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ABSTRACT
Given the current trend for digitalisation, Information and Com-
munication Technologies (ICTs) have been playing a central role in
institutional performance and development. This centrality impacts
local e-government plans and strategies, with consequences for ser-
vice delivery and interaction and engagement with citizens. This
work provides a characterisation of the ICT resources in Portuguese
municipalities and allows to understand the internal conditions un-
der which municipalities strive to follow the digital government
trend, focusing specifically on the internal organisation and proce-
dures and the profile of human resources performing ICT-related
tasks. Globally, data show how important the ICT function is for the
Portuguese municipalities and reveals the aspects for which greater
attention should be devoted. The need for training programs, team
building, and resources’ renewal is amongst the most prominent,
on par with the importance of publicising and promoting the adop-
tion of existing recommendations, instruments, tools, and services
for a better knowledge, awareness and meaningful adoption and
application.
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• Applied computing → Computers in other domains; Com-
puting in government; E-government; Enterprise computing;
IT governance; • Social and professional topics → Comput-
ing/technology policy; Government technology policy.
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1 INTRODUCTION AND BACKGROUND
The technological advances and innovations challenge every sector
of society. The digital government theories stress the need and
importance to use Information and Communication Technologies
(ICTs) to promote and facilitate government-citizens interactions in
order to move towards the digital transformation of governments.
The Digital Government Evolution Model proposed by Janowski [1]
shows how technology is central for all stages of the process, from
digitisation and transformation to engagement (in the relationship
with stakeholders) and contextualisation (emphasising the need
to contextualise the impact in different sectors and communities).
Indeed, the first and second stages of this model place technology
in government and shed light on the impact of technology in in-
ternal government organisation and functioning. The impact and
effects of digital government are immense and are multiplied on par
with the different stakeholders involved and the objective pursued.
There are many arguments sustaining its benefits. Either for better
governance, to curb corruption, to foster transparency and trust in
government activities [2, 3], to promote citizen engagement [4] or
to ease citizen-government interaction, digital government is con-
sistently found as a ‘magic solution’ to some persistent and current
problems, which have been highly accentuated by the Covid-19
pandemic.

Although the scientific and policy literature has been prolifer-
ating in this field since at least the last two decades, there are no
such prolific contributions applied to local governments despite its
importance as “hubs of human activity that are gaining in popula-
tion and increased importance in the global economy” [5] (p. 151).
The emphasis on the local government level is not yet thoroughly
explored, namely regarding the impact of ICT usage in aspects as
service delivery efficiency or participation levels. In the current
particular context of Covid-19, the municipalities’ key role as front-
line responders is intensively emphasised by several international
organisations [6, 7].

Aware of the convergent globalised world and the increasing
challenges brought by technological innovations, municipalities
struggle to take a stance in the digital realm, even with several
shortcomings in the process, namely related to their administrative
capacity [8] and limited (financial) resources [9]. And these short-
comings affect ICT usage from the point of view of the internal
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organisation and functioning and impact their online and digital
presence greatly, hence affecting their relationship with citizens
and other stakeholders.

Indeed, citizens’ increasing expectations of public services have
required constant administrative modernisation to streamline pro-
cesses, reduce costs, provide information and services in a friendlier
and more agile way throughout society, which shall provide a better
quality of life for its citizens [10].

The results presented in this paper are drawn on data collected
and analysed within the umbrella of a series of biennial studies
about the internet presence of Portuguese municipalities. These
studies aim to show how information technologies in general, and
web technologies in particular, are used by local governments to
inform citizens and make publicly available information regarding
the municipality and its management, to facilitate navigation and
interaction with the website, to make available online services as
well as to foster e-participation and launch initiatives that can en-
gage citizens in decision-making processes and municipal public
policymaking [11]. Despite the web-centric approach that is being
followed, the ‘digital ecosystem’ is considered with the character-
ization of the ICT function in terms of its human and financial
resources, the infrastructure, the ICT function organisation and
governance, digital applications and services, and regulations and
guidelines. In specific, this paper presents the results focused on
the resources allocated to the ICT function and provides a picture
that excludes technical features related to the performance of this
function at the local level.

