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Abstract Since the early 1990s till now, public administrations and the ways of conducting government business in the world has changed due to the advent of information and communication Technologies. The delivery of Public e-services enabled by e-government initiatives and innovations have fostered growth and competitiveness in the public sectors to the private sector and among countries. Countries, developed and developing including Ghana have adopted the electronic approach of service delivery in order to maximize the benefits that are associated to the use of it. Governance has become more participatory and citizen centered. However, the satisfaction or dissatisfaction of the e-service delivery plays an important role in the success of the e-government adoption and implementation. In view of this, we have extended the American customer satisfaction Index (ACSI) model to ascertain the factors that affect the satisfaction of e-service delivery in the city of Accra, Ghana and to know the relationships that exist among these factors. In trying to find out the factors that affects satisfaction in the city, the service quality constructs in the American Customer Service Index(ACSI) model has been changed based on our proposal and through existing literature, by adopting Functional Service Quality and Technical service quality which are very important service quality dimensions proposed by other scholars. The perceived usefulness construct is also added to establish a model of Citizens’ satisfaction for this research. The loyalty construct or variable of the American Customer Satisfaction Index (ACSI) model has been replaced by Citizens’ Trust. This is called customer trust in the American customer satisfaction index model when dealing with the public sector. The survey was conducted in the city of Accra specifically at the Drivers and Vehicles Licensing Authority (DVLA) and the Registrar Generals Departments with 242 respondents. The results of the research show that the citizens’ are satisfied with the Public e-service delivery in the city of Accra Ghana, and that the satisfaction of the service delivery produces citizens’ trust. There is also a great impact of Functional Service Quality, Perceived Technical Service Quality, Perceived Expectation, and Perceived Usefulness on Citizens’ Satisfaction in the City. The research has proposed some suggestions to government and city managers in adopting measures that will help in the provision of Public e-services in the city and other cities in the country and beyond. The findings of this work will also add to the field of knowledge in e-service delivery as well as serve as a guide to service delivery model in developing countries.
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1 Introduction
The advent of Information and Communication Technologies has brought about different ways people, companies and governments interacts, do business and make decisions in almost all the countries of the world. Since early 1990s, the introduction of E-government has affected the delivery of public services to citizens as well as firms and intra-government dealings in agencies, departments and ministries in Ghana. Though all the 193 countries under the United Nations (UN) have started implementing the e-government[34], countries in the African region including Ghana still lags behind according to the 2016 United Nations E-government Development Index (EGDI) report. “Africa lag globally with a low average at 0.2882, a figure that falls far below the leading European EGDI value of 0.7241”[29]. Internet users have increased from 19.6% of the population in 2014 to 29.6% as of June, 2016, according to Internet World Stats, 2016, and the face book users increasing from 2,900,000 to 3,500,000 respectively according to face book. Through the massive investment of the Government in E-government infrastructure and implementation, most of the Ministries, Departments and Agencies (MDAs) as well as Metropolitans, Municipalities and District Assemblies (MMDAs) have got at least a website and some amount of public services delivered electronically. This has become an effective way for the government to engage with citizens and provide modernized, transformed and improved public services. The success of e-government depends heavily on the e-service delivery and making the services citizen centered.

It is the fundamental duty of the government to provide quality services to the citizens of the country. 

The formal or public sector accounts for more than half of the job offerings in the country. Traditional approach makes it difficult for the citizens to be well served because of the challenges associated with it which includes, high cost, inefficiency, ineffectiveness and corrupt practices of public servants in the processes, just to mention a few. E-service delivery will help address these problems and make the government smarter by providing services Seven days a week, twenty-four hours a day (24/7). Despites the efforts to provide such services, citizens still depend on the traditional approach of demanding services from government because of their feelings and disappointments from the websites which Kottler terms as satisfaction. Kottler indicated that,” satisfaction is a person’s feelings of pleasure or disappointment resulting from comparing a products perceived performance or outcome in relation to his or her expectation [24] .

It is against this background that, this research seeks to survey the public e- services delivered in the city of Accra, Ghana to ascertain the main factors that affects citizen’s satisfaction with the use of a model modified from the American Customer Satisfaction Index (ACSI) model.

This research work proposes four (4) antecedents to Citizens public e-service Satisfaction as: Functional Service Quality; Technical Service Quality; Perceived Usefulness; and citizens Expectations to citizens satisfaction and the resultant variables to be Voice or Citizens Complaints and the Trust of citizens, to measure the Satisfaction of Public e-services delivery in the city of Accra, Ghana specifically in the Registrar General Department(RGD) and the Drivers and Vehicle Licensing Authority (DVLA). 

