance and repairindustry 
ofair conditioning and refrigeration service sector in the Central Region of Ghana.  

1.1 Statement of the problem 
Ghanaian commercial importers, shop owners, traders and individuals have imported refrigerators from all regions 
of the world including Europe, North America and Asia (Graphic Online, 2013). Between 2005 and 2008, 381,912 
used refrigerators were imported, out of which 91% were from Belgium, Germany, Italy, Netherlands and United 
Kingdom at an annual increase of about 6%.In 2008, 1,859,382 installed capacity of refrigeration and air 
conditioning units was available in Ghana with 1,210,400 units being light commercial refrigeration and air 
conditioning units. These units require both corrective and preventive maintenance in order to ensure continuous 
functioning. A preliminary study, however, appear to show that customers in the industry in the Central Region of 
Ghana are not satisfied with the quality of service delivered by service providers. Search through literature also 
appear to indicate lack of research in the field in Ghana in general, and the Central Region in particular. There is 
therefore the need for a scientificenquiry into the quality of service rendered in the repair and maintenance of air 
conditioning and refrigeration systems in the industry and how it influences the satisfaction of customers in the 
Region. The purpose is to identify service quality from the customer point of view and to identify its influence on 
customer satisfaction in the industry. Both industry players and stakeholders, and future researchers will find results 
and suggestions of the study useful for decision-making, policy implementation and academic purposes. 

1.2 Aim and Objectives 
The aim of the study was to determine quality of service and customer satisfaction in the air conditioning and 
refrigeration repair and maintenance services sector in the Central Region of Ghana. The objective of the study 
however was to determine the influence of service quality dimensions on customer satisfaction, from the customer 
point of view by measuring perception of quality of service. Six hypotheses were tested in this regard. 
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1.3 Research hypotheses 
The following null hypotheses were tested during the study: 
HRoRP

1
P: There is no significant relationship between service tangibles and customer satisfaction. 

HRoRP

2
P: There is no significant relationship between service reliability and customer satisfaction. 

HRoRP

3
P: There is no significant relationship between service responsiveness and customer satisfaction. 

HRoRP

4
P: There is no significant relationship between service assurance and customer satisfaction. 

HRoRP

5
P: There is no significant relationship between service empathy and customer satisfaction. 

HRoRP

6
P: There is no significant relationship between overall service quality and customer satisfaction. 

1. Literature Review 
2.1 Refrigeration and Air Conditioning Maintenance and Repair 
Many household refrigerators and large industrial and commercial refrigeration and air conditioning systems work 
on the vapor-comprehension refrigeration system. In this cycle a refrigerant circulating in a closed cycle enters the 
compressor as a vapor. At constant entropy, the vapor is compressed in a compressor (electrically powered by a 
motor). It exits at a higher temperature from the compressor to the condenser, which cools the vapor through 
condensation, changing from the vapor into the liquid state through the removal of additional heat at constant 
temperature and pressure. The liquid refrigerant then enters the expansion valve where there is sudden decrease in 
pressure. The flashing process through evaporation in the expansion valve causes auto-refrigeration of the 
refrigerant whereby less than 50% of it evaporates. The resulting liquid-vapor mixture which has achieved lower 
temperature and pressure then passes through the evaporator coil or tubes when it vaporizes completely after getting 
into contact (exchanging heat) with the warm air in the space to be refrigerated. The space to be refrigerated 
becomes cooler while the evaporated refrigerant gets warmer. The vaporized refrigerant is drawn into the 
compressor and compressed thus repeating the cycle. 

Basically, refrigeration and air conditioning is a process whereby heat is removed from one environment to another 
under controlled conditions. Though heat transport can be facilitated by heat, magnetism, electricity, laser and other 
methods, transport by mechanical work is the most common. Applications of refrigeration include air conditioning, 
household refrigerators, domestic and industrial freezers, cryogenics and heat pumps (Wikipedia, 2017). This is 
referred as refrigeration principle through mechanical work. Refrigeration has impact on settlement patterns through 
the development of refrigerated rail cars, refrigerated vans, and expansion of rural areas and growth of cities, usually 
referred as galactic cities or edge cities. Galactic cities are previous residential or rural areas outside a central 
business district or traditional downtown which is presently concentrated with entertainment, business and shopping 
or commercial activities. Many areas are able to specialize in the production of both different and specific 
agricultural produce at simultaneous periods of the year due to the power of refrigeration. 

