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Abstract

Globally, there has been substantial amount of research conducted on the success of
information systems. However, in developing country such as Belize, limited research has
been conducted. To a certain degree, research has been conducted to determine if the E-
Service at a utility company in Belize is successful or not. Therefore, it is very important
to understand the success of the E-Service, because it will assist the company in its aim
for success, especially being the only electricity provider of the country. The E-Service is
known to offer flexible and convenient services to its customers. This research has been
conducted to determine the success of the E-Service at the prospective utility company. A
random sample of 50 E-Service customers was chosen for the research study. The
findings of the research study are to determine if the E-Service is assisting the company
to accomplish its’ organization goals in order to become successful.
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Introduction

In this modern age, organizations are continually investing a lot of their resources in information and
communication technology (ICT) in order to facilitate with the different company functions. With the latest
information system, E-Service changes the traditional practices of how businesses facilitate its customers
with services they offer. The E-Service is an online system carried out by a utility company for its customers
throughout the entire country of Belize. This information system was provided to meet customers’ needs
and provide excellent service. It also accommodates their customers without having them visit any of the



offices/showrooms. E-Service is simply defined as web services delivered through the Internet. (Zeithaml
and Bitner, 2003) Mentioned that “an E-Service is an activity or series of activities that take place during
the interaction between a provider and a customer through an electronic channel”. The importance of E-
Service in the self-service environment via the Internet. Researchers have used different explanation for E-
Service; but they all agree about the role of technology in simplifying the transfer of services. Therefore, E-
Services defined as the provision of interactional, content-center and electronic-based service over
electronic networks.

The purpose of the research is to investigate how effective and beneficial the use of the E-Service System is
to its customers. This study also helps to identify the level of satisfaction brought about by its user’s base
on their services provided on the E-Service online system.

This research was conducted by four students of the University of Belize. This research was aimed to provide
a better understanding of whether the E-Service is a success and if the customers consider the internet
system to be a positive or negative influence. In order for us to achieve our objective of this research, the
DeLone and Mclean Information System Success Model was modified and utilized. Questionnaires were
distributed and returned to us by E-Service Customers of the utility company within the Belize City district.

The primary objective of this research is to determine the success of the E-service at a utility company and
to know the level of satisfaction for the users. It is also to identify successful factors for the E-Service using
a research model developed from DeLone and McLean’s Information System success model (DeLone and
McLean, 1992, 2003).

The utility company has invested large sum of financing in order to accommodate their customers with the
E-Service system. With this being said they hope to bring forth satisfaction and convenience to its
customers. Most corporations in this era rely heavily on the advanced technology provided to enhance
businesses operation and competitive advantages. The goal of this study is to provide information on
whether the financial investments made are good or bad.

Literature Review
W. Delone and E. Mc Lean Success Module

Following a sharp increase of information systems in the latter 1980’s, W. Delone and E. McLean
completed a research paper, in an attempt to understand how to evaluate Information System’s success.
This paper formed the foundation of analysis of information systems globally. Delone and McLean utilized
a six-dimensional model focusing on information quality, system quality, service quality, usage intentions,
user satisfaction and overall system benefits (Delone & McLean, 2003). Since introducing the Delone and
McLean success module in 1992, it has been imperative for organizations to determine the successfulness
of the systems they have implemented (Petter, DeLone, McLean, 2012). According to McLean and Petter
(2009), the relationship of these six variables identified in the model have been studied and examined by
researchers. Petter, DeLone and Mclean (2009) states that, “Some studies found high correlations among
the variables while others found either low or no significant correlations.” These findings are discovered
amidst an evolving world, therefore, their success module must adapt to fit changing times (Delone & Mc
Lean, 2003). Successive researchers have composed research papers further developing the success
module, for instance, “The research Evaluating E-HRM success: A Validation of the Information Systems
Success Model Information quality”. This research paper concentrates on the quality of Information
Systems, the system’s output, and its overall worth/importance to the owner. Information quality has been
shown to be an important success factor when investigating overall Information System success (Alshibly
2014).

Technology and E-service in Less Developed Countries

If businesses are to maintain a competitive edge, they most focus on providing services that interact with
customers for better communication and the provision of new technological services. As shown in



Delone and McLean (2003), and Otiso,Chelangat and Bonuke (2012), a successful e-service IS system
service quality is determined by the assurance and responsiveness of customers. Therefore, a successful
service would equate to a satisfied customer and a closer relationship between the parties.