The rest of the paper The research shall provide the framework for satisfaction of public e-service delivery to citizens and provide valuable suggestions to government as well as other public authorities for the future service delivery. This will also help policy makers understand the factors that affects the satisfaction of public e-service delivery in the city as the experience of the capital city and the two departments will be a model for the entire country. It will further add to the world of knowledge and serve as a model in measuring satisfaction of public e-service delivery in the country and beyond.
2. Literature review

Citizens Satisfaction of the services provided on the websites plays an important role in getting citizens trust of the system. The improvements of government websites accounted for the highest satisfaction index since 2012 in the United States of America with the highest ACSI government satisfaction score. “Citizen Satisfaction with the U.S. federal government rebounds in 2016, increasing from 6.4% to 68.0% on a 0 to100 scale. The highest ACSI government satisfaction score since 2012”. Customer or citizen’s Satisfaction is very crucial in the service industries in both public and private endeavors. Customer satisfaction has taken a national and international significance with the development of national satisfaction barometers and indices in Sweden[10], the US[1], and Norway,[11] etc.[6]
Customer satisfaction has become a vital concern for companies and organizations in their efforts to improve products and service quality and maintain customer loyalty in a highly competitive marketplace. In the last decade, a number of national indicators have reflected that consumer satisfaction across a wide range of organizations has risen for example, USA ACSI[10]; Europe-ECSI and Denmark[14] [34]. A standardized satisfaction measure provides the means for accurate regulatory objectives that capture both consumer interest and overcome the vagueness issue. Regulators can adapt this standard measure for national benchmarking, competitive country assessment, longitudinal studies of regulation implications, etc.

2.1 E-government

E-government is a generic term for web-based services from agencies of local, state and federal governments. In E-government, the government uses information technology and particularly the Internet to support government operations, engage citizens and provide government services. The interaction may be in the form of obtaining information, fillings, or making payments and a host of other activities via the World Wide Web[28]. In their part the United Nations defined e-government as the use of ICT and its application by the government for the provision of information and public services to the people[34]. They further indicated that it is the use and application of information technologies in public administration to streamline and integrate work flows and processes, to effectively manage data and information, enhance public service delivery, as well as expand communication channels for engagement and empowerment of people. 

The World Bank (www.worldbank.org) definition: E-government refers to the use by government agencies of information technologies (such as Wide Area Networks, the Internet, and mobile computing) that have the ability to transform relations with citizens, businesses and other arms of government. These technologies can serve a variety of different ends: better delivery of government services to citizens, improved interactions with business and industry, citizen empowerment through access to information, or more efficient government management. The resulting benefits can be less corruption, increased transparency, greater convenience, revenue growth, and/or cost reductions [26] .

Definition of the Working Group on E-government in the Developing World(www. pacificcouncil. org): E-government is the use of information and communication technologies(ICTs) to promote more efficient and effective government, facilitate more accessible government services, allow greater public access to information, and make government more accountable to citizens[4]. E-government might involve delivering services via the Internet, telephone, community centers (self-service or facilitated by others), wireless devices or other communication systems.

Fang Zhi-yuan , Ph.D. National institute of Development Administration (NIDA) Thailand defined e-government as a way for governments to use the most innovative information and communication technologies, particularly web-based Internet applications, to provide citizens and businesses with more convenient access to government information and services, to improve the quality of the services and to provide greater opportunities to participate in democratic institutions and processes[8]. This includes interactions between government and business (G2B), government and citizen (G2C), and government to different units and levels of government (G2G). While definitions of e-government by various sources may vary widely, there is a common theme. E-government involves using information technology, and especially the Internet, to improve the delivery of government services to citizens, businesses, and other government agencies. E-government enables citizens to interact and receive services from the federal, state or local governments twenty four hours a day, seven days a week (24/7)[34]. Through innovation and e-government, public administrations around the world can be more efficient, provide better services and respond to demands for transparency and accountability[34]. This brings about the public sector bridging the gap that exist between it and private sector by adopting the New Public Administration approach of which e-service delivery is an important approach. Molla and Licker indicated that satisfaction becomes an important issue whiles corporations introduces service on-line[34]. Greater attention is paid to services delivery in every e-government implementation processes.
2.2 E-service / Public e-service

E-service stand for electronic service and consequently it’s the services delivered electronically[22]. In order to encourage a more succinct, yet multi-relational, understanding and discussion, Lindgren and Jansson 2013, proposes a three-dimensional conceptualization of public e-services. Basically, a public e-service can be viewed with each of its dimensions in focus, meaning that it can be viewed as being (1) a service, (2) electronic, and (3) public (in contrast to being private). Each dimension can be put in the foreground separately or in combination with (another dimension(s) (e.g., public e-, e-service, public service, and so on), but all dimensions should, we argue, always be acknowledged to some extent[22]. This means electronic services delivered in the public sector, which is done electronically to citizens. The citizen’s reactions towards the service is therefore important. It is worth nothing that the Information systems are an aid to the public e-services but not the content or the service itself.