Refrigeration also affects agriculture and food production which in turn influences the demography of a country. 
Farmers may no longer live in their farms as a result of the application of refrigeration. Increased population with 
time increases the demand for agricultural products. Fortunately, improved technology, including refrigeration, 
creates a positive proportion of output per person to meet societal supply requirements. Refrigeration has thus 
encouraged dairy products. It has also facilitated exportation and importation of meat products such as beef, mutton, 
chicken and pork, influencing meat packaging and business. Introducing refrigeration systems to farming activities 
further facilitates food preservation and safe food supplies. Furthermore, it allows the production and transport of 
perishable products from region to region and between countries. During warmer periods refrigeration becomes of 
great use for meat produce, dairy processing and crop production and processing in farms due to cool temperature 
demands for preservation (Wikipedia, 2017). 

Refrigeration influences lifestyle and diet. The production of many foods and diet depends on the season of the year 
and proximity of human settlement to farm lands. The modern concept of super market has become feasible partly 
due to refrigeration systems. Refrigeration has made it possible for supermarkets to sell meat and dairy products 
through alternation of type of product sold and selling all year round contributing to increased leisure time and 
convenience marketing (Wikipedia, 2017).The introduction of refrigeration systems has also promoted output, 
consumption and nutrition. For example, in the United States the ease of storage and transportation of meat and 
dairy products resulted in 1.7% increase in dairy consumption and overall protein consumption by 1.25% annually. 
Through reduction in waste and spoilage product prices went down. This accounted for not less than 5.1% of adult 
stature increase, improved nutrition, improved nutrient quality and quantity and increase in human health quality 
(Freidberg, 2010).  
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Considering the benefits and uses of refrigeration and air conditioning systems serious attention should be given to 
its maintenance and repair sector. Maintenance may generally be either corrective or preventive. Corrective 
maintenance is also referred as repairs. It may be defined as “a maintenance task performed to identify, isolate and 
rectify a fault so that the failed equipment, machine or system can be restored to an operational condition within the 
tolerances or limits established for in service operations (Morow, 1952). Nakajima (1988) also quotes the definition 
of corrective maintenance “as maintenance which is carried out after failure detection and is aimed at restoring an 
asset to a condition in which it can perform its intended function”. Thus corrective maintenance is engaged when a 
fault or problem has developed. The purpose is to bring back the system into its design functional state though 
absolute reinstatement may not be achieved due to ageing, wear, and tear and corrosion of system components. Thus 
maintenance and repair are services that are needed to be performed when an equipment, machine or system is not 
working properly or not working at all to yield expected performance. 

In the present study maintenance means proactive maintenance. The primary focus of proactive maintenance is to 
identify and isolate the root causes of equipment failure and rectifying before the system begins to perform 
improperly or breaks down completely. It thus identifies and rectifies defects that eventually end up in complete 
failure. Maintenance and repair of air conditioning and refrigeration systems (other than large scale) may not be 
condition-based though the conditions of the systems may be basically determinedmanually.Condition-based 
maintenance (CBM) is a maintenance method which deals with monitoring of system conditions and predicting to 
prevent complete failure. While some customers will wait for complete failure a few may not. Service quality and 
customer satisfaction are therefore required to sustain the industry. With majority of the units being used before 
imported into the country, customers appear to put their trust and confidence in maintenance and repair workshops 
in order to maintain continuous operability of thesystems. The quality of services rendered by service providers 
becomes of utmost necessity to customers in the industry in this respect. 

