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Abstract: The evaluation of users’ satisfaction from the available e-Government services is a very
important factor for the e-Government evolution. In this research, the MUlIticriteria Satisfaction
Analysis (MUSA) method and the related software is used in order to evaluate the users’ satisfaction
of agricultural e-Government services. For this reason, we used the results of a survey conducted
for an agricultural e-Government web portal in Greece. Five main criteria and the thirty-one sub-
criteria were used in order to calculate the global and partial users’ satisfaction. From the results,
the strong and the weak points of the agricultural e-Government services and the specific usability
attributes that are more crucial for the users’ satisfaction were determined. The results of the
questionnaire revealed that the average level of the users’ satisfaction is high but there are still
actions to be taken in order to improve the provided agricultural e-Government services.
Furthermore, the users of agricultural e-Government services attributed great importance to the
criteria of interaction and accessibility. The MUSA method highlights the actions that have to be
taken using action and improvement diagrams.

Keywords: multicriteria analysis; e-Government; customer satisfaction analysis; agriculture,
agronomy

1. Introduction

The reform of public administration leads governments to invest in e-Government projects and
initiatives. Internet and Communication Technologies (ICTs) give the opportunity to citizens to be
better informed about both policy and services provided by governments in a user-friendly
environment [1,2]. There are many definitions for the e-Government services that differ in their focus
and use. e-Government is:

. "the use of ICTs for delivering government information and services to the citizens and
businesses” —United Nations (UN) [3].
e 'the use of ICT and particularly the Internet, as a tool to achieve better government” —

Organisation for Economic Co-operation and Development (OECD) [4].

e “istheuse of ICT in public administrations combined with organizational change and new skills
in order to improve public services and democratic processes and strengthen support to public
policies” —European Union [5].

° “is the use of ICT in public administration, aiming to offer electronic services." —Devadoss et al.

(6]

The following simple definition is adopted in order to combine all the approaches mentioned
above: “We can define e-Government as the provision of public services and information online, 24
hours in 24 hours and 7 days a week." Finally, Pardo [7] notes that anyone can create a website, but
eGovernance is much more than that.

Regarding agriculture, ICTs have dramatically changed the face of agriculture in developed
countries [8]. Many farm activities have been linked to databases, e-communication, e-platforms and
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websites, enabling producers to access government and non-government projects, credit, markets,
technical and scientific assistance [9,10]. In many cases the access to knowledge and information has
become a key element of competitiveness at local, regional and international levels. In short, the face
of agriculture in the developed world has changed as ICT has become increasingly critical for farmers
and decision-makers [11]. The use of ICT in agriculture is growing but remains clearly lower than in
other sectors of the economy as rural areas are by definition usually remote, sparsely populated and
often dependent on natural resources [12]. Farmers usually live far away from the government
structures and it is difficult for them to have access to the necessary services, making the need for e-
Government services more important [13]. Many governments have already adopted the use of e-
Government to provide agricultural services to their farmer citizens [13]. The e-Government provides
tools to different agricultural entities to coexist in a network where they can use multiple government
services under a common interface and through a single access point [14,15].

Most governments place great emphasis on their citizens’ satisfaction from their e-government
services [16]. Governments also face the challenge to provide more valuable, responsive, efficient and
effective services [17]. This introduces a new requirement: to measure citizens’ satisfaction as a factor
for continuous e-government improvement. Muhtaseb et al. [18] argues that a user-centered
approach in the development of websites is a crucial factor in the success of any online attempt.
According to them, the success of a website can be measured by using four main factors: a) frequency
of use, b) if they return to a website, c) if they recommend it, and d) frequency of making the same
actions in the future [18]. According to Fensel et al. [19], loyalty is also one more key factor and can
be defined as a customer’s intention or predisposition to purchase from the same organization again.
According to Sterne, businesses and organizations use the internet both to serve their clients but also
to conduct satisfaction surveys [20].

In this paper we measure the users’ satisfaction of a web portal for e-government agricultural
services in Greece. More specifically, this paper refers to a users’ satisfaction web survey for the
services provided in the agroGOV web portal. The survey was conducted before the official
publication of the web portal in order to improve the usability of the portal. The data was processed
using the MUSA (Multicriteria Satisfaction Analysis). The results of MUSA method explain the users’
satisfaction level and analyze in depth the behavior and expectations of the users [18].