This paper is organised as follows: the survey methodology is
described in Section 2; findings are provided in Section 3; discussion
of results and conclusions are presented in Section 4.

2 METHODOLOGY
Data was gathered through a survey addressed to all 308 municipal-
ities in Portugal. Considering the aim of the study and the research
questions formulated, a survey based on questionnaire was con-
sidered as the adequate method and data collection technique to
use.

The structured questionnaire was developed based on an analysis
of similar questionnaires and several brainstorming sessions with
field experts. Its final version was validated by the project’s partner,
the Portuguese Agency for Administrative Modernization (AMA).
It included 93 questions, most of them closed and mandatory, or-
ganised in nine dimensions: characterisation of the municipality,
characterisation of the respondent, characterisation of the respon-
sible for the ICT function, human resources allocated to the ICT
function, financial resources allocated to the ICT function, ICT
infrastructure, organisation and governance of the ICT function,
digital applications and services, and regulations and guidelines.

Due to the considerable amount of data collected, it was decided
to separate the findings in two different publications. This paper
presents the results of 56 questions, focusing on human dimensions,
and excludes the characterisation of technical dimensions. It covers
the following aspects: characterisation of the municipality, charac-
terisation of the respondent, characterisation of the responsible for
the ICT function, human resources allocated to the ICT function,

financial resources allocated to the ICT function, and organisational
and governance of the ICT function.

The questionnaire was made available to municipalities through
the LimeSurvey platform for five months. The data collected were
exported and submitted to a ‘cleaning’ process, aiming to detect
information that could indicate invalid answers, and for that rea-
son, should be excluded from the analysis. Two such cases were
identified, and after some phone contacts with the respective mu-
nicipalities to clarify the doubts, they were excluded. Thus, from
the 141 submitted questionnaires, 139 were considered valid and
used for the analysis.

There are a few questions for which the total number of valid
answers is lower than 139. It happens for one of two reasons: (i)
some municipalities did not provide an answer to those specific
questions, or (ii) the provided answer presented an incoherent and
dissonant value with the question and the answers provided to
some of the remaining questions; as such, it was considered that it
resulted from an inaccurate interpretation from the respondent of
what was being asked. In these cases, only the specific answer was
removed and not the full municipality reply.

During the analysis, some data were aggregated to visualise the
results better.

3 FINDINGS
The findings in this paper include a brief characterisation of the
municipalities, the individual respondents of the questionnaire
and who is responsible for the ICT function, in addition to results
related to the human and financial resources allocated to the ICT
function, as well as some data on the organisational and governance
processes in the municipality. As previously indicated, the results
of the technical dimensions surveyed shall be published separately.

3.1 Characterisation of the municipality
This dimension is related to information publicly available on
trusted repositories and the answers were previously filled, so the
respondents should only indicate if they agreed with the values
indicated and, if not, correct the data.

Of the 308 municipalities targeted (all municipalities in the coun-
try), 139 (45%) successfully submitted the questionnaire. Table 1
presents the data analysis of the municipality by populational di-
mension (large, medium, small)1. Among the respondent munici-
palities, more than half (53%) are of small dimension, with 20.000
inhabitants or less. However, this number represents only 40% of
the total number of small municipalities in the country, while 71%
of the large municipalities replied to the questionnaire.

Most of the Portuguese municipalities (138 out of 308) are located
in the interior of the country, while 41% are on the coastline and the
remaining in the islands. Table 2 shows that, accordingly, most of
the respondent municipalities were from the interior of the country
(52%), while those in the islands registered the lowest response rate
(9 municipalities out of 30).