2.2 Service Quality Measurement  
Defining service quality and its measurement has been a difficult task as a result of the intangible nature of service 
(Singh & Khurana, 2011). However various scholars and researchers have defined service quality and developed 
means of measuring it. The distinctive features of services (intangibility, perishability, heterogeneity of product and 
simultaneity of production and consumption) brings to the fore this difficulty. According to Sasser, Olsen and 
Wyckoff (1978), a service cannot be stored or disappear in use. It requires personal contact. As a perceived 
commodity, service quality portrays customer judgment of a service (Culiberg and Rojsek, 2010). Ahktar (2011) 
describes service quality as an indicator of industrial and sectorial performance success and survival. According to 
Lovelock et al. (2011), service quality is an indication of consistently meeting or exceeding the expectation of 
customers. Kiew and Chee (2007) also views service quality as a result of the comparison between consumers’ 
expected service and perceived service. This description of service quality support the definitions by Parasuraman et 
al 1985 who played a pioneering role in the measure of service quality. It is also in agreement with the definition of 
Grӧnroos (1984) that service quality is the result of evaluation of comparison of expectations and outcomes of 
service rendered. 

Parasuraman et al (1985) operationalized service quality as the degree to which customer expectations and 
perceptions are differentiated. They defined service quality as a universal evaluation of or attitude towards total 
service excellence. In operationalizing the concept Parasuraman et al (1985) proposed the SERVQUAL scale which 
is a questionnaire based on a 7-pont Likert scale to measure the contextual attributes of service quality. While the 
contextual scale consists of 22 items the ‘generic’ model consists of five. The scale measures both customer 
perceptions and expectations with the aim of determining the gaps between them, both contextually and generically. 
Though the initial dimensions were ten, they were later consolidated into five (Parasuraman et al 1988). The five 
dimensions as consolidated are service tangibility, reliability, responsiveness, assurance and empathy. Tangibility 
deals with physical facilities, equipment and appearance of personnel, reliability is the ability to perform the 
promised service accurately and dependably, responsiveness is concerned with the willingness to help customers and 
to provide services promptly, assurance is also concerned with the knowledge and courtesy of service providers and 
their capacity to instill trust and confidence, and empathy deals with caring individualized attention the service 
provider gives to customers (refer Table 1 for the 22 items). 
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Table 1: Contextual attributes and generic dimensions in the SERVQUAL instrument 
Dimensions Contextual attributes 
Tangible 1. Sets of equipment are modern 

2. Physical facilities are appealing 
3. Employees are neat and professionally dressed 
4. Materials are visually appealing 

Reliability 1. Services are performed within promised time 
2. Providing service as promised 
3. Services are provided right the first time 
4. Services are correctly performed right the first time. 
5. Maintaining error free records. 

Responsiveness 1. Tell customers when services will be performed. 
2. Prompt service to customers 
3. Willingness to help customers 
4. Readiness to respond to customers request 

Assurance 1. Employees are trust worthy 
2. Customers feel safe in their transactions. 
3. Employees are consistently courteous 
4. Employees are knowledgeable to answer customer’s questions. 

Empathy 1. Giving customers individual attention. 
2. Employees deal with customers in a caring manager. 
3. Having the customer best interest at heart. 
4. Employees understand the needs of the customer 
5. Convenient business hours. 

Source: Kotler and Keller (2006) 

In spite of its popularity and extensive use and application (Shahin, 2007), SERVQUAL has been both conceptually 
and operationally criticized. Cronin and Taylor (1992) have criticized the universality (generic) of the SERVQUAL 
Scale as well as the multiple meanings of ‘expectation’ which enables customers use standards and not expectations 
to evaluate service quality. Culturally, Carman (1990) and Cui, Lewis and Park (2003) were of the view that the 
scale is not applicable to different cultural settings. In terms of service delivery processes, Mangold and Babakus 
(1991) have misgivings towards SERVQUAL. Carman again (1990) criticizes SERVQUAL in terms of time 
required in measuring perception and expectation scores separately and differently. The most critical of the 
criticisms of SERVQUAL is the gap analysis where the difference between customer expectations and customer 
perception becomes the degree of service quality (Cronin& Taylor, 1992, 1994). The authors, therefore, concluded 
that it is enough to measure service quality in terms of customer perceptions only. The SERVPERF (service 
performance) was developed as a performance based only measurement instrument for determining service quality. 
One fundamental assumption of SERVPERF is that measuring expectations is irrelevant since customers 
automatically and naturally rate service quality by comparing performance expectations and perceptions of the 
service rendered (Culiberg & Rojsek, 2010). Thus while SERVQUAL evaluates both customer expectations and 
perceptions, SERVPERF measures customers perceptions only, using SERVQUAL measuring instrument of same 
structure and dimensions, both contextually and generically. The present study measured customer perceptions only 
as a measure of service quality using the SRVQUAL scale. According to Wang and Shieh (2006), Jain and Gupta 
(2004), Gotlieb, Grewal and Brown (1994), Babakus and Boller (1992), there is empirical evidence of the 
superiority and favor of SERVPERF against SERVQUAL. 