Electronic service shortened as e Service which refers to any service that is provided by any electronic means e.g. Internet/website, mobile devices or kiosk. According to Goldkuhl and Persson 2006a, eService means that an external user (a citizen) interacts through a user interface of a public IT system based on web technology[13]. Rowley (2006) defined e-Service as: Deeds, efforts or performances whose delivery is mediated by information technology (including the Web, information kiosks and mobile devices)[5]. Such eService includes the service element of e-tailing, customer support and service, delivery. Both of the above definitions reflect three main components- the service provider, the channels of service delivery (i.e., technology) and the service receiver. Rowleys definition seems more explicit as it includes mobile devices. As regards public eService, public agencies are the service providers and citizens as well as businesses are the service receivers. The channel of service delivery is the third requirement of eService. The Internet is the main channel of eService delivery while other classic channels (e.g. Telephone, call center, public kiosk, mobile phone, television) are also considered.
As complete implementation of an e Service takes time, the traditional methods of service delivery (e.g. Over-the-counter service, postal mail service) for the same service cannot be neglected during the transition period. In fact, citizens or businesses usually choose a channel of service delivery based on suitability of using the services and their expertise levels [5] .

According to WASEDA-IAC 10th International e-government ranking 2014, jointly surveyed Waseda university and international academy of CIO(IAC) Tokyo May 2014 on-line service or e-services is the integration of business processes, policies, procedures, tools, technologies and human efforts to facilitate both assisted and unassisted customer services in using the Internet and other networks[30]. Government provides services at different levels: for various governments (government to government), private enterprise initiators (government to business) and for citizenry access (government to citizens). Government-to-citizen service involves all the communication or transactions between government, at various levels, and citizens. Now governments are developing the next stage of e-government by establishing the e-service infrastructure and organizational capacity for constituents to transact official business online. One can say that with this all the government activities are supposed to be accessible by the citizens of Ghana as a matter of fact the people of Accra. The dictates of democracy demand that information must be accessible.

The Accra metropolitan assemblies as well as the agencies and departments that are found in the city should deliver services to the people effectively, efficiently and to their satisfaction. There should also be transparency and accountability in the delivering of public services in the city.  Transparency and accountability reduces corrupt practices in the public sector. In view of this, we can say that the implementation of e-services will bring down the rate of corruption in the city. There has been allegations and counter allegation of corruption in successive government since independence as the president Barack Obama (President of the United States of America) once said that Africa needs strong institutions but not strong men. The implementation of e-services becomes one of the institutions that can help reduce corrupt practices in the country. As Citizens will not have to give envelopes to public servants in order to get some basic services done.

2.3 E-service in Ghana

The government provides public services in Ghana through the government of Ghana web portal(http://www.eservices.gov.gh) and other websites in the country. Most of the services offered in the MMDAs and the MDAs including the Ghana police service, Registrar General Department, Vehicle Licensing Authority, the Accountant General Department, and other public institutions, etc. Through the one stop portal most of the services can be accessed. Some of the services includes; application for Birth certificates, registration of businesses, marriage registrations, application for driver’s license, request for pay slips on-line, and many more. The Judiciary, cabinet of government, and the local government departments are also on-line. This makes work efficient, effective and costless. E-service delivery in the country is becoming citizen centered. The following is the pictorial view of how the Online Services Portal of the Government of Ghana in Figure 1.

Ghana has one of the most vibrant mobile markets in Africa. The first cellular mobile network was launched in sub-Saharan Africa in 1992. There are currently six competing operators, including the regional heavyweights MTN, Vodafone, Bharti Airtel (formerly Zain) and Millicom (Tigo). The entry of Nigeria’s Globacom as the fifth player in 2012 delivered further competition to the mix. This has increased the subscriber growth in the country. While the voice market is saturated, there is enormous potential in mobile broadband services, both in terms of subscriber additions and in mobile data ARPU. Mobile broadband already accounts for the vast majority of Internet connections in the country.
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Figure 1  The Online Services Portal of the Government of Ghana

Telecommunications in Ghana include radio, television, fixed and mobile telephones, and the Internet. Telecommunications is the main economic sector of Ghana according to the statistics of the World Bank due to the Ghana liberal pol-icy around Information and communications technology (ICT). Among the main sectors of investments, 65% is for ICT, 8% for communications and 27% is divided for public administration.

Ghana has achieved some increases in the e-participation though there has been some decline in the global e-government rankings of the UN e-government rankings of 2016 as compares to the 2014 survey reports. Ghana is ranked 120 position (2016 EGDI: 0.4182) with the E-Government Development index and 98 in the E-Participation (2016 EPART: 0.4576), The Figure 2 indicates the strides and falls.

E-participation can be defined as the willingness, on the part of government, to use ICT to provide high quality information (explicit knowledge) and effective communication tools for the specific purpose of empowering people to participate in consultations and decision-making, both in their capacity as consumers of public services and as citizens[7] the placement of Ghana according to the Global UN survey report of 2016 is seen in the Figure 3.
2.4 The American Customer Satisfaction Index (ACSI)

Satisfaction is the consumer’s fulfillment response. It is a judgment that a product or service feature, or the product or service itself, provided (or is providing) a pleasurable level of consumption- related fulfillment, including levels of under-or over-fulfillment[27]. This definition is remarkable because the main focus is on a consumer rather than a customer. The consumers use products or service, whereas a customer pays for them but may not be the consumer (the direct user). Granted, this is a fine distinction that gets lost in daily rhetoric, but it makes a difference in a researchers modeling of satisfaction. Satisfaction with a product/service is a construct that requires experience and use of a product or service according to Oliver. Individuals who pay for a product/services but who do not use them should not be expected to have the type of (dis) satisfaction that a product/service user (the consumer) will have. So we need to realize that the concept of customer or citizen satisfaction is about consumer satisfaction (that is, user satisfaction), rather than about buyer’s (which may include non-users)[3]. Customer satisfaction provides a leading indicator of consumer purchase intentions and loyalty-Marketing Metrics. [32]
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Figure 2  UN e-government development index 2016
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Figure 3  UN e-government development index 2016