1For the purpose of this study, a small municipality is the one with a population
of 20.000 or less inhabitants. In contrast, a medium municipality is the one with a
population superior to 20.000 people and inferior or equal to 100.000 inhabitants, and
a large municipality is the one with a population of more than 100.000 inhabitants.
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Table 1: Dimension of Municipalities (n=139)

Dimension Category # of Municipalities in the country Answers
# of Answers % of Answers % in the Category

Large Municipality 24 17 12% 71%
Medium Municipality 98 48 35% 49%
Small Municipality 186 74 53% 40%

Table 2: Location of Municipalities (n=139)

Zone Category # of Municipalities in the
country

Answers
# of Answers % of Answers % in the Category

Interior 138 72 52% 52%
Coastline 140 58 42% 41%
Islands 30 9 6% 30%

Table 3: NUTS II Classification (n = 139)

NUTS II Category # of Municipalities in the
country

Answers
# of Answers % of Answers % in the Category

Alentejo 58 26 19% 45%
Algarve 16 5 4% 31%
Centre 100 44 31% 44%
Lisbon 18 8 6% 44%
North 86 47 33% 55%
Autonomous Region of Madeira 11 4 3% 36%
Autonomous Region of Azores 19 5 4% 26%

According to another territorial classification2, 55% of the mu-
nicipalities located in the North region of the country replied to the
questionnaire, while in other regions (namely Alentejo, Centre and
Lisbon), approximately 50% of the municipalities in each region
submitted valid answers. Table 3 summarises the results.

3.2 Characterisation of the respondent
This section aims at characterising the municipalities’ employee
who replied to the questionnaire. From 139 respondents, 109 (78%)
stated that they are responsible for the ICT function. Considering
that Section 3.3 provides the characterisation of those professionals,
this section will focus on analysing the 30 remaining individual
respondents to the questionnaire.

In two cases, the respondent claimed to be the mayor himself,
and in another case, a city councilman. Five respondents alleged to
be mid-level leaders from non-ICT areas, namely Management and
Financial, Communication, Human Resources, and Administrative
Modernisation. Another 14 were senior technicians, mostly from
the IT area (computer specialists), although in one case, it was a
senior technician from the communication area. The remaining
eight respondents were IT assistants.

2NUTS – Nomenclature of Territorial Units for Statistics, established by Regulation
(EC) Nº1059/2003 of the European Parliament and of the Council of 26 May 2003.

Figure 1: Respondents non-responsible for ICT function by
age range (n = 30)

Concerning their educational level, only eight stated to have
secondary education, while the other 22 have post-secondary edu-
cation in areas as diverse as IT, Management, Law, Economics, So-
ciology, Education, Chemistry, Communication, and International
Relations. Figures 1 and 2 show the distribution by age range and
gender of the 30 respondents who were not responsible for the ICT
function in the municipalities.

Most of those respondents were municipal employees for many
years. Twenty-five (83%) of them had at least ten years of public
service, while one of them had 32 years of public service. Just three
had less than five years of experience in the municipality. In terms
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Figure 2: Respondents non-responsible for ICT function by
gender (n = 30)

Figure 3: Respondents responsible for ICT function by age
range (n = 139)

of gender distribution, predominantly male respondents submitted
the survey, contrasting with a minority of 23% female respondents.

3.3 Characterisation of the Responsible for the
ICT Function

In order to identify the profile of the professionals responsible for
the ICT function in the municipalities, the survey went through
personal characteristics as age range, gender, and academic back-
ground. Some organisational features were also considered, as their
role, whom they report to, their service time, and previous experi-
ence in similar roles, to evaluate the strategical value of this position
for the municipalities.

Figures 3 and 4 show the distribution by age range and by gender
of the respondents responsible for the ICT function in the munici-
palities surveyed.

The results show that the vast majority of the ICT employees are
placed in the age range 40 to 59 years old, and that exists a culture
of male predominancy. With 85% of the ICT employees dedicated
to the ICT function being male, there is not gender balance, which
is also consistent with the overall trend of male professionals in
this area of expertise.