2.3 Service Quality and Customer Satisfaction  
Studies have shown that there is a relationship between service quality and customer satisfaction (Ushantha, 
Wijeratne & Samantha, 2014; Bahia & Nantel, 2000; Parasuraman et al, 1988,). Zeithamal, Bitner and Gremler 
(2009) have shown that service quality is an element of customer satisfaction; thus determining customer 
satisfaction (Cronin & Taylor, 1992); Wang, Lo & Hui, 2003). Though both concepts are basically different they 
have some common features (Brady & Cronin, 2001). Thus the definition by Kotler and Armstrong, (2012) that 
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customer satisfaction is the degree to which the perceived performance of a product compares with the expectations 
of consumers is not misplaced. Undoubtedly industry players, organizations, firms and sectors in various economies 
have appreciated both service quality and improved customer satisfaction as important differentiators to effective 
competition (Silva, 2009) and industrial survival (Gržinic, 2007). 

3. Method and Instrument 
The population of the study was customers who patronized air-conditioning and refrigeration systems workshops for 
maintenance and repair work. A multistage sampling technique was adopted to collect data for the analysis. First, 
the Central Region was selected due to its strategic location between the capital region and the oil and gas regions of 
Ghana. Second, five administrative districts in the Region were sampled using purposive sampling, namely Cape 
Coast Metropolis, Swedru, Kasoa, Winneba and Dunkwa Municipalities. These are the five most populous 
administrative districts in the region (Ghana Statistical Service, 2012); settlements where most of the residents use 
domestic and industrial refrigerators including deep freezers, and air conditioning systems.The third sampling 
stageinvolved sampling ofsix maintenance and repair shops, employing purposive sampling technique, from each 
district. Finally, ten customers from each workshop were accidentally and conveniently selected. Thus a total of 300 
customers, sixty from each administrative district,were involved in the study. However,taking into consideration 
returned questionnaire, missing data and ease of computation, 170 questionnaires were analyzed, at an effective 
response rate of 68.3 percent. The effective response rate of each district was Cape Coast Metropolis 68.33% (41 
respondents); Swedru 53.33% (32 respondents): Kasoa 66.67%(34 respondents); Winneba 50%(33 respondents); 
and Dunkwa 50% (30 respondents).A pilot study of 32 customers helped to structure the questionnaire using English 
as the medium of communication. 

The study ensured that none of the customers responded more than once to the questionnaire. Customers who had 
not patronized workshop for more than two occasions were not included in the sample. This is in agreement with the 
suggestion by Dabholkar (1996) that in defining service quality perception of the customer should be premium and 
be related to that industry in which measurement is made. This is also in line with the suggestion by Katariina, 
Sudhir, Hannu & Nina (2008) and Elistina and Naemah, 2011) that consumer intimacy with a service is a cardinal 
feature of perception in relation to its condition.  

The SERVQUAL instrument, a 22- item questionnaire developed by Parasuraman et al (1988), was employed to 
measure only the perceptions of customers. Thus service performance was viewed in terms of the dimensions of 
SERVQUAL comprising tangibles, reliability, responsiveness, assurance and empathy. Demographic parameters 
considered in the questionnaire include gender, age, occupation, highest educational attainment and income level. A 
pilot study of 32 customers helped to structure the questionnaire using English as the medium of communication. A 
five-point Likert scale ranging from 1 representing “strongly disagree” to 7 representing “strongly agree” 
respectively was used to measure perception towards service quality and customer satisfaction from the point of 
view of customers. The questionnaire was self-administered to those who were willing to partake in the study. Data 
was collected within the months of January and February, 2015,during the dry season when demand for chilled 
products was at the peak,in the hours of 9am to 2pm. Data was processed and analyzed using the Statistical Package 
for the Social Sciences (SPSS, Version 21) employing standard multiple regression and descriptive parameters of 
mean and standard deviation.   