The American Customer Satisfaction Index (ACSI) is an independent national measure of customer satisfaction with the quality of products and services avail- able to household consumers in the United States[16]. Each year, 70,000 customers are surveyed about the products and services they use the most. The data serve as inputs to an econometric model that benchmarks customer satisfaction with more than 300 companies, 43 industries and 10 economic sectors, as well as over100 services, programs, and websites of federal government agencies[35]. The ACSI is time-tested, scientific model provides key insights across the entire customer experience. ACSI results are strongly related to a number of essential indicators of micro and macroeconomic performance. At the micro level, companies with high levels of customer satisfaction tend to have higher earnings and stock returns relative to competitors. At the macro level, customer satisfaction has been shown to be predictive of both consumer spending and GDP growth. [35]
The first national customer satisfaction index was the Swedish Customer Satisfaction Barometer, or SCSB[10]. Developed in 1989, the SCSB includes 31 major Swedish industries. In Germany, the Deutsche Kunden barometer, or DK, was introduced in 1992 and as of 1994 also includes 31 industries[31].
The American Customer Satisfaction Index was first introduced in the fall of 1994, with information on 40 industries and seven major sectors of the U.S. economy[18]. Recently, New Zealand and Taiwan also have started indices for customer satisfaction. The European Union also has recommended that it be done in its member countries. The American Customer Satisfaction Index (ACSI) Model rep- resent a type of customer-based measurement system for evaluating and enhancing the performance of firms, industries, economic sectors, and national economies. On an annual basis, the ACSI system estimates a firm level customer satisfaction index for each company in the sample and weights these firm-level indices to calculate industry, sector, and national indices. The American Customer Satisfaction Index measures the quality of goods and services as experienced by the customers that consume them. An individual firms ACSI represents its served markets its customer’s overall evaluation of total purchase and consumption experience, both actual and anticipated[1][9][17]. Analogously, an industry ACSI represents an industry’s customer’s overall evaluation of its market offering, a sector ACSI is an overall evaluation of that sector, and the national ACSI gouges the nation’s total consumption experience. Hence, ACSI represents a cumulative evaluation of a firm’s market offering, rather than a person’s evaluation of a specific transaction. Although transaction- specific satisfaction measures may provide specific diagnostic information about a particular product or service encounter, overall customer satisfaction is a more fundamental indicator of the firms past, current, and future performance[12]. The concept behind ACSI, namely, a measure of overall customer satisfaction that is uniform and comparable, requires a methodology with two fundamental properties. First, the methodology must recognize that ACSI and the other constructs in the model represent different types of customer evaluations that cannot be measured directly. Accordingly, ACSI uses a multiple indicator approach to measure overall customer satisfaction as a latent variable. The result is a latent variable score or index that is general enough to be comparable across firms, industries, sectors, and nations. Second, as an overall measure of customer satisfaction, ACSI must be measured in a way that not only accounts for consumption experience, but also is forward-looking[33]. To this end, ACSI is embedded in the system of cause and effect relationships shown in Figure 4, which makes it the centerpiece in a chain of relationships running from the antecedents of overall customer satisfaction- expectations, perceived quality, and value-to the consequences of overall customer satisfaction-voice and loyalty. According to the model, there exists a positive association between perceived customer expectations (PE) and perceived quality (PQ), perceived value (PV) and satisfaction. As shown in Figure 4, customer satisfaction has three antecedents: Perceived quality, perceived value, and perceived expectations. The first determinant of customer satisfaction is perceived quality, which is the served markets evaluation of recent consumption experience. Perceived quality is expected to have a direct and positive effect on overall customer satisfaction. For perceived quality, we expect a positive association between increased perceived value and customer satisfaction. The second determinant of customer satisfaction is perceived value. Adding perceived value incorporates price information into the model and increases the comparability of the results across firms, industries. The third determinant of customer satisfaction is perceived expectations. Perceived expectations represent both the served markets prior consumption experience with the firms offering, including non-experiential information available through sources like advertising and word-of-mouth-and a forecast of the ability of the supplier to deliver quality in the future. Satisfaction is considered as the latent variable in the model. The Satisfaction of customers has a positive effect with customer loyalty and negative effect on customer complaints. As seen in Figure 4.
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Figure 4  American Customer Satisfaction Index (ACSI) model 1999
3 Research methodology

3.1 Research model

The proposed model in this research, have components that addresses the limitations of the American Customer Satisfaction Index (ACSI) Model. Specifically, technical quality, functional quality as well as perceive usefulness has been incorporated into the model. This is motivated by the fact that, Technical service quality and functional service quality are the two dimensions of service quality which should be given much attention when measuring satisfaction of Public e-service delivery. Perceive usefulness according to the literature has a relationship with citizen’s satisfaction, hence the need to be included in the model. Many scholars have writing about the relationship between the perceived usefulness and customer satisfaction including Feng-Cheng Tung, 2010. He confirmed that, perceived usefulness which is the degree to which a persons’ believe that using a particular system enhances his or her job, has a positive effect on satisfaction of public e-service delivery[23]. Therefore, we decided to incorporate it in our research work to confirm the previous work done in the past and to also know the relationship is in the Ghanaian situation.