Being in a developing country, as in Otiso, Chelangat and Bonuke (2012), limitations include the level of
computer illiteracy, financial constraints, and the frequency of power disruption, power networking, and
also the lack of training of employees when dealing with customer complaints. Research shows that these
limitations may stem from a western-inspired information system design being implemented within a
developing country's context. This eliminates the consideration of local conditions in developing countries
and may lead to failure of the information system. Nevertheless, we are moving in an era of modernization,
which involves new innovation in developing countries (Heeks, 2002). Therefore, as innovation increases
customers will gradually start to use the e-service. Non- users of the e-service may become new users’
overtime, as they eventually become experienced users with time (King& Burgess, 2007). New users may
also receive benefits by using the e-service, such as the ability to make transactions easier, however other
benefits such as easier payments, cost effectiveness, convenience and efficiency, time saving, and facilitating
customer services were also present (Otiso, Chelangat and Bonuke, 2012). If positive benefits are not
present, it will likely cause a decrease in the use of the e-service, and eventually the IS will need to be
discontinued (DeLone and McLean, 2003). However, as in Kings and Burgess (2007), if failure is predicted,
different courses of actions can be explored to run a successful IS, such as improving the quality of the
project team or improving the training of new users.

Determinants of the success of IS in developing countries

Centralized planning, management, and decision making is continuously increasing in importance in many
developing nations, as a result of increasing pressures from overpopulation, depletion of natural resources,
and financial instability (Todaro, 1994; Gillis, et al., 1992). Although substantial empirical research has been
done, results on the relationships among constructs and the determinants pertaining to information system
success are very much unreliable. As DeLone and McLean (1992) and Rai et al. (2002) propose, the
observed empirical relationships among the constructs related to IS success might be due to the exclusion
of other factors affecting them. This problem could be amended by studying IS success as well as its
potential determinants. Seddon (1997) used theoretical principles to adjust DeLone and McLean’s (1992)
six construct model. Sife, Lwoga, and Sanga (2007) stated that, across the globe, developing countries were
operating with technology that was restricted and were not as skilled or equipped with the basic capability
of operating technological applications. Because Belize is a young, developing country, research is almost
nonexistent. As a result of corruption, and political biasness, gathering accurate research about Belize is
tedious, and time-consuming. The equipment, expertise, and resources required to conduct nation-
changing research is beyond Belize’s horizo

Methodology of the Study

This goal of this research study is based on the effectiveness of the Information System (IS) which is the E-
Service at a utility company in Belize. The Delone and Mclean 1992 and 2003 was the IS System model used
to construct this study. This model is known to be one of the most studied IS model. This IS Research study
was to evaluate the interrelationship between 8 success categories for the E-Service which includes: System
Quality, Information Quality, Use, User Satisfaction, Perceived Net Benefits, Complementary Technology
and Computer Self-Efficacy (DeLone and McLean, 1992). The Complementary Technology Quality was used
to determine if lack of internet access or lack of personal computers in a household would affect the usage
of the E-Service. The system and service quality focuses on the quality and the strength of the E-Service
that is offered at the respective utility company.
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Figure 1. Modified Research Model

The figure (1) above the DeLone and McLean IS success model

Development of Hypothesis

The hypothesized relationship between E-Service success variables are based on the theoretical and
empirical work reported by DeLone and McLean (2003). As they suggest, the success model need further
development and validation before it could serve as a basis for the selection of appropriate IS measures.
Accordingly, the study hypothesized the following ten (10) hypothesis tested:

Hi1. Complementary technology quality will positively impact user satisfaction.
Hz2. Complementary Technology will positively impact use.

H3. Computer Self Efficacy will positively impact use.

H4. Information quality will positively impact user satisfaction.
Hs. Information quality will positively impact use.

H6. System quality will positively impact user satisfaction.

H7. System quality will positively impact use.

HS8. Service quality will positively impact user satisfaction.

Ho. Service quality will positively impact use.

Hio. Use will positively impact user satisfaction.

Hi1. User satisfaction will positively impact perceived net benefit.
H12.Use will positively impact perceived net benefit.