2. The MUlticriteria Satisfaction Analysis (MUSA) method

There are many researches in the literature analyzing different methodologies for evaluating e-
Government policies [21]. On the other hand, citizen satisfaction [17] is a key point in providing e-
Government services. The MUIticriteria Satisfaction Analysis (MUSA) method is widely used for
measuring the user or customer satisfaction of different services [22-27]. The MUlticriteria
Satisfaction Analysis (MUSA) method is a multivariable analytic-synthetic approach to the problem
of measurement and analysis of customer satisfaction [11]. This innovative methodology is based on
the principles of multi-criteria decision analysis, adopting the principles of the analytic-synthetic
approach and the theory of value systems or utility [28]. The provided results can evaluate
quantitative global and partial satisfaction levels and determine the weak and strong points of the
agricultural e-Government services. Furthermore, the results of this study will help the government
to improve their services and develop more effective e-Government services [17].

The main purpose of the multicriteria method MUSA is the synthesis of a set of user’s
preferences in quantitative mathematical function values [11]. The model aggregates the individual
opinions of the users into a function, assuming that the user’s global satisfaction depends on a set of
satisfaction criteria or variables representing the service characteristic dimensions [29]. The
evaluation of user’s satisfaction can be considered as a multicriteria analysis problem, assuming that
the customer global satisfaction is a particular criterion i which is represented as a monotonic variable
Xi from a set of criteria family X = (X1, X2, ..., Xn). [30]. This tool evaluates the user’s satisfaction
levels in two dimensions, the global satisfaction and the partial satisfaction, for each of the satisfaction
criteria [30]. Finally, it provides a complete set of results that explains the users’ satisfaction level and
analyzes in depth the advantages and weaknesses of the provided services [18].
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The MUSA method assesses global and partial satisfaction functions Y* and Xi*, respectively,
given customers’ judgements Y and Xi [31]. The MUSA method follows the general principles of
ordinal regression analysis under restrictions by using linear programming techniques to solve [32].

The basic ordinal regression equation is:

YT =X biXi, )

imbi=1 )

where n is the number of criteria and b is the weight of the i criterion.

The value functions are normalized in the internal

{y*l — 0’ y*a =100
x*1 =0, x*% =100 fori=1,2,..,n

The model has the objective to achieve the maximum possible consistency between the Y and
preferences in estimating Y*, which is also the collective satisfaction function [27]. To minimize
possible deviations introduced for each customer, j is a double error variable. Thus, the equation (1)
takes the form:

n
e = Z bX: —a* +0" 3)
i=1

where ¥* is the estimation of the global value function Y*, and oc*and o~ are the overestimation
and the underestimation error, respectively.
The above equation applies to each client who has expressed a definite satisfaction opinion, and
for this reason the variables of underestimation error should be set for each individual customer.
According to the aforementioned definitions and assumptions, the customers’ satisfaction
evaluation problem can be formulated as a linear program in which the goal is the minimization of
the sum of errors under the constraints:
e  ordinal regression equation for each customer
e normalization constraints for Y* and X; in the interval [0, 100]
e monotonicity constraints Y* and X;.

The MUSA method offers a significant advantage over other methods, including that the results
of this method can be used to improve continuously the quality of the system [11]. Other methods
can only provide a quantified estimate of the total customer satisfaction and unsatisfactory
information for in-depth analysis of customer satisfaction and specific satisfaction for each dimension
specified. The MUSA method not only identifies, in addition to global and partial satisfaction for each
dimension of satisfaction, but also, with the construction and improvement of action diagrams,
indicates the points at which the business must be improved to increase customer satisfaction and
gives the priority that should be given to actions for improvement. The action diagram, shown in
figure 1, is divided into quadrants according to performance and importance [33], and the
improvement diagram, shown in figure 2, is divided into quadrants according to demanding and
effectiveness.
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2.1. Criteria and Sub-Criteria Used

For the evaluation of a web portal, several criteria have been suggested. Particularly, agricultural
web portals have been suggested by various writers [34] [35] for many evaluation criteria related to
design, quality, content, navigation, etc. There is a large number of studies that suggest different criteria
and sub-criteria for the evaluation of e-Government services [21]. Lidija and Povilas suggest to classify
these criteria in groups regarding their relation to the services provided [36]. Papadomichelaki and
Mentzas [37] propose six main criteria and a list of attributes for the evaluation of e-Government
services. For measuring users’ satisfaction, it is necessary to identify the main dimensions (criteria) and
sub-criteria that fulfill the above requirements. Based on bibliographical research, the set of satisfaction
criteria used in this research was classified into five main groups. These criteria are:

Navigation
Design
Accessibility
Interaction

SIS

Content
These five criteria were added to several sub-criteria that measure these dimensions. The sub-
criteria are presented in the following Table 1.

