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Abstract: In this paper, we present an investigation of the Portuguese
research on e-government. Bibliometric techniques are used to explore all the
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2005 to 2014 and listed in the Scopus® database. Research production, impact,
source types, language used, subject areas, topics, scopes, methods, authors,
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1 Introduction

In 2014, Portugal was ranked 37 out of 193 countries in the United Nation (UN)
e-Government Development Index (UN, 2014). In the same year, in the European
Commission e-government survey (Tinhol et al., 2014), Portugal was ranked 2 out of the
28 European Union (EU) member countries, plus Switzerland, Iceland, Norway, Republic
of Serbia, and Turkey regarding ‘user centric government across life events for citizen
and business life events’ (indicates to what extent a service is provided online and how
this is perceived), and 3 out of the same 33 countries regarding ‘transparency across life
events’ (indicates to what extent governments are transparent as regards their own
responsibilities and performance, the process of service delivery and personal data
involved). These rankings show that Portugal has a comfortable position to what
concerns e-government development, and very good positions to what concerns
availability and use of online public services and transparency in their provision. Since
April 2015 Portugal has host the headquarters of the Operating Unit on Policy-Driven
Electronic Governance of the United Nations University (UNU-EGOV). More detailed
descriptions of what has been accomplished in the country in terms of e-government
development can be found, for example, in reports produced by the OECD (2008) and the
European Commission (2015).

Given these facts, it seems interesting to study to what extent e-government research
in the country matches its success regarding the deploying and use of e-government
services and international visibility of its achievements. In a preliminary comparative
study performed in 2014, evidence was collected that that may not be the case (Dias,
2014). The present paper updates and extends that study. It addresses the development
and current standing of Portugal relating to e-government research by using international
research indexes as a source and bibliometrics as a technique. Specifically, research
production, research impact, publication source types, language used, subject areas,
studied topics, addressed scopes, methods used, most productive and impacting authors,
most relevant research institutions, co-authorship networks, and international cooperation
are analysed and discussed. Our conclusions may prove useful to researchers in the area
of e-government, and to research managers and research policy makers in Portugal. They
may also prove useful to researchers in other countries as a reference for benchmark.

The author of this paper is an active researcher in the field of e-government in
Portugal. Thus, it is unavoidable that its own contributions are included in the object of
the study. Nevertheless, the fact that the study is based entirely on third-party data
guarantees an independent base ground, and especial care was taken in the interpretation
of data to avoid any biased albeit unintended analysis.

The remaining of this paper is organised as follows: in Section 2, we introduce
bibliometrics and resume the literature on e-government bibliometrics; in Section 3, we
present the methods used in the study; in Section 4, we present the results; in Section 5,
we discuss those results; and in Section 6, we present the general conclusions, its
implications, and future work.

2 Literature review

When applied to academic publications, bibliometrics can be defined as dealing with
the quantitative analysis of scientific and technological literature (de Bellis, 2009).
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It encompasses a set of methods that allow the study of scientific production (e.g.,
number of publications), research impact (e.g., number of citations, average citations per
paper, h-index), and scientific collaboration (e.g., co-authorship analysis). Although these
methods are widely used to study research in various fields, they have been scarcely used
to study e-government research.

Examples of the use of bibliometrics to study e-government research include fewer
than a dozen papers and conference papers. Dwivedi (2009b) performed an analysis of
e-government research published in Transforming Government: People, Process and
Policy from 2007 to 2008. He used a profiling approach to examine variables such as the
most productive authors, the most productive universities, geographic diversity, authors’
backgrounds, co-authorship, and research methods. He found that analytical, descriptive,
theoretical and conceptual methods were the most dominant research approaches utilised
by the authors of the 41 papers analysed, and that the largest number of contributions
came from authors with an information systems background, followed by business and
computer science and IT. Also in 2009, the same author published a bibliometric analysis
of e-government research based on 1.037 papers published in 19 peer reviewed journals.
Variables such as subject category, publication year, most active authors, most active
institutions, most representative countries, and language used were studied. The analysis
of the research methods used and the topics addressed were identified as needed in order
to provide greater understanding of e-government research (Dwivedi, 2009a).

Erman and Todorovski (2009) published a first study of the most influent authors and
relate them to the thematic topics that prevailed in the EGOV conference between 2005
and 2008. Social network analysis was used as a methodology. The same approach was
used in an paper published by the same authors in 2010 (Erman and Todorovski, 2010).
In 2011, they published a third study comparing the collaborative networks of
co-authorship relationships between scholars that published at the European Conference
on eGovernment (ECEG), and the International Conference on eGovernment (ICEG),
between 2005 and 2008 (Erman and Todorovski, 2011). Results showed that each
conference had its own stable community to what concerns collaboration, thus indicating
that a joint e-government scientific community did not exist at that time.