Table 1. Construct and Source

Construct

Source

Information Quality

Bailey and Person (1983)

System Quality

Alshibly (2011)

Service Quality

Chang et al, (2009)

User Satisfaction Seddon Yip (1992)

Use Balaban et al., (2013) Rai et al, (2002)
Perceived net Benefits Alshibly (2011); Tansley et al (2001)
Complementary Teece, D. J. (1988).

Technology Quality

Computer Self-Efficacy Compeau, D. R., & Higgins, C. A. (1995).
Measure

Construct Measurement

Measurement scales for the quantitative data collection were mainly elicited from previously verified
instruments to ensure that our research information validity. The information quality construct was
measured by the Bailey and Person (1983) seven item scale along with some adjustments to fit the specific
context of the E-Service. Bailey and Pearson’s instrument is extensively accepted in the IS Field because it
has been tested for reliability and validity by several researchers.

Table 2. The measurement items for questioners.

Construct Survey questions Source

IQ1: The company’s E-Service website provides you with
information on exactly what you need.
IQ2: The company’s E-Service provides you with information

at the right time.
IQ3: The company’s E-Service website has sufficient

Information Quality information. Bailey and
1Q4: The information on the company’s E-Service website is Person (1983)

easy to understand.
IQ5: The company’s E-Service website provides up-to-date
information.

SQ1: The company’s E- Service website is easy to use.
SQ2: The company’s E- service website is user-friendly.
SQ3: The company’s E-service website provides information Alshibly, (2011)
System Quality that is relevant to your job.

SQ4: The company’s E-service website provides interactive
features between users and system.




SV1: The support staff keeps the company’s E-Service website
up to date.

SV2: When users have a problem with the company’s E-Service
website, the support staff shows a sincere interest in solving it.

Service Quality SV3: The company’s E-Service website support staff responds | Chang et
promptly when users have a problem. al.,(2009)
SV4: The company’s E-Service website support staff tell users
exactly when services will be performed.
US1: Most of the users bring a positive attitude or evaluation
towards the E-Service system.

User Satisfaction USi: Yqu think that the perceived utility about the E-Service Seddon and Yip
system is high. (1992)

US1: The E-Service has met your expectations.
US1: You are satisfied with the E-Service system.

Use

U1: You use the E-Service system frequently.

U2: You depend upon the E-Service system.

U3: You are able to complete a task using the E-Service even if
there was no one around to tell you what to do as I go.

U4: You have the knowledge necessary to use the E-Service.

Balaban et al.,
(2013)
Rai et al., (2002).

Perceived Net
Benefits

NB1: The company’s E-Service aids in improving my efficiency
of transactions.

NB2: The company’s E-Service aids me in saving cost.

NB3: The company’s E-Service aids me in making timely
payments.

NB4: Using the company’s E-Services identifies to me the
breakdown of my bill.

NBs5: Using the company’s E-Service allows me to meet my
payment deadlines easier.

NB6: Using the E-Service cuts my overall expenses.

Alshibly, (2011);
Tansley et al,
(2001)

Complementary
Technology Quality

CTQ1: The software on the device (desktop computer, laptop,
mobile device) I use to access the E-Service is adequate.

CTQz2: The device hardware (desktop computer, laptop, mobile
device) I use to access the E-Service is adequate.

CTQ3: The device (desktop computer, laptop, mobile device) I
use to access the E-Service has an adequate internet
connection in regards to speed and reliability.

Teece, D. J.
(1988).

Computer Self-
Efficacy Measure

CSM1: I can use the company’s E-Service if there was no one
around to tell me exactly what to do.

CSM2: I can use the company’s E-Service even though I had
never used an information system like it before.

CSM3: I can use the company’s E-Service only if I had the
manual for reference.

CSM4: I can use the company’s E-Service if I had seen
someone else using it before trying it myself.

CSMs5: I can call someone for help if T got stuck using the
company’s E-Service.

CSM6: I can use the company’s E-Service if someone else helps
me get started.

CSM7: I can use the company’s E-Service if I had a lot of time
to complete the job at hand.

CSMS8: I can use the built-in help facility for assistance when
navigating the E-Service.

CSMo: I can use the E-Service if someone showed me how to
do it first.

CSM1o0: I had previously used a similar E-Service to do the
same job.

Compeau, D. R.,
& Higgins, C. A.
(1995).