In confirming the works of Gronroos et al, Gi-Du Kang and Jeferrey James[19] as well as the many giants of service quality research who has proposed and others confirming the relationships between Technical service quality and the functional service quality as the service quality dimensions that produces a better results service quality measurements, we replaced the perceived quality constructs with this two quality constructs. 

Gronroos’ model revealed the relationship between this two service quality constructs and the customer satisfaction. He further indicated that the incorporating the two constructs better produces good result than concentrating only on the functional service quality which had been used by the American scholars[15]. In 2014, Kumar et al also conducted a research which revealed the relationship between the functional service quality, technical and customer satisfaction, though the relationship between the two (Functional and Technical service quality) was not very strong[20]. There’s the need to incorporate this two dimensions of service quality in our research work in order to confirm the relationships amongst these constructs and citizens’ satisfaction in the city of Accra, Ghana.

The American Customer Satisfaction Index (ACSI) model replaces the customer loyalty constructs with Citizens’ Trust when measuring satisfaction of public service delivery or when dealing with the government sectors[10]. The city management is done by the central government through the Metropolitan Assembly, we therefore have proposed the use of citizens’ trust instead of customer loyalty in building our model to measure the satisfaction of public e-service delivery.

The antecedent constructs are Perceived Technical quality, Perceived Function- al Quality, Perceived Expectation and Perceived Usefulness. These variables are proposed to have a positive effect on Citizens Satisfaction and the resultants constructs being Citizens complaints and Citizens’ Trust of the e-service delivery in the city as seen in the Figure 5.
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Figure 5  Modified Model of E-Service Satisfaction

From the above model, the research work proposes four (4) antecedents to Citizens public e-service Satisfaction as: Perceived Usefulness; Functional Service Quality; Technical Service Quality, and citizens Expectations to citizen’s satisfaction and the resultant variables to be Voice or Citizens Complaints and the Loyalty of citizens, to measure the Satisfaction of Public e-services delivery in the city of Accra, Ghana.

Based on the model for the survey of citizen’s satisfaction of public e-services delivery and the above arguments and previous discussions, the following hypothesis are proposed:

H1: Functional service quality positively affects citizen’s satisfaction of public e-services.

H2: Technical service quality positively affects citizen’s satisfaction of public e- services.

H3: Perceived  usefulness positively affects Citizens satisfaction of public e- services.

H4: Perceived expectations positively affects citizen’s satisfaction of public e- services.

H5: Perceived expectation has a positive relationship among Functional Service quality and Technical Service Quality.

H6: Citizens satisfaction positively affects citizens Trust of public e-services and negatively affects Citizens Complaints of Public e-service delivery.

H7: Citizens complaints negatively affects citizens Trust.

3.2 Data analysis

3.2.1 Survey respondents

The total number of respondents who participated in the survey were 300 people, out of whom twenty five (25) had not use the on-line portal of the two departments (DVLA and RGD) for the pasts (six (6) months to two (2) years), ten (10) had not return the questionnaires twenty three (23) did not complete the finish the survey. This made the valid respondents number reduced to two hundred and forty five (242) for use in the data analysis procedures.

The gender breakdown of the respondents comprises 185 males and 57 females; most of whom came from Accra and even those who were not from Accra had lived there for at least 2 years, that is 76.45% and the lowest percentage of 23.55% respectively came from Kumasi, Tamale, Bole, Tema, Bibiani, Cape Coast and Wa. The age distribution of the respondents according to the design of the questionnaire are ranged Under 18 years, 19-24 years, 25-34 years and 35-56 or older, which yielded in percentage terms as .83%, 26.86%, 49.56%, 22.73% respectively, making the ages 25 to 34 the largest age group and under 18 years the smallest. The largest level of education group was college, (34%) followed by post graduate group (26.45%), the bachelor’s degree group (20.66%) the lowest group was the High school (18.18%). At least each all the respondents had a kind of formal education. The tabular presentation of the survey respondents is seen in Table 1.