Regarding the respondents’ educational level, 105 out of 139
declared to have post-secondary education, mostly in IT (74%),
while 32 have secondary education. Only two stated to have not
completed secondary education. Also, in 22 cases, the respondents
reported holding master’s degrees.

Figure 4: Respondents responsible for ICT function by gen-
der (n = 139)

The average service time of these professionals in the munici-
palities is 16 years, with 69% of them occupying this position for
more than ten years. Only in 4% of the municipalities surveyed the
function if performed by someone who has been in the reported
position for less than one year. To analyse the experience of these
professionals, they were asked about the performance of similar
duties in other organisations. Just 24% of them stated to have pre-
vious experience in the function, while 76% had never performed
such duties before.

The importance of the function in the organisational structure
can be measured by the responsibles’ position in that structure. In
eight municipalities, the function is performed by themayor himself
or another person who holds a position of election or political
appointment, while in 40% of the cases, the responsible holds an
intermediate position (department director or division head), and
in the last 54% of cases other than managerial positions (computer
specialist, computer technician, and assistant computer technician).

Also reflecting the importance of the ICT function for the mu-
nicipality, 50% of the responsibles stated to report directly to the
mayor or other authority of the Executive branch, while 40% report
to senior management staff.

3.4 Human Resources Allocated to the ICT
Function

The purpose of this section is to focus on the internal functioning
conditions of the ICT field in municipalities considering its human
resources. The aspects covered in this regard include the size of the
team allocated to the ICT function, the age of its members, their
educational level, as well as the rotation and renewal mechanisms.

On average, on the 138 respondent municipalities, the support
teams are composed of seven members, with 88% of them reporting
to have less than ten members on their teams. Only two municipal-
ities stated to have more than 50 members on their teams, being
one with 68 and the other with 128 members. It is important to
highlight that ten municipalities indicated to have only one member
in the ICT support team, and the other 34 stated to have only two
members.
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Figure 5: Educational level of the support team members (n
= 137)

Regarding the educational level of the support team members,
only 48% of them have a post-secondary education, and 3% did not
complete secondary education.

Most of the support team members (69%) are between 40 and 60
years old. Members younger than 30 years old represent just 5%
of all support team members, and 80 municipalities reported not
having any support team members younger than 30 years old.

Regarding staff renewal of human resources allocated to the ICT
function, out of the 138 respondent municipalities, 42% did not have
any new members in their support team in the previous five years,
and 32% had only one new member on the period. On the other
hand, 75% of the municipalities did not face a decrease in their
support teams. These results suggest that scarce resources and the
inability to actively and positively respond to the challenges and
constant evolution of the ICT sector in terms of human resources
can trigger additional difficulties.

3.5 Financial Resources Allocated to the ICT
Function

The analysis of the financial resources allocated to the ICT func-
tion is framed by the amount of the budget set aside for the ICT
function, presented as a percentage of the global budget of the 135
municipalities that provided this information, as well as an analysis
of the segmentation of the overall ICT budget by specific headings.

Figure 6: Percentage of global budget allocated to the ICT
function (n = 135)

As Figure 6 shows, in 65% of the municipalities, the budget al-
located to the ICT function is less than 2% of the municipality’s
global budget, and in 21% of the cases, it is less than 1%. Only in
9% of the cases the budget exceeds 5% of the municipality’s global
budget. It is worth noting that in one municipality, located in the
continental coastline of the region Centre and of small size, the
budget allocated was reported as being 11.9% of the municipality’s
global budget.

Moreover, it was possible to notice the distribution of the ICT
budget by headings, considering the 129 municipalities that pro-
vided that information. On average, the percentage of the budget
allocated to “acquisition of goods (equipment and software)” is 24%,
followed by expenses with human resources (17%). “Employee train-
ing” is the heading with the least weight in the allocated budget
(2%).