Data Analysis and Discussion

The purpose of this research is to evaluate the effectiveness of the E-Service at the prospective utility
company and base on the findings, assumptions were to be made if the users find the system as effective.
The 50 random customers of the company who use the E-service was used as the sample size. Out of the 50
questioners distributed all 50 were recollected which resulted in 100% response rate.

Primary data: This is obtained from the results of the questionnaires given to random customers of the
prospective utility company who utilized the E-Service. Convenience random sampling was used to obtain
the data for the research study.

Secondary data: These are reviewed sources obtained through the internet such from google scholar or
Ebscohost.

Table 3. Characteristics of the respondents ( N=50)

Characteristics Number Percentage
Age
18-25 13 26%
26-30 14 28%
31-50 15 30%
>50 years 8 16%
Years as a customer
<2 years 8 16%
2-4 15 30%
5-10 11 22%
> 10 years 16 32%
Gender
Male 21 42%
Female 29 58%
Education Level
PhD 2 4%
Master 6 12%
Bachelors 14 28%
Associates Degree 22 44%
High School 5 10%
Primary School 1 2%

Below are Histograms showing the results of the questionnaires collected from the respondents concerning
the success of Belize Electricity Limited E-Service. The questions were based on Information Quality,
System Quality, Service Quality, User Satisfaction, Use, Perceived Net Benefit, Complementary Technology
Quality, and Computer Self-Efficacy Measure.
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Fig. 1 illustrates that Information Quality is higher than average for the E-Service.
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Fig. 2 illustrates that most customers are satisfied with the system quality.



Histogram of Service Quality
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Figure 3: Service Quality

Figure 3 illustrates that most customers are satisfied with the service quality of the E-service.
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Figure 4: User Satisfaction

Fig. 4 illustrates that majority of the users are satisfied with the E-service.



Histogram of Use
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Figure 5: Use

Figure 5 illustrates that more than 50% of customers are familiar with how to use the E-Service, while 50%
may not use the E-service as often for various reasons.
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Figure 6: Perceived Net Benefits

Figure 6 illustrates that majority of the respondents agree on the perceived net benefits for the E-Service.
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Figure 7: Complementary Technology Quality

Figure 7 illustrates that technological quality for the use of the E-Service is high, however a small percentage
of customers have technological difficulties.

Histogram of Computer Self-
efficacy Measure
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Figure 8: Computer Self-Efficacy Measure

Figure 8 illustrates that the computer self-efficacy measure is average, however a small percentage of
customers may not be verse with using computers.
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Figure 9: Average Response

Figure 9 illustrates the overall average responses of the Information System construct. This shows that use,
service quality and computer self- efficacy are contributing factors for customers not receiving the
maximum benefits of the E-Service.

Discussion

The Information System research study was conducted to evaluate if the E-Service is assisting the company
achieving its goals and objectives. Because of the purpose of the study, the E-Service success model was
created based on the DeLone and McLean (2003) IS Success Model.

Based on the findings, it present that information quality, system quality, service quality, user satisfaction,
use, perceived net benefit, complementary technology, and computer self-efficacy measure are rational
factors to evaluate the success of the E-Service at Belize Electricity Limited. The researchers rationalized
that by including two additional constructs, complementary technology, and computer self-efficacy, along
with DeLone and McLean’s initial six constructs, the model would be fully accurate and complete.
Furthermore, the researchers considered that in developing countries the population may encounter
limiting factors outside of their control. Computer self-efficacy focuses on the degree to which a population
of a developing country may lack the technical skills to fluently access and navigate web browsers and e-
services. Complementary Technology focuses on how likely the population may also lack a steady, reliable
internet connection, or possess outdated technology that cannot access web browsers/load specific web
pages.

As results show, “computer self-efficacy” received the lowest average response of 4.7, which supports the
notion that the population of developing countries lack the technical computer skills to traverse a webpage,
and use the e-service’s many features. “Service Quality” also received a low average response, signaling that
the e-service is not always readily available. Although there is a maintenance team that upkeeps the servers,
the support staff don’t show a genuine interest to get the e-service running as quickly as possible. The
support staff does not routinely notify users when a maintenance, or system downtime will occur. As a
result, users will log on, only to stumble upon an e-service under maintenance. Not only does this anger
customers, but they are forced to hastily choose an appropriate action. Occasionally, the server might not
respond, or the webpage may not be available, preventing customers from accessing the e-service. Thirdly,
“use” accumulated a low average response of 4.8, lending to the idea that customers may not use the e-
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service as their first option for payment, or they may have difficulty maneuvering the website without
personal assistance. It may also suggest that the population do not possess the necessary knowledge to use
the e-service.