Table 1  Survey respondents characteristics
	Respondents demographic variables
	
	
	Frequency
	Percentage

	
	Gender
	Male
	185
	76.45

	
	
	Female
	57
	23.55

	
	
	Total
	242
	100

	
	Age
	18 and below
	2
	0.83

	
	
	19-24
	65
	26.86

	
	
	25-34
	120
	49.59

	
	
	35-56 and above
	55
	22.73

	
	
	Total
	242
	100

	
	Level of education
	
	Frequency
	Percentage

	
	
	Less than high school
	4
	1.65

	
	
	High school
	40
	16.53

	
	
	Bachelor degree
	50
	20.66

	
	
	College graduate
	84
	34.71

	
	
	Post graduate
	64
	26.45

	
	
	Total
	242
	100


3.2.2 Reliability analysis

In the analysis of the questionnaire data, the Cronbach’s Alpha coefficient was used to measure the reliability of the questionnaire. The larger the coefficient, the higher the relevance of the variable or the constructs and the scale, the stronger the confidence. In the study of social sciences, the Cronbach’s alpha coefficient is greater than or equal to 0.7, and the Cronbach’s alpha coefficient is between 0.7 and 0.35, indicating that the reliability of the questionnaire is acceptable, and when Cronbach’s alpha is lower than 0.35 Then the credibility of the questionnaire is lower. The reliability of the questionnaire used for formal surveys is shown in Table 2. The Cronbach’s alpha of each constructs or variable is higher than 0.7, indicating that the questionnaire has a high measurement reliability.

Table 2  Reliability analysis

	Cronbach’s alpha values for the constructs

	Constructs and variables
	Cronbach's alpha coefficient
	Type

	Functional service quality
	0.821
	High

	Technical service quality
	0.742
	High

	Perceived expectation
	0.834
	High

	Perceived usefulness
	0.765
	High

	Citizens satisfaction
	0.629
	High

	Citizens’ complaints
	0.735
	High

	Citizens trust
	0.798
	High

	
	
	


3.2.3 Convergence validity

The convergence validity refers to the consistency between the different items of the same variables or constructs, where CITC and Cronbach’s Alpha are the two related indicators, the CITC value should be greater than 0.5 or the value of the Cronbach’s Alpha value after the item is deleted should be greater than 0.7 The Cronbach’s Alpha value when the item is not deleted is high, indicating that the item should be removed from the questionnaire. The validity and reliability of each variable were analyzed. The results are shown in Table 3.

Table 3  Evaluation criteria for variability of constructs and variables

	Reliability and Validity Analysis

	Evaluation Criteria for Variability of Constructs and Variables

	Constructs and variables
	Coefficient
	Items
	CITC value
	Cronbach’s alpha if item deleted

	Functional service quality
	0.821
	FSQ1
	0.607
	0.789

	
	
	FSQ2
	0.69
	0.769

	
	
	FSQ3
	0.536
	0.803

	
	
	FSQ4
	0.598
	0.79

	
	
	FSQ5
	0.524
	0.806

	
	
	FSQ6
	0.568
	0.797

	Technical service quality
	0.742
	TSQ1
	0.52
	0.697

	
	
	TSQ2
	0.405
	0.723

	
	
	TSQ3
	0.517
	0.697

	
	
	TSQ4
	0.51
	0.699

	
	
	TSQ5
	0.384
	0.73

	
	
	TSQ6
	0.447
	0.714

	
	
	TSQ7
	0.427
	0.72

	Perceived expectation
	0.834
	PE1
	0.734
	0.732

	
	
	PE2
	0.612
	0.848

	
	
	PE3
	0.747
	0.721

	Perceived usefulness
	0.765
	PU1
	0.581
	0.703

	
	
	PU2
	0.693
	0.574

	
	
	PU3
	0.524
	0.764

	Citizens satisfaction
	0.629
	CS1
	0.561
	0.334

	
	
	CS2
	0.333
	0.661

	
	
	CS3
	0.441
	0.527

	Citizens’ complaints
	0.735
	CC1
	0.554
	0.654

	
	
	CC2
	0.667
	0.517

	
	
	CC3
	0.464
	0.759

	Citizens trust
	0.798
	CT1
	0.584
	0.788

	
	
	CT2
	0.646
	0.721

	
	
	CT3
	0.705
	0.665


As can be seen from the Table 3, the CITC values for most variables are greater than 0.5 and Cronbach’s alpha are greater than 0.7. In general, the scale of the various variables are measured with a high degree of credibility. This figure shows that the reliability of the questionnaire is high and suitable except for the ones that showed a Cronbach’s alpha of less than 0.7. In view of this, those questions will be committed in the factor analysis to achieve the Cronbach’s alpha of 0.7.

3.2.4 Correlation analysis

The variance correlation analysis method of SPSS 20.0 was used to analyze the variables involved in this study. The correlation coefficient matrix is shown in Table below and the correlation coefficient table and significance level related to the hypothesis are shown in next table.