Cheng and Ding (2012) conducted a quantitative analysis on 2.232 papers listed in the
Social Sciences Citation Index (SCI journals). They identified the 20 most productive
authors and the top 20 highly cited and pivotal documents in the e-government research
field. They found that the “hotspots in the research of electronic government included
the enhance e-government cross-sectoral collaboration ability, the construction of
e-government”, and “the security infrastructure design of digital government in a multiple
and complex environment”.

Joseph (2013) performed a bibliometric analysis on e-government research to
examine variables such as research methods used, region of study, area of focus, and
authors. He concluded that almost 50% of e-government studies are either conceptual or
rely solely on secondary data sources for analysis, that Europe, North America and Asia
provided the primary focus of the analysed research, and that there was no specific topic
dominating e-government research.

More recently Almeida et al. (2014) performed a bibliometric study on e-government
academic production using ISI Web of Science™ as a source. Using data from 4.225
records (including papers in journals and conference proceedings) they have found that
nearly 80% of the citations were concentrated in the 10 most cited countries, and that the
publication of papers in reputable journals was pivotal for these results. In the same year
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but using Google Scholar as a source for data, Ismayilova (2014) performed a
bibliometric analysis of 381 e-government materials published between 2000 and 2014.
Research topics, international collaboration, and the most productive countries, authors
and organisations were studied. She concluded that most researched areas are
e-government technological and development issues and e-government applications. The
most productive authors of e-government research are affiliated to the best institutes of
USA, Singapore and UK.

Finally, Przeybilovicz et al. (2014) conducted a bibliometric and sociometric study by
analysing 124 papers published in Brazilian journals and conference proceedings from
2007 to 2012. Number of publications per year, location of the publications, conceptual
and substantive domains of study, methodological approaches, and cooperation networks
were analysed. They concluded that Brazilian authors have few connections and little
interaction with each other and that most studies were published at events rather than in
journals. They identified the needs for greater interaction between Brazilian researchers
in the field, the use of theories on which to base arguments and findings, and greater
efforts to publish papers in high-level international journals.

From the above literature review it is evident that previous bibliometric studies on
e-government research vary on their scope (international, specific research communities,
a single country), the sources used (selected conferences, selected journals, general
research databases), and variables that are studied. Concerning the latter, the most
common are the analysis of the most productive and cited authors, institutions, and
countries, and of research topics, research methods, and collaboration networks. Others
include authors’ backgrounds, the most relevant papers, the most relevant journals,
language used, and scopes of studies.

3 Methodology

The set of documents analysed in this study was retrieved using the Scopus® database as
a source. Scopus® was used because it retrieved more entries for the intended search
conditions than other sources, namely ISI Web of Science™, thus implying a bigger
sample. Moreover, the high correlation of measures taken using both databases, at least to
what concerns the number of papers and the number of citations received by countries,
including when broken down by subject area (Archambault et al., 2009), was also
relevant to this choice. The fact that the Portuguese Foundation for Science and
Technology (FCT) has recently used Scopus® to perform the 2013 bibliometrics analysis
of the Portuguese research units and associated laboratories was another relevant reason.
Another advantage of Scopus® is that, unlike IST Web of Science™, it includes some
additional journals that are relevant to the subject, for example, Electronic Government
and International Journal of Electronic Government Research.

Although the sensitivity of the specific measures taken in this study to the use of the
two databases was not directly addressed, it is worth mentioning that, using the year 2013
as an example and for similar search conditions (see below), 75% of the documents
returned by ISI Web of Science™ are also returned by Scopus®, while 60% of the
documents returned by Scopus® are also retuned by ISI Web of Science™. The use of
alternative data sources was not considered because they offered a lower coverage or
because they included documents (and citations from documents) that are not subject to
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scientific revision (e.g., Google Scholar). Also, the combination of different sources is
impracticable because of the different bases used to compute citations.

The set of documents used in the study was retrieved on the 2nd of May, 2015 using
the online search engine of the database. Citation data was downloaded on the 27th of
December, 2015 and included all citations obtained till the end of 2014 to the previously
retrieved documents. The search conditions included all documents having the
expressions ‘e-government’, ‘e-gov’, ‘egovernment’, ‘egov’ or ‘digital government’ in
their title, abstract or keywords in which ‘Portugal’ is affiliation country, in a 10 year
window, starting in 2005 (see expression 1).