On the contrary, “Information Quality”, and “Perceived Net Benefits” received the highest average
responses. A high average response in “Information Quality” suggests that the e-service provides timely,
pertinent, and reliable information to aid customers in completing their desired transaction. The
information provided by the e-service is easily comprehendible, and is up-to-date on meter readings, and
payment transaction history. Moreover, a high average response in “Perceived Net Benefits” indicates that
customers agree that the e-service saves transportation cost, aids them in making timely bill payments, and
overall improves transaction efficiency, and cost incurrence.

Overall, the results would suggest that the population do possess updated technology that can easily
navigate web browsers (Complimentary Technology Quality, 5.3), however, the population simply do not
have the knowledge to use the e-service, which is reflected in a low average for “Use” (4.8). A low response
in computer self-efficacy (4.7) further supports the notion that the population possess an updated
technological device that is able to access the e-service, but they lack the technical skills to fluently navigate
the e-service and its many features. This is reflected by a high average response in Complimentary
Technology Quality (5.3), but a low average response in Computer Self-Efficacy (4.7).

Conclusion

The purpose of this research study is to evaluate the success of the E-Service of a utility company in a
developing country. Based on the findings of the research study, we can arrive at a conclusion that the E-
Service of the utility company is classified as successful. The overall ratings of the E-Service were a little
above average but overall, the E-Service needed improvements. The study has shown that computer self-
efficacy is one of the lowest ranking constructs when compared with the other construct. This construct
might be ranked as lower than the other construct because Belize is a developing country whereby
individuals do not have access to adequate equipment and technology. As a result of not having adequate
access to equipment and technology, this construct then influences the use of the E-Service to be at a lower
rate since both of these constructs relate to each other. Upon carrying out this research, based on the
findings, the researchers concluded that the E-Service was successful. Therefore, the E-Service is indeed
assisting the company in achieving its goals and objectives. With respect to Figure 9, an overall average
response of the Information System Construct shows few factors receiving minimal benefits of the E-
Service. The DeLone and McLean (2003) IS Success Model assisted in the successful analysis of this study.
The eight constructs made it possible to identify the E-Service deficiency and how improvements can be
made in the future.

Recommendations

Prior to further updating the technicality of the e-service’s features, the Information Technology
Department at the utility company should focus on better preparing customers to navigate the different
services and features offered on the e-service. They can produce a tutorial video for the general public to
learn, and eventually master the art of the e-service, which will ultimately increase the number of customers
utilizing the service. The utility company can also offer public training sessions, or a small-scale training
seminar for customers, that will improve their competency, confidence, and mastery of the e-service; an
area that is currently lacking, which if reflected in low averages of “Computer Self-Efficacy”, and “Use”.
Additionally, the researchers recommend the I.T. Department regularly accommodate, and focus on the e-
service customer support option, as well as update customers on possible network, or server errors that
would prevent them from successfully navigating the e-service. To conclude, future researchers studying a
similar topic can collect empirical evidence over a longer period of time, and various geographical locations.
The researchers can acquire more convincing, and accurate results while conducting the study.

Limitations

The main limitation that the researchers developed was the lack of time. The researchers were only able to
distribute limited questionnaires since the time frame is only one semester. If the time frame was longer,
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the researchers could have distributed more questionnaires and further expand the research to evaluate
how effective is the E-Service for the entire country of Belize and not particularly Belize District. You will
be able to analyze trends, and patterns to make the most beneficial course of action.

Another limitation was the size of population sample; whereby larger amounts of data will allow you to get
a more accurate representation of the data at hand. Due to the lack of time, and resources, only 50
participants were selected. This will give you a confidence interval of 13%, which is too high.
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Questionnaire (Belize Electricity Limited E-Service Website Evaluation)

Purpose
This questionnaire asks for information about yourself and your experience concerning the use of the

company’s E-Service website. We will use the information gathered to make recommendations on how the
website can be improved so that you can receive maximum benefits when using company’s E-Service Website.
Instructions

Please understand that answers to this survey are anonymous and confidential, and participation is
voluntary. We plan to use the results to improve job satisfaction and any problems or to find possible
improvements. When formulating your responses, please answer honestly and thoroughly. Thank you for
your time!