4. Results and Discussion 
A Cronbach alpha coefficient of 0.85 was obtained when questionnaire was tested for reliability indicating the 
effectiveness of the instrument (Bailey, 1994; Cronbach, 1951). Reliability of service quality dimensions ranged 
between 0.789 and 0.913. Variance inflation factor (VIF) was between 1.363 and 3.298, below 10; while Durbin-
Watson value recorded was 2.059, also close to 2. The tolerance value was also between 0.303 and 0.734, again less 
than unity. Thus internal consistency was found to be positive. Additionally, internal validity was ensured as the 
study met the conceptual and scientific methods and requirements adopted by reliable and proven researchers and 
related studies (Payne & Payne, 2004). Majority (81.5%) of the respondents was male. Additionally majority (46%) 
was between the ages of 30-34. Additionally majority (84.1%) of the customers had no knowledge on air 
conditioning and refrigeration maintenance and repair; while15.9% had little or much knowledge. Only7.05% 
bought systems new. This is comparable to the fact that an average of about 6% of imported air conditioning and 
refrigeration systems into the country are used ones. Out of the 170 respondents 9 (5.3%) had sent air conditioning 
systems for maintenance or repairs. This may be due to the relatively high cost of purchase, installation and energy 
consumption of air conditioning systems to the ordinary Ghanaian. 
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Table 2: Characteristics of service quality dimensions 

Service quality 
Dimension 

Cronbach 
Alpha 

Mean 
Score 

Standard 
Deviation 

Correlation 
Coefficient 

Mean Score 
Grade 

Sig 

Tangibles 0.839 4.31 0.65 0.403 Medium 0.000 
Reliability 0.847 5.00 0.84 0.512 High 0.000 
Responsiveness 0.798 5.09 0.75 0.48 High 0.000 
Assurance 0.913 5.02 0.76 0.55 High 0.000 
Empathy 0.895 5.16 0.65 0.46 High 0.000 
Customer 
satisfaction 

 4.68 0.95 1   

Correlation is significant at the 0.01 level (2-tailed); (Legend: <3=Low; 3-4.99=Medium; >4.99=high) (Source: 
Computation from study data)  

Table 1 shows that service quality in the industry is either medium or high since the means were between 3 and 7 on 
the Likert scale. The highest mean score was 5.16 (empathy) followed by 5.09 (responsiveness); 5.02 (assurance); 
5.00 (reliability) and 4.31 (tangibles) in descending order. Considering the closeness of the first 4 dimensions this is 
an indication that the refrigeration systems repair industry provides approximately the same level of high service 
quality but are not doing relatively well in the quality of tangibles. Thus in relative terms equipment used appear to 
be obsolete or old-looking; physical facilities are not appealing to the eyes of customers, employees are not neatly 
dressed and materials used such as spare parts, consumables and other engineering materials are not visually 
appealing 

Table 2 also shows the linear relationship between service quality dimensions and customer satisfaction under 
correlation coefficient using Pearson’s product moment correlation analysis. The results show positive relationships 
between service quality dimensions and customer satisfaction indicating that as service quality increases, customer 
satisfaction also increases. The highest correlation is between customer satisfaction and assurance (0.55); as well as 
reliability (0.512); responsiveness (0.48); empathy (0.46) and tangibles (0.403) in decreasing order. Table 2 further 
shows that the relationship between service quality dimensions is significant at levels lower than 0.0001. Applying 
Cohen’s (1988) criterion, the relationship between customer satisfaction and assurance and reliability were found to 
be strong whiles that between customer satisfaction and responsiveness, empathy and tangibles were relatively 
weak. This implies that there is a strong positive relationship between customer satisfaction and assurance as well as 
reliability and a relatively weak one between responsiveness, empathy and tangibles. Thus as each of the variables 
increase, customer satisfaction also increase.  