The used search conditions were carefully selected. The expression ‘electronic
government’, in particular, was not included because it was verified that it was essentially
redundant with the other. To some extent, the same was true for other expressions related
to e-government such as ‘digital democracy’ or ‘electronic governance’. Even so, it
cannot be excluded that some papers might have been affected by this choice. Note,
however, that the inclusion of keywords in the search expression (both author
and generated keywords) tends to minimise this possibility since papers related to
e-government are usually indexed using the ‘e-government’ keyword, either by their
authors or for indexation purposes.

(TITLE-ABS-KEY ({e-government}) OR TITLE-ABS-KEY({e-gov}) OR
TITLE-ABS-KEY(egovernment) OR TITLE-ABS-KEY (egov) OR 1)
TITLE-ABS-KEY ({digital government})) AND AFFILCOUNTRY (portugal)

AND PUBYEAR > 2004 AND PUBYEAR < 2015

The resulting set was analysed for correction and one paper was subsequently excluded
because it respected to a duplicate entry in the database. The final set includes 69
documents.

A bibliometric analysis was then performed in the final set. The following items were
analysed:

e number of published documents per year, source type, subject areas, and language
used

e number of citations per year

e number of papers per author and affiliation institution

e number of citations per author and affiliation institution

e global and per author and per affiliation average citations by document and A-index'

e per author percentage of published documents on e-government among all published
documents

e number of documents co-authored with researchers affiliated to foreign institutions
and corresponding citations, average citations and A-index.

A co-authorship analysis was then performed to identify the most productive research
networks and the relevance of international cooperation in those networks, considering
the most productive authors as seed nodes for the identification of networks.
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The paper abstracts were subsequently analysed concerning their scope, the
e-government topics addressed, and the methods used, if any. To this purpose, a
conceptual analysis (a subcategory of content analysis) was performed. The categories
were comprehensively established during the analysis, taking into consideration the
descriptions presented.

4 Results

Figure 1 depicts the evolution of papers published and citations received by researchers
affiliated to Portuguese institutions between 2005 and 2014. During this period, there
were 158 citations to the 69 documents in the dataset. Despite the small numbers, it is
noticeable a growing trend in both variables. Further results are presented in the
following subsections.

Figure 1 Evolution of documents published and citations received by researchers affiliated to
Portuguese institutions indexed in the Scopus® database, between 2005 and 2014.
Second order polynomial curves are also represented for papers and citations
(with R? = 0.8492 and R* = 0.8506, respectively)

mm Articles Citations =~ —— Polynomial (Articles) ---- Polynomial (Citations)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

4.1 Source types and language

From the set of 69 papers selected, 17 are journal papers, 48 are conference papers
(40 published in conference proceedings and 8 in book series) and four are book chapters.
Table 1 illustrates the number of documents, number of citations and average citations
per document for the three different types of publication sources (journals, conference
proceedings and books). As can be observed, average citations are higher for documents
published in journals than for those published in conference proceedings or books.

Table 1 Number of papers, number of citations, and average citations per paper by source
type, between 2005 and 2014

Source type Documents Citations Average citations
Journals 17 90 5.29
Conference proceedings 40 58 1.45

Books 12 10 0.83
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As far as the impact of journals in citations is concerned, Table 2 lists the number of
documents, the number of citations and the average citations by the best quartile of the
journal according to its SJR classification.” It is visible that with the exception of the
fourth quartile, the average citations per paper are always higher for greater impact
quartiles. With respect to the fourth quartile it is worth mentioning that all the citations in
this quartile are for papers published in the Iberian Journal of Information Systems and
Technologies (three papers, 15 citations), a journal that publishes papers only in
Portuguese and Spanish.

Table 2 Number of papers, number of citations, and average citations per paper by quartile
of the source journal (JCR), between 2005 and 2014

Journal quartile Documents Citations Average citations
Ql 2 43 21.50
Q2 5 28 5.60
Q3 5 10 2.00
Q4 4 15 3.75

There is no information on the 2014 quartile or one journal with one paper published.

Concerning the language used, 56 documents were originally published in English and 13
in Portuguese. Documents published in English have an average citation of 2.45 whereas
documents written in Portuguese have an average citation of 1.62.