Sincerely,
University of Belize MIS Research Team
Background Information Answers:
Please indicate your age range: 18-25[ ] 26-30[ ] 31-50 [ | >50[ ]

Please indicate the number of years you have been a customer of this
company. <2[] 2-4 []5-10[]>10[]

Please indicate your gender: Male [] Female (]

Please indicate highest education level attained: PhD [J Masters [] Bachelors []
Associates [[]  High School [J Primary School []

Indicate your agreement with each statement by rating it from (1) strongly disagree to (7) strongly
agree.
Information Quality Disagree Agree

The company’s E-Service website provides you with information on exactly
what you need. 102030405060 71

The company’s E-Service provides you with information at the right time.
pany P Y & 102030405060 70

The company’s E-Service website has sufficient information. 1020304005061 70

The information on the company’s E-Service website is easy to understand.
pany Y 102030405060 70

The company’s E-Service website provides up-to-date information. 102030400506 70
System Quality Disagree Agree
The company’s E- Service website is easy to use. 1002030205060 70
The company’s E- service website is user-friendly. 10203040506 7]
The company’s E-service website provides information that is relevant to

yourjob.p Y P 102030405060 701
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The company’s E-service website provides interactive features between users
and system.

1d 20304050670

Service Quality Disagree

Agree

The support staff keeps the company’s E-Service website up to date.

1d 20304050670

When users have a problem with the company’s E-Service website, the
support staff shows a sincere interest in solving it.

1d 20304050670

The company’s E-Service website support staff responds promptly when
users have a problem.

10203040506 71

The company’s E-Service website support staff tell users exactly when

services will be performed.

User Satisfaction

Disagree Agree

Most of the users bring a positive attitude or evaluation towards
the E-Service system.

1J 203040506 7]

You think that the perceived utility about the E-Service system is
high.

1J 203040506 7]

The E-Service has met your expectations.

102030405064 74

You are satisfied with the E-Service system.

1J 203040506 7]

Use

Disagree Agree

You use the E-Service system frequently.

102030405064 74

You depend upon the E-Service system.

102030405064 74

You are able to complete a task using the E-Service even if there
was no one around to tell you what to do as I go.

102030405064 74

You have the knowledge necessary to use the E-Service.

102030405064 74

Perceived Benefits

Disagree Agree

The company’s E-Service aids in improving my efficiency of
transactions.

1J 203040506 7]

The company’s E-Service aids me in saving cost.

102030405060 74

The company’s E-Service aids me in making timely payments.

1J 203040506 7]

Using the company’s E-Services identifies to me the breakdown of
my bill.

102030405060 704

Using the company’s E-Service allows me to meet my payment
deadlines easier.

1020304050670
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Using the E-Service cuts my overall expenses.

102030405064 74

Complementary Technology Quality

Disagree Agree

The software on the device (desktop computer, laptop, mobile

device) | use to access the E-Service is adequate.

1J 2030400506 7]

The device hardware (desktop computer, laptop, mobile device) I use to

access the E-Service is adequate.

102030405060 74

The device (desktop computer, laptop, mobile device) I use to access 1002030405060 70

the E-Service has an adequate internet connection in regards to speed

Computer Self-Efficacy Measure

Disagree Agree

I can use the company’s E-Service if there was no one around
to tell me exactly what to do.

10d 20304050670

I can use the company’s E-Service even though | had never
used an information system like it before.

10d 20304050670

I can use the company’s E-Service only if | had the manual
for reference.

1d 20304050670

I can use the company’s E-Service if | had seen someone else
using it before trying it myself.

10203040506 701

I can call someone for help if | got stuck using the company’s
E-Service.

1d 20304050670

I can use the company’s E-Service if someone else helps me
get started.

10203040506 701

I can use the company’s E-Service if | had a lot of time to
complete the job at hand.

10203040506 701

| can use the built-in help facility for assistance when
navigating the E-Service.

1d 20304050670

I can use the E-Service if someone showed me how to do it
first.

1020304050670

I had previously used a similar E-Service to do the same job.

1203040506701
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