Table 1. Main Criteria and Sub-Criteria.

eFront Page eAesthetics eSubscription eContact eGeneral
eLinks eImages eLanguages, eResponse time Information
eData eBackground eMultimedia eTroubleshooting *News
ePage Speed eColors eBrowsers eFeedback *Special
Search eStructure *Access *Help Information
*Page Speed Services
eTracking *Products
eReliability

eUsefulness
eCompleteness
eUpdates

The questionnaire was divided into three sections. The first section included the demographic
questions (seven questions) for the users. The second section included three questions regarding the
level of computer knowledge, frequency of using the internet, and the number of visits to the
agroGOV.gr portal. The above characteristics of the users were not considered in the analysis and
discussion of results for the MUSA method [38]. The third section was the main body of the
questionnaire. It included 37 questions regarding the degree of agreement and the users’ satisfaction
from the specific criteria and sub-criteria. It was divided into five sub-sections for the main
satisfaction criteria (Navigation, Design, Accessibility, Interaction and Content). Each sub-section
included a question about the main satisfaction criterion and questions for each of the satisfaction
sub-criteria. On the last page of the questionnaire a question for measuring the global satisfaction
was included. The judgments were measured using a 5-point qualitative scale of the form: very
satisfied, satisfied, neither satisfied nor dissatisfied, dissatisfied, very dissatisfied [39][40].

The survey was conducted online over a two-month period before the official publication of the
website. The users were experts in the field of ICT, students, researchers and academics in the field
of e-Government. It is important to note that with the term “users” we are referring to the people
who tested the web portal and are mentioned above. The respondents were asked voluntarily to
complete the questionnaire and were informed that the survey was for academic research purposes.
They had to make several visits to the website before they could fill out the questionnaire. There were
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195 users who fulfilled these limitations. Finally, 101 online questionnaires were completed. For the
analysis of the results, we used the MUSA FOR WINDOWS software.

3. Results

3.1. Descriptive Statistics

The descriptive statistics focused on the frequencies of the responses regarding the overall and
partial satisfaction for each one of the main criteria. Table 2 shows that overall satisfaction expressed
by the users was positive, with 66% expressing a positive opinion (satisfied and very satisfied) and
only 10% having a negative opinion (very dissatisfied and dissatisfied). Regarding the individual
criteria, we observed that the positive satisfaction opinions outweighed the negative ones with
corresponding percentages to overall satisfaction. In particular, the results for Navigation were
positive with 68% of users being satisfied, while only 13% expressed a negative opinion. The Design
of the website satisfied 56% of users, while 17% of users were not satisfied with it. This was the
highest rate of negative opinions for all the individual criteria. Similar results were presented in the
Accessibility criterion. Overall, 56% of users were satisfied with the accessibility of the website, while
12% were dissatisfied. Corresponding results were also presented for the criteria of Interaction and
Content. The Interaction satisfied 62% of the users and the Content satisfied 63% of the users. From
these results we can conclude that the users seemed to be satisfied both with overall satisfaction and
for each criterion separately.

Table 2. Frequencies of Overall and Partial Satisfaction (%).

Criteria 'g, '§ .~ Eg - -
] z 232 T ot
> % E: TES 2 > 2
2 2 Zz 2 & &

A A )
Navigation 6.0 7.0 19.0 56.0 12.0
Design 6.0 11.0 27.0 49.0 7.0
Accessibility 2.0 10.0 32.0 45.0 11.0
Interaction 4.0 7.0 27.0 53.0 9.0
Content 5.0 9.0 23.0 54.0 9.0
Overall Satisfaction 4.0 6.0 24.0 49.0 17.0

3.2. Satisfaction Analysis

The results in this section are based on the MUSA method. The main objective of the MUSA is
the identification of users’ attitude and preferences by calculating the weights and the average
satisfaction indices for each one of the criteria [40]. By combining the weights of the satisfaction
criteria with the average satisfaction indices, it is possible to calculate a series of action diagrams that
can determine what the strengths and weaknesses are of users’ satisfaction and what the needs for
improvement are. These diagrams are essentially performance importance maps and are often
referred to as strategic maps, decision maps, or perceptual maps in the international literature [41,42].