** Represents significant at 0.01 level (bilateral test) Representative at 0.05 level significant (bilateral test)

Table 4  Shows the results of the combined factor analysis of all the constructs

	Combined factor analysis of the constructs

	Tittle
	Factor Load Value
	Variance contribution rate
	Cumulative variance 
 contribution rate

	
	1
	2
	3
	4
	5
	6
	7
	
	

	FSQ2
	0.81
	
	
	
	
	
	
	52.86%
	52.86%

	FSQ1
	0.745
	
	
	
	
	
	
	
	

	FSQ4
	0.738
	
	
	
	
	
	
	
	

	FSQ6
	0.709
	
	
	
	
	
	
	
	

	FSQ3
	0.682
	
	
	
	
	
	
	
	

	FSQ5
	0.669
	
	
	
	
	
	
	
	

	TSQ3
	
	0.694
	
	
	
	
	
	39.67%
	39.67%

	TSQ1
	
	0.683
	
	
	
	
	
	
	

	TSQ4
	
	0.677
	
	
	
	
	
	
	

	TSQ6
	
	0.625
	
	
	
	
	
	
	

	TSQ7
	
	0.595
	
	
	
	
	
	
	

	TSQ2
	
	0.574
	
	
	
	
	
	
	

	TSQ5
	
	0.543
	
	
	
	
	
	
	

	PE3
	
	
	0.896
	
	
	
	
	75.25%
	75.25%

	PE1
	
	
	0.892
	
	
	
	
	
	

	PE2
	
	
	0.812
	
	
	
	
	
	

	PU1
	
	
	
	0.819
	
	
	
	68.24%
	68.24%

	PU2
	
	
	
	0.883
	
	
	
	
	

	PU3
	
	
	
	0.773
	
	
	
	
	

	CS1
	
	
	
	
	0.85
	
	
	57.44%
	57.44%

	CS2
	
	
	
	
	0.647
	
	
	
	

	CS3
	
	
	
	
	0.763
	
	
	
	

	CC1
	
	
	
	
	
	0.815
	
	65.72%
	65.72%

	CC2
	
	
	
	
	
	0.878
	
	
	

	CC3
	
	
	
	
	
	0.732
	
	
	

	CT1
	
	
	
	
	
	
	0.804
	71.60%
	71.60%

	CT2
	
	
	
	
	
	
	0.851
	
	

	CT3
	
	
	
	
	
	
	0.881
	
	


Correlation between the Relevant Constructs and the Significance Level

From Table 5, we can see that there is a significant correlation between the constructs involved, with H1, H2, H3, H4, H5, H6, and H7 are positively correlated.

Table 5  Correlation Coefficient Matrix

	Correlation Coefficient Matrix

	
	Functional service quality
	Technical service quality
	Perceived expectation
	Perceived usefulness
	Citizens satisfaction
	Citizens’ complaints
	Citizens trust

	Functional service quality
	1
	
	
	
	
	
	

	Technical service quality
	0.565**
	1
	
	
	
	
	

	Perceived expectation
	0.223**
	0.492**
	1
	
	
	
	

	Perceived usefulness
	0.364**
	0.475**
	0.529**
	1
	
	
	

	Citizens satisfaction
	0.309**
	0.271**
	.152**
	0.470**
	1
	
	

	Citizens’ complaints
	-0.004
	-0.064
	0.078**
	0.047**
	-0.015
	1
	

	Citizens trust
	0.206**
	0.367**
	.356**
	.478**
	0.334**
	-0.034
	1


H8, and H9 constructs are negatively correlated though not significant. So these assumptions have been verified. The following model presents the tested hypothesis and the corresponding correlation coefficients.(see Figure 6)
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Figure 6  Citizens’ satisfaction of public e-service delivery model

3.3 Discussion

The survey explores the citizens’ satisfaction of the public e-service delivery in the city of Accra Ghana, with the use of an extended American Customer Satisfaction Index (ACSI) model. The Functional Service Quality, Technical Service Quality and the Perceived Usefulness constructs were added to establish a model for the purpose of this survey.

The valid respondents according to the data analysis were Two Hundred and Forty Two (242) all from the City of Accra. The city of Accra being the seat of Government and the capital city of Ghana is characterized with high urban rural migration, where people from other neighboring countries, other parts of the country and other cities converge for business activities and survival opportunities. The following are discussions of findings based on the hypothesis by the proposed model. The main findings are discussed according to the constructs in the research model, research implications are also considered.

3.3.1 Main findings-determinants of satisfaction

This survey analyzed the antecedents and the consequences of citizens’ satisfaction of public e-service delivery in the city of Accra, Ghana with the focus on two departments in the country; the DVLA and Registrar General’s Departments (RGD). The questionnaire was designed based on the constructs of the research model and the hypothesis of the research in order to survey the citizens’ satisfaction of the public e-service delivery in the city and the trust of Government in the provision of electronic services (G2C) in the country to citizens. All the antecedents or determinants of satisfaction have a positive relationship according to the data analysis. The relationships amongst all the constructs to citizens’ trust have also given a positive relationship. The levels of interdependence and correlation amongst the determinants of satisfaction in the city according to the main findings of the survey shall be discussed in relation to the constructs.

The results of the regression analysis indicated a strong correlation amongst the antecedent constructs to citizens’ satisfaction and the resultant constructs. We hypothesized that all the antecedents of Citizens’ satisfaction, that is: Functional service Quality; Technical Service Quality; Perceived Usefulness and Expectations have a positive correlation with Citizens’ Satisfaction. These variables have positive impact on citizens’ satisfaction. The correlation between Perceived Usefulness and citizens’ trust have the highest correlation with citizens’ satisfaction. 