4.2  Subject areas

In the Scopus® database documents are classified as pertaining to one or more subject
areas. Within the 69 documents of the set, the more relevant subject areas are Computer
Science (83% of the documents listed), Social Sciences (17%), Business, Management
and Accounting (17%), and Engineering (10%).

As a document can be classified in more than one subject area, the direct analysis of
average citation by Scopus® subject areas can lead to misinterpretations. To avoid this
problem, Table 3 presents data based on derived broader and nonoverlapping subject
areas: ‘computer science and engineering’; ‘social sciences and business, management
and accounting’, and ‘transversal to both areas’. Figures for number of documents,
number of citations and average citations are presented. It is evident from the table that
while the majority of the publications were made in the ‘computer science and
engineering’ subject area, the documents classified as ‘transversal to both areas’ had the
greatest average impact. In fact, this result is coherent with the transdisciplinary nature of
e-government research.

Table 3 Number of papers, number of citations, and average citations per paper by subject
area, between 2005 and 2014

Broad and nonoverlapping subject area Documents Citations Average citations
Computer science and engineering 47 68 1.45
Social sciences and business, 10 17 1.70

management and accounting
Transversal to both areas 12 73 6.08
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4.3 Topics addressed

Table 4 presents the results of the conceptual analysis for topic categories. Regarding the
analysis, 77% of the documents fall into one of the eight most representative categories:
‘interoperability and service integration’; ‘strategies and methodologies’; ‘quality,
accessibility and usability’; “back-office processes, workflows, and knowledge/data
management”; ‘marketing, transparency and public participation’; ‘administrative and
socioeconomic impacts’; ‘key development and adoption factors’; and ‘privacy and
security’. Thus, there is good topic coverage, including several relevant e-government
concerns: strategies and methodologies for —government, key factors, quality of what is
offered to citizens, citizens’ involvement and participation, e-government impacts,
interoperability, back-office processes, and security.

Table 4 Frequency and percentage of topics categories addressed by the selected documents
Topic category Frequency Percentage (%) Documents

Interoperability and 13 19 (Campos and Soares, 2014; Dias and
service integration Narciso, 2010; do Nascimento et al., 2005;

Gomes et al., 2011, 2012; Gomes and
Ribeiro, 2009; Janssen et al., 2014;
Marques et al., 2011, 2012, 2013; Sa and
Rocha, 2012; Soares and Amaral, 2011;
Tsaravas and Themistocleous, 2011)

Strategies and 9 13 (Aveiro and Pinto, 2013; Conceigao et al.,

methodologies 2013; Costa et al., 2010; Pinto and Aveiro,
2014; Rocha and Sa, 2014; Rodousakis and
dos Santos, 2008; Sa and Rocha, 2012,
2013; Sanz et al., 2010)

Quality, accessibility 9 13 (Aleixo et al., 2012; Lujan-Mora and

and usability Masri, 2012; Poldnia et al., 2014; Ribeiro,
2011; Rodrigues et al., 2010b; Sa et al.,
2014a, 2014b; Sanz et al., 2010; Silva

et al., 2006)
Back-office 7 10 (Afonso et al., 2014; Becker et al., 2011;
processes, do Nascimento et al., 2005; Rodrigues
workflows, and et al., 2010b; Tavares, 2008; Teixeira et al.,
knowledge/data 2014; Vieira et al., 2011)
management
Marketing, 7 10 (Irani et al., 2010; Lapao et al., 2007;
transparency, and Lourengo et al., 2014; Maciel et al., 2009a,
public participation 2009b; Maciel et al., 2010; Tavares and
Silva, 2006)
Administrative and 4 6 (Domingues and Gomes, 2011; Fernandes,
socioeconomic 2013; Santos et al., 2013; Silva et al., 2012)
impacts
Key development 4 6 (Dias and Costa, 2013; Freire et al., 2014;
and adoption factors Rosa et al., 2013; Tavares and Oliveira,

2014)
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Table 4 Frequency and percentage of topics categories addressed by the selected documents
(continued)
Topic category Frequency Percentage (%) Documents
Privacy and security 4 6 (Dias, 2011b; Filho and Ribeiro, 2014;
Gaaloul et al., 2014; Teodoro and Serrio,
2010)
E-learning 3 4 (Fernandes et al., 2012; Pedrosa et al.,
environments 2013; Silva et al., 2012)
Maturity models and 3 4 (Conceigdo et al., 2013; Dias et al., 2013;
maturity assessment Dias, 2011a)
Mobile government 3 4 (Machado et al., 2005; Olmstead et al.,

2007; Pascoe et al., 2006)

4.4 Addressed scopes

Concerning the scope of the documents, 55% are of general application (i.e., not
addressing a specific level or branch of government) and 32% relate to local
e-government (see Table 5). Specific branches of government are addressed by only 9%
of the papers. It is interesting to notice that local e-government receives a significant
research attention even though, contrary to what happens with e-government in general,
local e-government is substantially underdeveloped in Portugal (Dias, 2011a; Dias and
Gomes, 2014).