The results of the MUSA method show that the criteria of Interaction and Accessibility seemed
to be the most important for the users of the web portal [43] (Table 3). The most important criterion
was accessibility which was weighted 28.98%, and the second most important criterion for website
users was interaction, with a 26.20% weight. The remaining criteria presented similar importance for
the users.
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Table 3. Criteria weights and average satisfaction, demanding and improvement indices (%).

Average Average Average
Criteria satisfaction demanding improvement Weight
index index index
Navigation 78.15 -45.98 3.40 15.55
Design 69.23 -32.53 5.11 16.60
Accessibility 85.41 —65.50 4.23 28.98
Interaction 84.24 -64.89 413 26.20
Content 74.95 -36.84 3.17 12.67
Global Satisfaction 78.73 -39.93

In a scale of 0-100 per cent, the results show the score that the users attributed for the
measurement of their global and partial satisfaction. Users were satisfied by the web portal as the
global satisfaction index was high (78.73%). The partial satisfaction indexes were particularly high
for the criteria of accessibility (85.41%) and for the criterion of interaction (84.24%). The lowest
satisfaction index was presented for the criterion of Design (69.23%).

By combining the weights of satisfaction criteria with the average satisfaction indices a set of
action diagrams can be designed, which can identify what the strengths and weaknesses of users’
satisfaction are and in which criteria improvement efforts are needed.

At first, we can observe that no criterion belongs to the fourth quadrant (the “Action
opportunity” quadrant) of the action diagram. This basically suggests that there aren’t important
criteria that need immediate attention. It should also be noted that the criteria of Interaction and
Accessibility belong to the power quadrant and can be the competitive advantages of the website as
they present high efficiency and are considered important criteria for all users. The criteria of Design
and Content have the lowest satisfaction indices although users do not consider them as important,
so according to MUSA method no action of improvement is required. However, these criteria can’t
be ignored by the web portal developers. If the users in the future increase their importance of Design
and the Content, this will be a problem that deserves immediate attention.
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Figure 3. Action diagram for the five main criteria.
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Figure 4. Improvement diagrams for the five main criteria.

Figure 4 shows the Improvement diagram for all the criteria. From this diagram we can conclude
that the criterions that should be improved first are Interaction and Accessibility because these
criteria are highly effective, and customers are not demanding. The Design is the criterion that must
be improved next because it exhibits high effectiveness and high demanding. Finally, the criteria of
Content and Navigation are the last priority for improvement as they present low effectiveness and
high demanding.

3.2. Partial Satisfaction Analysis

Regarding the partial satisfaction analysis, we have analyzed all the sub-criteria of the five main
satisfaction criteria of the agroGOV users.

3.2.1. Navigation

The first criterion considered is Navigation. This criterion has five sub-criteria, which are the
appearance of the Home Page (Front Page N.), connections between web pages (Links), the available
data on the web pages (Data), page speed response (Page Speed) and searching information in the
web page (Search).

The results of the MUSA method, as shown in the Table 4, show that users are satisfied with
most of the criteria. With respect to the average satisfaction index, all sub-criteria indices are high,
with the highest percentage for the Data (85.2%) and the lowest for the Links sub-criterion (64.6%).
At the same time, on the basis of the demanding index we can characterize the visitors as "non-
demanding" for all the sub-criteria, except for the Links sub-criterion for which visitors can be
characterized as "neutral." This conclusion can be derived as the demanding indices for most sub-
criteria are close to -100 (non-demanding users) and far away from 100 (very demanding users). The
users with demanding index values from -30 to 30 are characterize as “demanding.”

Table 4. Partial Satisfaction Frequencies and Average Satisfaction, Demanding and Improvement
Indices for the Navigation Criterion (%).
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1 NAVIGATION 6.0 7.0 190 560 120 781 460  3.40
11 FrontPage N 11.0 5.0 290 410 140 710 -370 3.8
1.2 Links 15.0 8.0 200 480 9.0 646 271  3.89
1.3 Data 8.0 4.0 260 580 40 82 -760 543
14 Page Speed 10.0 6.0 3.0 420 110 759 539 418
1.5 Search 8.0 5.0 210 550 110 819 -640 4.02

Regarding the action diagram for the Navigation criterion (Figure 5), we observed that the
Search and Data sub-criteria are in the high performance and importance quadrant and constitute the
comparative advantage of the website. On the other hand, the Front Page and Links sub-criteria are
in the state of small effort/low effectiveness, which means that they should be closely monitored since
they could become important to users in the future.