3.6 Organisation and Governance of the ICT
Function

This section presents a characterisation of the organisational and
governance structure of the ICT function.

Most municipalities (64% out of 139) do not have a specific ICT
area. In the 50 municipalities with a specific ICT area, 46% of them
are under the responsibility of a city councilman, 34% under a
deputy mayor, and 20% under the responsibility of the mayor him-
self. It is important to note that, as referred to in Section 3.3, a
substantial percentage of those responsible for the ICT function do
not have post-secondary education in the ICT field.

Concerning the decision to perform some of the main ICT func-
tions in-house or to outsource them, it was presented a list with

Table 4: Age profile of support team members (n = 138)

Age Range (Years)
< 30 30-40 40-50 50-60 > 60

Total of members of respondent
municipalities (n = 138) by age range

48 (5%) 234 (22%) 449 (43%) 276 (26%) 42 (4%)

Municipalities without members in
the age range (n = 138)

111 (80%) 39 (28%) 25 (18%) 60 (43%) 119 (86%)

Municipalities with prevailing age
range (n = 103)ª

5 (5%) 27 (26%) 52 (51%) 19 (18%) 0 (0%)

ªThe number of municipalities considered is 103 because in 36 cases it was now identified a prevailing category (draw situations)
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15 different functions3 and asked where they were performed. A
total of 40% of the municipalities indicated to fully perform them
in-house, while in 13% of the cases, more than 50% of the ICT func-
tion was outsourced. Systems development is the most outsourced
activity, followed by auditing, compliance, and risk management.
On the other hand, outsourcing management, IT operations, service
management, and planning are the activities most municipalities
(on average, 59%) perform entirely in-house.

Regarding the adoption of ICT frameworks and methodologies,
113 municipalities (81%) reported not applying any of the 13 pre-
sented4, nor any other than those. The alleged reason, in 69% of
the cases, was the lack of knowledge of their existence. However,
among the municipalities adopting some framework and method-
ology, 22 use ITIL, five use Agile Scrum, and four use COBIT5. A
similar result was observed regarding the adoption of standards.
Most municipalities (60%) reported not applying any of the six pre-
sented5. In 41% of the cases, it was because they were unaware of
the existence of those standards. ISO 9001:2000 is the most adopted
standard used by 39 cities. The other five cities reported using ISO
9001:2015, and one using ISO 9001:2008.

The findings presented give an overview of the ICT function in
Portuguese municipalities from the perspective of the internal con-
ditions, resources and organization and governance processes. The
next section is for the discussion of the findings and presentation
of conclusions.

4 DISCUSSION AND CONCLUSIONS
Globally, the results from the survey show how vital the ICT func-
tion is for the Portuguese municipalities and reveals how much it
can improve, with many aspects to enhance and promote.

That importance can be seen by the fact that in 50% of the mu-
nicipalities, the person responsible for the ICT function reports
directly to the mayor or other authority in the Executive branch.
In some municipalities, the responsible for the ICT function is the
mayor himself or another elected representative. However, this
fact raises questions on the capability of the elected officials to
perform adequately both roles they are responsible for and the risk
of knowledge loss after the end of their mandates.

Concerning the profile of the responsible for the ICT function,
on average, they have been public servants for 16 years, and 69% of
them have been in the leadership position for more than ten years.
Although they may have a good understanding of the municipal-
ity internal functioning, it does not mean they have the adequate
background to be in that position, as only 24% had previous expe-
rience on the function, and 67 out of 139 do not have a technical
background.