Table 5 Frequency and percentage of scope categories addressed by the selected documents
Percentage
Scope category  Frequency (%) Documents
General 38 55 (Becker et al., 2011; Campos and Soares, 2014;

Campos and Marques, 2006; Conceigdo et al., 2013;
Costa et al., 2010; Dias et al., 2013; Dias and Rafael,
2007; Domingues and Gomes, 2011; Fernandes et
al., 2012; Fernandes, 2013; Filho and Ribeiro, 2014;
Freire et al., 2014; Gomes et al., 2011, 2012; Irani et
al., 2010; Janssen et al., 2014; Katre et al., 2011;
Lourengo et al., 2014; Lujan-Mora and Masri, 2012;
Machado et al., 2005; Maciel et al., 2009a, 2009b,
2010; Marques et al., 2011, 2012, 2013; Montargil,
2009; Olmstead et al., 2007; Pascoe et al., 2006;
Ribeiro, 2011; Rodousakis and dos Santos, 2008;
Rodrigues et al., 2010a; Silva et al., 2006; Soares
and Amaral, 2011; Tavares and Silva, 2006;
Teodoro and Serrao, 2010; Tsaravas and
Themistocleous, 2011; Vieira et al., 2011)

Local 22 32 (Afonso et al., 2012, 2014; Aleixo et al., 2011, 2012;

government Aveiro and Pinto, 2013; Dias and Costa, 2013; Dias
and Gomes, 2014; Dias and Narciso, 2010; Dias,
2011a, 2011b; Gomes and Ribeiro, 2009; Rocha and
Sa, 2014; Rodrigues et al., 2010b; Sa et al., 2014a,
2014b; Sa and Rocha, 2012, 2013; Santos et al.,
2013; Sanz et al., 2010; Silva et al., 2012; Tavares,
2008; Teixeira et al., 2014)
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Table 5 Frequency and percentage of scope categories addressed by the selected documents
(continued)
Percentage
Scope category  Frequency (%) Documents
Judicial system 3 4 (do Nascimento et al., 2005; Gaaloul et al., 2014;
Rosa et al., 2013)

Healthcare 2 3 (Lapao et al., 2007; Tavares and Oliveira, 2014)
Regional 2 3 (Pinto and Aveiro, 2014; Poldnia et al., 2014)
government

Tax 2 3 (Pedrosa et al., 2013; Silva et al., 2012)
administration

4.5 Methods used

With regard to the methods used, 43% of the papers present new models, systems or
methods proposals; 19% are based on case studies; and 9% are based on content analysis,
mainly of governmental websites (see Table 6). Other relevant categories include
bibliographic reviews and surveys. It is worth noting the significant weight of documents
that propose new models, systems or methods when compared with the number of studies
based on empirical data.

Table 6 Frequency and percentage of main method categories used by the selected documents

Percentage
Main method category Frequency (%) Documents

New model or system 25 36 (Campos and Soares, 2014; Costa et al., 2010;

proposal Dias and Rafael, 2007; do Nascimento et al.,
2005; Filho and Ribeiro, 2014; Gaaloul et al.,
2014; Gomes et al., 2011, 2012; Gomes and
Ribeiro, 2009; Irani et al., 2010; Lujan-Mora
and Masri, 2012; Maciel et al., 2009a;
Marques et al., 2011, 2012, 2013; Olmstead
et al., 2007; Pedrosa et al., 2013; Rodrigues
et al., 2010a; Sanz et al., 2010; Silva et al.,
2012; Tavares and Oliveira, 2014; Tavares,
2008; Tavares and Silva, 2006; Teixeira et al.,
2014; Vieira et al., 2011)

Case study 13 19 (Aveiro and Pinto, 2013; Becker et al., 2011;
Dias and Narciso, 2010; Maciel et al., 2009b,
2010; Pinto and Aveiro, 2014; Rocha and Sa,
2014; Rosa et al., 2013; Sa and Rocha, 2012,
2013; Santos et al., 2013; Silva et al., 2012;
Tsaravas and Themistocleous, 2011)