Concerning the improvement efforts as shown by the relevant navigation improvement diagram
(Figure 6), they should be focused on the sub-criteria of Data since the improvement will require little
effort and will be highly effective. On the contrary, the sub-criteria of Links, Front Page, Speed and
Search are of low priority for improvement as they show low efficiency with significant effort to

improve.
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Figure 5. Action diagram for the Navigation criterion.



Agronomy 2020, 10, 932 10 of 20

<

20

as)

Links
\ 4
Front Page
¢
o
Z
o=
Q
Z
s Speed *
a
*
Search
Data
¢

3

o

=

Low High
EFFECTIVENESS
Figure 6. Improvement diagram for the Navigation criterion.
3.2.2. Design

The second criterion being considered is Design. This criterion has six sub-criteria, which are the
aesthetics of the website (Aesthetics), the design of the home page (FrontPage Design), the photos of
the website (Images), the background of the website (Background), the colors of the web page
(Colors) and the website organization (Organization). The results of the MUSA method as shown in
the table below illustrate that visitors are satisfied with almost all the sub-criteria. Front Page D. with
52.9% and the Organization with 63.0% satisfaction are not high enough. Visitors can be described as
"demanding" for the sub-criteria for Organization and FrontPage D. and “non-demanding” for the
other sub-criteria, based on the demanding indices (Table 5).

Table 5. Partial Satisfaction Frequencies and Average Satisfaction, Demanding and Improvement
Indices for the Design Criterion (%)

= = g T o o0 e

:‘&: :‘% el g ﬁ £ x £ x QE) x
7] S <9 - = o

2 2 £32 3 % 2E EE g3
25 0§ 8%F € 008 §E FE B
2 8 ZZ® B & £ §7  ar

A A g=) 2 9] A E
2 DESIGN 6.0 11.0 27.0 49.0 7.0 692 -325 51
2.1 Aesthetics 11.0 5.0 24.0 47.0 13.0 73.6  -29.1 4.2
2.2 FrontPage D. 10.0 6.0 19.0 54.0 11.0 52.9 44 11.0
2.3 Images 10.0 10.0 11.0 57.0 12.0 720 -36.7 4.8
2.4 Background 9.0 11.0 15.0 55.0 10.0 738 438 45
2.5 Colors 11.0 7.0 17.0 49.0 16.0 705 =319 39

2.6 Organization 11.0 9.0 22.0 47.0 11.0 63.0 -185 438

From the relevant Action diagram for the Design criterion (Figure 7), we can elicit that the
FrontPage D. is the sub-criterion that should be prioritized since it is considered important for the
users and they are not satisfied with it. On the contrary, Background and Images are the comparative
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advantages of agroGOV.gr, while the organization sub-criterion should be considered for future

rearrangements.
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Figure 7. Action diagram for the Design criterion.
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Figure 8. Improvement diagram for the Design criterion.

Regarding the improvement diagram of the Design criterion, a major priority is to improve the
FrontPage D., while all other features, except from the Organization, are not of high priority for

improvement (Figure 8).
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3.2.3. Accessibility

The third criterion being considered is Accessibility. This criterion has seven sub-criteria, which
are: User registration (Subscription), Multilingual support (Languages), Multimedia support
(Multimedia), Browsers support (Browsers), access to website content (Access), page speed response
(Page Speed) and search engines detection (Tracking). From the results of the MUSA method as
shown in the table 7, the satisfaction index is high for the Tracking sub-criterion as they can easily
find the web portal in Search Engines. Visitors appear to be "demanding" for sub-criteria of
Subscription, Languages, Multimedia, Browsers and Page Speed, whilst they are "non-demanding"
for the Access and Tracking sub-criteria (Table 6).