In order to gather enough evidence for the relationship between the service quality dimensions and customer 
satisfaction, the five variables were collapsed into an overall service quality by determining the mean of the means 
of the generic variables. Table 3 and Table 4 depict the model summary and the coefficients of the multiple linear 
regression of the relationship between overall service quality and customer satisfaction respectively. Collinearity, 
tolerance and variance inflation factor (VIF) of each shows a unitary independent variable. A Durbin – Watson 
value of 2.059, close to 2 is also an indication of no ‘serial’ correlation for the unitary independent variable (overall 
) justifying its reliability (refer Table 3 and Table 4).A simple regression analysis between overall service quality 
and customer satisfaction showed a linear relationship. The mean scores of service quality and customer satisfaction 
were 4.86 (SD=0.59) and 4.68 (SD=0.95) respectively indicating that customers were relatively less satisfied with 
the quality of service they receive. A Pearson’s coefficient of 0.754 indicates a uniquely strong contribution of 
overall service quality to customer satisfaction, and that the relationship was significant (P<0.0005). The obtained 
R P

2
P value of 0.568 means the model (which involves overall service quality) explains 56.6 percent of the variance in 

customer satisfaction.Applying Cohen’s (1988) criterion again to interpretthe correlation coefficient(Table 
3)indicates a respectable strong relationship between overall service quality and customer satisfaction(Pallant, 
2005). The relationship between the two variables may be represented mathematically (refer Table 4) as: 

y=1.21x - 1.20; 

Where x = overall service quality and y= customer satisfaction; 2≤ 𝑥 ≤ 6 and 1 ≤ 𝑦 ≤ 7 
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Table 3: Model summary of relationship between overall service quality and customer satisfaction. 
Model R R square Adjusted R 

Square 
STD Error of RP

2 Durbin-Watson 

1 0.754 0.568 0.566 0.62486 2.059 
Source: Study data  

Table 4: Coefficients of relationship between overall service quality and customer satisfaction. 
Model Unstandardized 

coefficients 
Standardized 
coefficients 

t sig Correlations Collinearity 
statistics 

B Std 
error 

Beta Partial Part Tolerance VIF 

Overall 
Customer 
Satisfaction 

1.210 0.064 0.754 18.976 0.000 0.754 0.754 1.000 1.000 

Constant -1.201 0.312 - -3.845 0.000 - - - - 

Source: Study data  

The relationship between service quality and customer satisfaction was further explored in terms of individual 
dimensions (tangible, reliability, responsiveness, assurance and empathy) on one hand and customer satisfaction on 
the other using multiple regression modeling. This is to confirm the relationship between the independent variables 
(service quality dimensions) and the dependent variable (customer satisfaction). There was therefore the need to 
assess the multi-linearity and serial correlation among the independent variables (Kajananthan & Achchuthan, 2013; 
Velnampy & Achchuthan, 2013; Durbin-Watson). Collinearity tolerance ranged between 0.303 (Reliability) and 
0.734 (Responsiveness), all above the critical value of 0.1 indicating there is no multi-collinearity among the 
variables. VIF values also ranged between 1.363 for Responsiveness and 3.298 for Reliability which are below the 
threshold value of 10 confirming the absence of multi collinearity. The Durbin-Watson (DW) value among the 
variables was 2.074. According to Durbin-Watson, a value close to 2 is an indication of the absence of serial 
correlation while close to 0 shows a likely serial correlation. The DW value of 2.074 thus reveals there is no serial 
correlation between the variables. 

Table 5: Model summary of relationship between customer satisfaction and service quality dimensions 
Model R R square Adjusted R 

square 
Std error of the 
estimate 

Durbin-Watson 

1 0.666 0.444 0.434 0.71405 2.074 
Source: Computed from study data  

 
 
 
 
 
 
 
 
 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 5 Issue 3, March 2018  

 ISSN (Online) 2348 – 7968  

www.ijiset.com  

113 
 

 
 
 
 
Table 6: Coefficients of relationship between customer satisfaction and service quality dimensions 

Source: Computed from study data  

Table 6 displays the coefficients of the relationship. The highest standardized Beta value was 0.31 (responsiveness) 
and the lowest 0.051 (tangibles). The strongest contribution to customer satisfaction was thus responsiveness. This is 
followed by reliability (0.216), assurance (0.18) empathy (0.143) and tangibles (0.051) in descending order (refer 
table 6). However, a cursory look at the significance values tells that only the contributions of reliability, (0.009), 
responsiveness (0.0005), assurance (0.006) and empathy (0.027) were significant to the contributing to customer 
satisfaction. The study has thus specifically corroborated with the findings of Cronin and Taylor (1994) that, 
generally, there exist a positive relationship between service quality and customer satisfaction. This implies that in 
managing service quality, shop managers would rather concentrate on these four factors. This also shows that the 
response as given by respondents gives an indication that tangibles as a dimension of service quality does not give a 
significant unique contributing to customer satisfaction in the refrigeration industry in the Central Region of Ghana. 