Content analysis 9 13 (Aleixo et al., 2012; Dias and Costa, 2013;
Dias and Gomes, 2014; Dias, 2011a, 2011b;
Lourengo et al., 2014; Ribeiro, 2011; Sanz
etal., 2010; Silva et al., 2006)
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Table 6 Frequency and percentage of main method categories used by the selected documents
(continued)

Percentage
Main method category Frequency (%) Documents

New method proposal 5 7 (Conceicao et al., 2013; Janssen et al., 2014;
Machado et al., 2005; Polonia et al., 2014;
Tsaravas and Themistocleous, 2011)

Bibliographic review 5 7 (Campos and Marques, 2006; Freire et al.,
2014; Montargil, 2009; Sa et al., 2014a,
2014b)

Employees or experts 3 4 (Afonso et al., 2014; Rodrigues et al., 2010b;

survey Soares and Amaral, 2011)

4.6 Research institutions

Table 7 presents data concerning the research institutions to which the authors of the
selected papers are affiliated. Only Portuguese institutions to which three or more papers
are affiliated are presented. The University of Aveiro, per se, is responsible for 26%
(18 out of 69) of the published documents and 50% (79 out of 158) of the citations. The
University of Minho received 18% of the citations. Altogether, these two universities
represent 36% of the papers published and 68% of the citations. Only three universities
have h-index of 2 or bigger: Aveiro, Minho and Coimbra (4, 2, and 2, respectively).
They are also the three research institutions with higher average citations per paper
(4.39, 4.00, and 1.43, respectively).

Table 7 Number of papers, number of citations, average citations per paper, and A-index per
affiliation institution with more than three papers published between 2005 and 2014

Affiliation Papers Citations Average citations h-index
Universidade de 18 79 4.39 4
Aveiro
Universidade de 8 6 0.75 1
Lisboa
Universidade do 7 28 4.00 2
Minho
Universidade de 7 10 1.43 2
Coimbra
Universidade do 3 2 0.67 1
Porto
Universidade do 3 0 0.00 0
Algarve
4.7 Authors

Table 8 presents data concerning the authors that published documents affiliated to
Portuguese institution between 2005 and 2014. Only authors affiliated to Portuguese
institutions with three or more papers published are presented. The first relevant
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observation is that only seven authors have at least three papers published. From those,
only two have more than 10 citations (Dias, G.P. and Zuquete, A.). In fact, in the dataset
there are only two papers with 10 or more citations (Dias and Rafael, 2007; Machado
et al., 2005), one of them pertaining to authors with less than three documents in the
dataset. These two documents, per se, received 37% of the citations to all documents.
The authors represented in Table 8 (with three or more documents) received 56% of those
citations.

Table 8 Number of documents, number of citations, average citations per paper, and A-index
per author with Portuguese affiliation and more than three papers published between
2005 and 2014

Author Documents Citations Average citations h-index
Dias, G.P. 16 75 4.69 4
Zuquete, A. 6 11 1.83 2
Rocha, A. 5 5 1.00 1
Sa, F. 5 5 1.00 1
Gomes, H. 4 6 1.50 2
Roque, L. 3 8 2.67 1
Marques, F. 3 5 1.67 2

It is also worth mentioning that six out of the seven authors with three or more papers
published belong to only two co-authorship networks, as shown in Figure 2. In the
Figure, authors are represented by circles and co-authorship relations by lines linking
those circles. The diameter of each circle is proportional to the number of papers
published by the corresponding author and the thickness of each line is proportional to
the number of documents co-authored by the authors linked by that line. Co-authorship
networks with two or more documents published are contained in dotted rectangles.
As can be observed there are only five of those co-authorship networks. Those involve all
authors listed in the Table 8. Together, these five networks represent 28% of the
publications and 43% of the citation in the dataset.

Another aspect which needs attention is to what extent e-government is, for the more
productive and cited authors, their main research interest. As it can be observed in
Table 9, only four authors have published more than one quarter of their publications in
the subject of e-government. Among them is the most productive and cited Portuguese
author in e-government (Dias, G.P.), who, however, is only the fourth author in the table
with more publications when all publications are considered. Two other authors in this
list have co-authored all their e-government documents with Dias, G.P. and the remaining
author (S4, F.) has only five papers published on e-government (for a total of 7), all in
co-authorship with the most productive author, when all papers are considered
(Rocha, A.). At a more general level it is also very relevant to notice that computer
science is the main subject area of publication for all authors listed in Table 9 (meaning
that the majority of the papers they published are classified in that subject area, even
though part of them may also be classified in other areas).
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Figure 2 Co-authorship graph: representation of the co-authorship networks of the authors
affiliated to Portuguese institutions with three or more documents in the dataset. Main
five collaboration networks are represented, with mention to the number of documents
published and number of citation received within each network (documents/citations).
Author affiliated to foreign institution are represented with black circles

3/8 Roque, L. 7/11 Marques F. Santos P.
Maciel, C. Zuquete A. )
> Melo, A.l
\ Marco, C.
Pereira, V.C. Garcia, A.C.B. Gomes, H Dias, Narc1s0 T.