Table 6. Partial Satisfaction Frequencies and Average Satisfaction, Demanding and Improvement
Indices for the Accessibility Criterion (%)

= = 5 T o 50 k=
Y 2 = 8.8 s & Rt R &
= = ) e [ @ = = g x
E\.m 0 _c:"Um B=! = U o Fcﬂ) v v
5 p= =.9% 7 m ST & >
> g I+ T8« = 0 ! it o
» » »n » — n S Eg (S
0 @ Z o @ < p=Rie = B~
o o s wn 2 = (3] =%
8 a &A s & 8 E

3  ACCESSBILITY 2.0 10.0 32.0 45.0 11.0 854 -65.5
3.1 Subscription 10.0 11.0 17.0 54.0 8.0 679 =270 3.5

.
o

3.2 Languages 8.0 6.0 18.0 63.0 5.0 575 35 7.0
3.3 Multimedia 12.0 8.0 30.0 38.0 12.0 65.7 -27.0 3.8
3.4 Browsers 10.0 10.0 31.0 42.0 7.0 65.6 -27.0 3.8
3.5 Access 8.0 4.0 20.0 51.0 17.0 76.8 —41.8 3.3
3.6 Page Speed 12.0 6.0 25.0 50.0 7.0 641 -19.1 3.5
3.7 Tracking 7.0 8.0 17.0 55.0 13.0 843 —68.8 4.1

From the relevant action diagram for Accessibility (Figure 9), it appears that the sub-criterion of
Languages should be prioritized, while Tracking and Access constitute a comparative advantage.
From Figure 10 we can conclude that no sub-criterion is found in the first improvement quadrant, as
shown in the improvement chart below, while the second priority for improvement is the sub-
criterion Languages.
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Figure 10. Improvement diagram for the Accessibility criterion.
3.2.4 Interaction

The fourth criterion being considered is Interaction. This criterion has five sub-criteria, which
are communication with users (Contact), response to user requirements (Response), problem solving
(Problem solving), user feedback (Feedback) and help provision (Help). The results of the MUSA
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method as shown in the table below show that the satisfaction indices are particularly high for all the
sub-criteria with highest percentage for feedback (83.3%). Furthermore, regarding the demanding
index, users of the site are "non-demanding" for all the sub-criteria of the Interaction Criterion.

Table 7. Partial Satisfaction Frequencies and Average Satisfaction, Demanding and Improvement

Indices for the Interaction Criterion (%)

o < 5o T o 50 =
< Z s £ 3 g 1 x 2 x g x
b2 £ =232 ¢ % E& EE g3
> 3 3 SHE T = o BE EE 9F
e 4 Zze 3 & = g 8

=) a) s 2 0 =) E
4 Interaction 4.0 7.0 27.0 53.0 9.0 84.2 -64.8 4.13
4.1 Contact 12.0 5.0 23.0 50.0 10.0 69.7 -34.2 3.68
4.2 Response 11.0 12.0 15.0 48.0 14.0 73.0 -43.8 3.85
4.3  Problem solving 12.0 10.0 21.0 48.0 9.0 68.3 -34.2 3.86
44 Feedback 11.0 8.0 20.0 50.0 11.0 83.3 -80.1 6.71
4.5 Help 9.0 6.0 26.0 51.0 8.0 79.2 —-58.5 4.40

The relevant action diagram (Figure 11) depicts that the comparative advantages of the website
are Feedback and Help, whilst there are no sub-criteria in the first priority quartile in order to
constitute a top priority for the site.

=

S0

a Feedback

2
Help
L 2
w
O
2
<
2 Response ¢
o
[
o
& Contact ¢
Problem solving

3

Q

—

Low High
IMPORTANCE

Figure 11. Relative Action diagram for the Interaction criterion.

However, the relative improvement diagram (Figure 12) illustrates that Feedback is a top
priority for improvement since it is highly effective for users with little effort to improve on the site.
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Figure 12. Improvement diagram for the Interaction criterion.

3.2.5. Content

The last criterion being considered is the site Content. This criterion has nine sub-criteria, which
are the provision of general information (General Information), the provision of specific information
(Special Information), news reports (News), the provision of product information (Products), the
provision of information about services (Services), the reliability of the published information
(Reliability), the completeness of information (Completeness), the usefulness of the information

(Usefulness) and the update of the published information (Update).

Table 8. Partial Satisfaction Frequencies and Average Satisfaction, Demanding and Improvement

Indices for the Content Criterion (%).