The study outcomes in Table 5 reveal that the model, which entails reliability, responsiveness, assurance, empathy 
and tangible, explains 44.4 percent of the variance in customer satisfaction (R square) with standard error of 0.714. 
The contribution of the independent variables to this percentage were 7 percent (Responsiveness); 1.6 percent 
(Assurance); 1.4 percent (Reliability); 1 percent (Empathy) and 0.1 percent (Tangibles) (Table 6). Thus the total 
variance in customer satisfaction is uniquely explained by each independent variable by these corresponding 
proportions (Part correlations). 

2. Conclusion 
The study aimed at measuring the influence of service quality on customer satisfaction as perceived by customers in 
the air conditioning and refrigeration maintenance and repair service industry through the measurement of customer 
perceptions of service performance using the SERVQUAL scale as proposed by Parasuraman et al (1988).The 
relationships between service quality dimensions of Assurance, Reliability, Responsiveness, Empathy and 
Tangibles, and customer satisfaction were assessed. Mean score values for service quality dimensions ranged 
between 4.31 and 5.16 on 1-7 point Likert scale, all dimensions being statistically significant except Tangibles, with 
the highest being Empathy and the lowest Tangibles. There was a strong and positive correlation between customer 
satisfaction and Assurance (0.55) and Reliability (0.512). The relationship between customer satisfaction and both 
Responsiveness (0.48) and Empathy (0.46) were also strong and positive and medium (0.403) for Tangibles. A 
linear relationship between customer satisfaction and service performance dimensions also revealed positive 
relationships between Reliability, (0.244) Responsiveness (0.374), Assurance (0.223), Empathy (0.207), and 
Tangibles (0.074) on one hand and customer satisfaction on the other. All relationships were significant except 
Tangibles. A linear significantly positive relationship between customer satisfaction and overall service quality 

Model 
dimensions 

Unstandardized 
coefficients 

Standardized 
coefficients 

t Sig Correlations Coillinearity 
statistics 

B Std 
error 

Beta   Partial Part Toleran
ce 

VIF 

Constant -0.950 0.437  -2.172 0.031     
Tangible 0.074 0.098 0.051 0.755 0.051 0.046 0.034 0.453 2.20

7 
Reliability 0.244 0.093 0.216 2.623 0.009 0.158 0.119 0.303 3.29

8 
Responsive
ness 

0.374 0.064 0.310 5.845 0.000 0.335 0.265 0.734 1.36
3 

Assurance 0.223 0.080 0.180 2.795 0.006 0.168 0.127 0.499 2.00
5 

Empathy 0.207 0.093 0.143 2.224 0.027 0.134 0.101 0.500 2.00
1 
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(0.754) was also established. Thus, there exists positive relationships between the five service quality dimensions 
and customer satisfaction in the air conditioning and refrigeration systems maintenance and repair industry and that 
improving service quality may go a long way to improve customer satisfaction in the industry in the Central Region 
of Ghana. Thus the null hypotheses were rejected and the alternative hypotheses accepted. Though the findings 
obtained may not be convenient for generalization, the sample used and the approach adopted could more than 
compensate for the limitations associated with the use of non-probability sampling techniques used in the study.  
The study recommends research in the area of service quality dimension scale for the industry in Ghana. Developing 
a multiple-item service quality scale for the industry and using it to access service quality and its relationship with 
customer satisfaction will enhance measurement capability of service quality in the industry. Continually 
researching in these areas will certainly provide detail understanding and appreciation of consumer perception on 
service quality and give appreciable benefits to both service providers and customers by enhancing customer 
satisfaction in the air conditioning and refrigeration systems maintenance and repair industry in Ghana. 
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