Rocha, A. () Rafael, JA,
‘/f / < Teixeira, A.
N\ Sa, F. - o
5/5 Cota, M.P. 2/40 Polonia, D. . Rodrigues, M. 2/4
Table 9 Number of e-government documents, number of all documents, and percentage

of e-government documents over all documents per author with three or more
e-government documents published between 2005 and 2014

Relative Relative importance
e-government All author importance of of computer science
Author documents documents e-government (%) (%)
Rocha, A. 5 65 8 94
Zuquete, A. 5 48 10 91
Roque, L. 3 33 9 84
Dias, G.P. 16 21 76 90
Gomes, H. 4 11 36 90
Marques, F. 3 11 27 100
Sa, F. 5 7 71 71

4.8 International cooperation

Concerning international cooperation, researchers affiliated to 24 institutions in 17
foreign countries are co-authors of documents included in the dataset, involving 21
documents (30% of the total) with 31 citations (20% of the total). Table 10 resumes the
number of documents in the dataset that were co-authored with authors affiliated to
institutions in the most relevant foreign countries: Spain; UK; Brazil; Germany; and
Austria. In all cases A-index is less than or equal to two, expressing the relative low
relevance of each country to what respects research cooperation with Portuguese
researchers in the e-government subject.

With reference to Figure 2, it can be observed that three out of the five main
co-authorship networks are solely composed of researchers affiliated to Portuguese
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institutions (those involving Dias, G.P.), one includes three Brazilian authors (co-authors
with Roque, L.), and the other includes a Spanish researcher (Cota, M.P.).

Table 10  Number of documents co-authored with authors affiliated to institutions in the more
relevant foreign countries (two or more documents co-authored) and corresponding
number of citations, average citations per paper, and /-index

Country Documents Citations Average citations h-index
Spain 7 4 0.57 2
UK 3 11 3.67 2
Brazil 3 8 2.67 1
Germany 2 8 4.00 2
Austria 2 6 3.00 1

5 Discussions

From the presented results, it seems obvious that the production and international
visibility of Portuguese research in e-government can still be greatly improved. Two
evidences corroborate this conclusion: only seven authors pertaining to only three
co-authorship networks have three or more papers listed in the Scopus® database in the
subject; and only two papers, two authors and two institutions have received more than
10 citations.

It seems also evident that this may be the consequence of the relatively small number
of researchers dedicated to the study of e-government in Portugal: from the set of seven
researchers with three or more documents published, only four dedicated more than one
quarter of their total publications to the subject. Also, these authors are involved in only
five relevant co-authorship networks of which three involve the most productive and
cited Portuguese researcher in the subject. Moreover, the seven more productive authors
concentrate 35% of the publications and 56% of the citations received and one of those
authors, alone, contributed to 23% of the publications and 47% of the citations received.

Besides the relative small number of researchers involved, the volume and quality of
the international cooperation on the subject might be another reason for the low visibility
of the published research. Indeed, although 30% of the published documents were
co-authored internationally, those received only 20% of the citations. Also, there are only
five foreign countries with two or more documents co-authored with Portuguese
researchers. Finally, the most productive and cited Portuguese researcher has no
documents co-authored internationally in the subject.

Another reason for the low visibility of the produced research is that the majority of
the documents were published in conference proceedings or low impact journals.
In addition, 19% of the papers were written in Portuguese, which obtained a lower
average citation per document than those written in English.

Although the list of research topics is diversified, a significant number of documents
(43%) relate to the presentation of new models, systems or methods proposals without
evidence that those proposals have directly contributed to the development of
e-government in Portugal. On the other hand, it seems that more effort could be dedicated
to assess the reasons that foster the good results of the country concerning online public
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services provision. Other evidence is that local e-government is the focus of 32% of the
papers published, when it is recognised that local e-government is substantially
undeveloped in Portugal when compared to central government. This might also be
caused by the fact that all the most productive and cited researchers have computer
science publication profiles.