T 3 5% ERE
= = g5& T T =g ,.5 9 £ x
> § 2%3 £ >% 2E gE  ZE
ot ot e wn 5] < ]
A A ) @ A E
5 CONTENT 5.0 9.0 23.0 54.0 9.0 74.9 -36.8 3.17
5.1 General 9.0 9.0 30.0 31.0 21.0 69.7 -26.4 3.41
Information
5.2 Special 10.0 9.0 17.0 57.0 7.0 62.1 -9.4 3.92
information
5.3 News 9.0 2.0 28.0 51.0 10.0 69.9 -20.5 3.27
5.4 Products 8.0 11.0 24.0 47.0 10.0 66.3 -19.9 3.99
5.5 Services 8.0 5.0 22.0 53.0 12.0 71.1 -24.1 3.21
5.6 Reliability 10.0 10.0 29.0 41.0 10.0 60.3 -11.4 431
5.7  Completeness  11.0 10.0 20.0 47.0 12.0 45.0 30.8 6.35
5.8 Usefulness 10.0 8.0 23.0 51.0 8.0 67.7 -26.0 3.58
5.9 Updates 9.0 8.0 19.0 56.0 8.0 66.6 -20.4 3.71
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The satisfaction index shows that users’ satisfaction is not high enough with the majority of sub-
criteria, while the “Completeness” criterion illustrates the lowest percentage (45.0%) (Table 8). The
users are characterized as “demanding” for all the sub-criteria except from Completeness, for which
they are characterized as “very demanding.”

The relevant action diagram for the content criterion (Figure 13) shows that Completeness is in
critical priority for improvement for the website, while General Information and Product Information
constitute the comparative advantages. Service information, Usefulness and Updates should be taken
into consideration, since with a little improvement they can be comparative advantages for the
website as well.

~

=)

=

Service information . .
N . General information
ews ) .

w U;: fulness Product information
g Timeliness L 4
<
=
o Specific information 2
[T . oqe
o Reliability
a

z Completeness

A L 2

Low High
IMPORTANCE

Figure 13. Action diagram for the Content criterion.

Regarding the relative improvement diagram (Figure 14), we observe that there are criteria that
are a first priority for improvement. However, product information can be improved with little effort.
Completeness and Reliability could be highly effective, but they demand significant effort and
constitute a secondary priority for improvement.
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Figure 14. Improvement diagram for the Content criterion.

4. Conclusions

In this paper we tried to measure the satisfaction of the users of the provided e-Services in Greece
by an agricultural e-government portal. The evaluation of the agricultural services through an online
satisfaction survey may be considered one of the most reliable methods. The analysis of the users’
satisfaction gives the opportunity for governments to determine future actions in order to improve
their services based on reliable views of their users. For this reason, we used the MUSA method,
which is based on the principles of multicriteria analysis, and particularly on the aggregation—
disaggregation approach and linear programming modelling. The implementation of the method in
users’ satisfaction evaluated quantitative global and partial satisfaction levels and determined the
strong and the weak points of the provided agricultural e-Government services.

More specifically, in this research the strong and weak points of the agroGOV web portal were
identified. The research evaluated the performance of the portal by measuring the overall and partial
users’ satisfaction for 31 sub-criteria. The web portal competitive advantages and disadvantages were
presented and, finally, the improvement priorities for each criterion were analyzed. All these findings
are essential in evaluation of e-government web portals.

Taking into account that the users’ satisfaction is a dynamic process that does not remain stable,
the results from the global satisfaction index showed that the users of the web portal were satisfied
from the services that are provided. The partial satisfaction analysis indicates the improvement
efforts that the governments may consider for the development of e-government web portals. The
partial satisfaction indices and the action diagrams showed that there are still actions that can be
taken in order to increase satisfaction, especially in Content and Design. Through the improvement
diagrams that the MUSA method creates, the e-Government web portal developers can identify
which dimensions of the web portal should be improved first. More specifically, the improvement
diagram showed that in the criteria of Navigation the sub-criterion Data, in the Interaction the sub-
criterion Feedback, and in accessibility the sub-criterion Languages are the most important for users
and are in the first priority for the next improvements. According to the results of our study, to
increase the usability of the agricultural e-government websites, designers should focus on the Front
Page, the Data, the Feedback, the foreign Languages and the Completeness of the available data.
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Moreover, the MUSA method seems to be is a valuable procedure for governments in order to

improve their e-Government services by evaluating their users’ satisfaction.

In the future, an important extension of this research may concern the installation of a permanent

user satisfaction barometer.
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