Citizens’ complaints has negative correlation with citizen’s satisfaction and citizens’ trust with insignificant values. 

Functional service quality is a construct that relates to the manner in which the service is delivered to the citizens. It is considered as the processes or speed of the performance of the service providers. This functional quality dimension is measured by service provider accessibility or the degree of customer service surrounding the deliverable ac- cording to marketing literature. The citizens rated it very satisfactory to them in their use of the public e-service platforms in the city. In order to determine the relationship amongst the constructs especially for the functional quality, technical quality and satisfaction, correlation analysis was carried out. The correlation coefficients scores of the functional quality was high. The scores of 0.565, 0.364, 0.309, 0.223 and 0.206 to technical service quality, perceived usefulness, citizens’ satisfaction, perceived expectation and citizens’ trust respectively, shows positive and significant correlation and favorable relationship amongst them. This findings shows a very high relationships amongst technical service quality, perceived usefulness and citizens’ satisfaction. The citizens rated the functional quality very high and the relationship between it and satisfaction had a positive correlation. This implies that the way services are provided meats the demands as well the information is accurate to the citizens. The positive correlation between functional service quality and citizens’ satisfaction indicates that Hypothesis 1 was supported.

The relationship between functional and technical service quality have yielded a very high correlation unlike in the situation of the studies of V. Kumar et al. The relationship between functional service quality and citizens’ trust has also provided a positive correlation which implies that the high rated trust by citizens is influenced by the functional service quality. It’s therefore important to consider functional service quality in the public e-service delivery in the city.

The findings of the analysis as mentioned earlier on has showed a positive and highly rated satisfaction of the technical service construct as a determinant of satisfaction in the city of Accra. The hypothesis 2 which indicates that “Technical service quality positively affects citizen’s satisfaction of public e-services” was supported.

The findings of this construct yielded a high rated correlation coefficient with Satisfaction of 0.470 and 0.478 with citizens’ trust according to the data analysis. The correlation has proven to be more significant to satisfaction than even the findings of Feng-Cheng Tung, et al, 2010 who got a 0.17 correlation coefficient between perceived usefulness and customer satisfaction. This makes hypothesis 3 supported and the construct significant in future satisfaction research. Perceived Expectation

The proposition about the perceived expectation construct has been supported according to the data analysis from the survey. Perceived expectations represent both the served-market’s or citizens prior consumption experience with the firm’s offering, including non-experiential information available through sources like advertising, word-of-mouth and a forecast of the ability of the supplier or the service providers to deliver quality in the future. The correlation analysis shows a positive and significant coefficient with citizens’ satisfaction in the city. Though the coefficient is not the highest, but it’s positive. This makes the hypothesis 4 supported. The perceived expectations also produced a positive impact on satisfaction. It means that the citizens’ expectations from the use of public e-service delivery are met in the city specifically at the DVLA and the Registrar General Departments RGD.

The overall satisfaction of the service delivery is satisfactory and this has increase the trust of citizens’ in the use of public e-service platforms or approaches to access services from the government.

The results indicated that there is positive correlation amongst all the variables except citizens’ satisfaction and citizens’ complaints and citizen’s trust and citizens’ complaints respectively. However, there was a negative relationship as was predicted by our hypothesis. This means that the hypothesis 6 and 7 were supported. According to the American Customer Satisfaction Index Model, there should be a relationship. The reasons for the insignificant relationship are as follows.

The socio cultural setting is different from the United States. Whiles people easily send complaints and comments about their experience of the service delivered to them in other environments and countries it’s not much experienced in the city of Accra due to the fact that people are now gradually getting to know more about the use of the e-service platforms. Another most important reason was that, the number of respondents that were considered for the survey were not many. The few respondents has resulted in low statistical purifications and analytical outcomes. The level of education, especially IT education in the country is not as compared to other environments or countries. Furthermore, people prefer not to complain to the service providing departments because of the previous response they had from those departments.

Citizens’ satisfaction had a highly rated correlation with citizens’ trust in the city, giving a good signal that the level of satisfaction of the public e-service delivery has increased trust for the government service provision departments to the citizens. The trust in government e-service delivery can increase the usage of citizens in the country as a matter of fact, increase e-participation in the country. These are due to the fact that the antecedent construct to the latent construct or variables must be considered in the formulation of e-services to the citizens.

3.3.2 Managerial implications

The research a lot of implications for practicing managers and directors in the country and beyond. The model as a tool has the ability to be utilized in all the regions cities and departments to measure citizens’ satisfaction of public e-service delivery in the country. The city of Accra is the seat of government of Ghana (GOG). The government should consider the factors discussed very important in the delivery of electronic services in the country in order to make the much advances in the e-government implementation success. Satisfaction of service delivery plays very important role in the service industry. The determinant of satisfaction which are: Functional Service Quality, Technical Service Quality; Perceived Expectations and Perceived Usefulness should be taking into consideration in the measurements of citizens’ satisfaction in order to better serve the citizens of the country better.

The management as a matter of fact, the directors of the two departments under consideration should pay attention to the findings of this research in the delivery of e-services in the city and beyond.
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