The study presented in this paper is based on a bibliometric analysis of journal
papers, conference papers and book chapters listed in the Scopus® database and authored
by researchers affiliated to Portuguese institutions. This approach has some limitations.
In fact, it can be argued that the Scopus® database does not represent all e-government
research conducted in Portugal in the past 10 years, both because it does not include all
published papers and because it does not include other relevant contributions like master
and PhD thesis or funded research projects. Nevertheless, it can also be argued that it
would be natural that those other contributions, once published, should be visible
internationally through research indexes like Scopus®. Despite these limitations, it is our
conviction that this source is sufficiently representative to support the conclusions
presented in this paper and that no substantially different conclusions could be achieved
using different sources of information.

6 Conclusions and future work

In this paper we presented a bibliometric analysis of documents published internationally
by researchers affiliated to Portuguese institutions in the subject of e-government
between 2005 and 2014. The Scopus® database was used as a source.

Since 2005 the number of documents on e-government published by researchers
affiliated to Portuguese institutions and listed in the Scopus® database and the number of
citation received by those documents has grown consistently. The number of researchers
who published results on e-government has also grown steadily. Despite this
development, there is still substantial room for improvement with regard to the
investigation of the subject in Portugal. This is evident from the analysis of the research
production which was published internationally and its achieved visibility. Indeed, some
shortcomings need to be overcome so that this development can continue to happen
sustainably.

First, there is the need to involve more researchers and research institutions, and from
other areas than computer science. To accomplish this, besides raising awareness for the
importance of e-government research, it is important to adapt national research funding
mechanism, so that transdisciplinary research projects can have best chances to be
financed. In addition, it is important that universities and other research institution create
the condition for the establishment and development of transdisciplinary research teams
that include the multiple valences which are needed to conduct comprehensive studies
on e-government.

Second, efforts must be made to develop international cooperation and to publish
results in English and in higher impact journals. This can be fostered by increasing the
participation in international networks devoted to the subject, notably at the European
level, thereby also enhancing the participation in internationally funded projects.
A natural consequence will be that more papers, and with a greater potential for impact
will be co-authored with researchers from other countries.



216 G.P. Dias

Third, there is the opportunity to expand the range of topics studied, the scope of
those studies, and the methods used to perform them. In particular, more attention should
be given to the study of the reasons that explain the good results of the country in
e-government development as measured by international rankings and to use the results
of research to further promote this development. To accomplish this, an important course
of action is to raise awareness of Portuguese researchers to the asymmetry of the
results of the country in terms of e-government development and of e-government
research. In the other direction, it would be also important that the authorities in charge
for the development of e-government in Portugal seek a greater_involvement of the
Portuguese research institutions in their efforts, including in the design of the actions
undertaken and the study of their impact and success factors.

We believe that the present study will be of use to accomplish these objectives.
Indeed, our conclusions might prove useful for researchers interested in the subject as
well as to research managers and policy makers at the central and local governments, at
the agencies in charge of e-government development and at the several universities and
other research centres.

The study presented in this paper could be extended by including data from additional
sources, namely from other national and international repositories, and by extending its
scope to master and PhD thesis produced and the participation in e-government research
projects, for example. This could allow detecting if the low international visibility of
e-government research in Portugal is only due to the limited number of researchers and
institutions involved in the subject, low international cooperation, and topics addressed,
as we have concluded, or also because some other difficulties in achieving international
visibility to the research produced exist.

A future research opportunity that arises from this study is to what extend our
conclusions may be valid for other countries which, such as Portugal, are not among the
most productive and impacting in e-government research. To this respect, it is interesting
to notice that some of our diagnoses and conclusions are similar to the ones presented by
Przeybilovicz et al. (2014) for the Brazilian case.
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Notes

"The h-index, or Hirsch Index, of a researcher is the number of papers co-authored by the
researcher with at least h citations each (Hirsch, 2007).

%Quartiles calculated using SJR SCImago Journal Rank. Titles in the first quartile (Q1) are amongst
the 25% best ranked journals in a given subject area; titles in second quartile (02) are amongst the
50% best ranked journals but below the 25% best ranked journals, etc. The SJR indicator measures
the scientific influence of the average paper in a journal. It expresses how central to the global
scientific discussion an average paper of the journal is by using the Scopus® database as a source
for citation data. Because a journal can be classified in different quartiles for different subject
areas, the best quartile of each journal was used in this study.