As data showed, there is substantial gender inequality in lead-
ership positions for the ICT function, as 85% of the municipalities
are controlled by men. This may result from the historical male

3Planning; Systems Development; Systems, Infrastructures and Communications Man-
agement; IT Operations; RiskManagement; Information SecurityManagement; Privacy
and Data Protection Management; Business Continuity Management; Compliance;
Service Management; External Hiring Management; Auditing; Change Management;
Quality Management; and Innovation Management.
4COBIT5, Six Sigma, CBPP, Prince2, CMMI, CISM, TOGAF, Edison, SNABOK, Agile
Scrum, HFI, ISTQB, and ITIL.
5ISO 20000, ISO 27000, ISO 27001, ISO 9001:2000; ISO 10303, ISSO 37120:2017.

predominance on technical functions or a consequence of fewer fe-
males applying for ICT positions in the public sector. Nevertheless,
following international recommendations, the need to set up inter-
nal guidelines and procedures to promote a more gender-balanced
leadership and work environment is undeniably important. The
municipalities’ autonomy in this regard may be somehow limited
but should not hinder targeted actions to address gender inequality
and imbalance at the government local level to the best of munici-
palities’ capability and procedural agility.

The results also indicate that 80% of the responsibles for the ICT
function are over 40 years old, being that 33% are over 50 years
old. Older personnel may represent experienced and knowledge-
able leadership with an adequate level of experience to manage
the ICT function, and, considered alone, this indicator may not
mean much. Nonetheless, it does not favour diversity inside mu-
nicipalities’ structures and shows that the public sector has not
been opened to regenerate the system, and it is most susceptible to
indulgence.

Analysing the human resources allocated to the ICT function,
52% of the personnel in the support team do not have any technical
background, which can mean a lack of adequate knowledge to
perform their activities better. Here, it was also possible to observe
an age issue, as 73% of the personnel is above 40 years old, and 30%
is older than 50 years. 80% of the municipalities do not have any
employee in the support team with less than 30 years.

These results, combined with the fact that in 42% of the munici-
palities there was no addition of new employees to the ICT function
in the previous five years, and in 32% of them there was the addi-
tion of only one member to the support team, representing a very
low renewal rate, can be troublesome, considering the constant
evolution of the ICT sector.

An adequate level of financial resources for training IT officers
allows a higher level of knowledge and skills in technical activities,
e.g., system development and maintenance [12]. Nonetheless, the
budget allocation in the Portuguese municipalities is still low, with
65% of them applying, on average, less than 2% of the total budget for
ICT-related activities, and only 2% of that amount being allocated
for staff training.

The results presented in this paper show that of the available ICT
budget, 1⁄4 of the total is focused on acquiring goods (equipment and
software). However, without adequate training, these goods may
not be used to their full potential. It would be interesting to follow
up the level of financial resources allocated to the ICT function and
its distribution within the surveyed headings to see if there is an
increase in the investment in this sector by the Portuguese munic-
ipalities, reflecting the importance of these functions to provide
better digital services to the citizens.

A better-trained ICT personnel may impact the municipality’s
online presence and digital performance, as well as facilitate the
adoption of ICT frameworks and methodologies, which represents
a considerable gap identified in the survey. It may also contribute
to the availability of new digital services’ offer.

In the last years, Portugal has developed a regulatory framework
to assist the adoption of user-friendly tools by the municipalities6,
6In which are inscribed the usabilidade.gov.pt initiative, the accessibility recommenda-
tions established by Decree-Law nº83/2018, of 19 October, and the National Regulation
for Digital Interoperability.
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but as identified in this work, most municipalities still are now
aware of them. Further efforts must be made, not only to disclose
these regulations but also to encourage their adoption.

As previously mentioned, the survey implemented included tech-
nical resources’ dimensions that were excluded in this paper, mean-
ing that a partial image of the ICT function in Portuguese munici-
palities is provided.

The municipalities can use this work as an opportunity for im-
provement and as an evidence-based tool for internal decision-
making. It allows performance assessment and peer comparison. In
conjunction with their general strategic priorities, this comparison
can lead the way in performing the process of defining a digital
transformation policy according to the national guidance and in-
structions postulated by the Digital Agenda for Portugal in the
period 2020-20237.

For national policymakers and governance structures, this work
contributes to a clear perspective on the status quo of local ICT
use and to think of national strategies and recommendations for
digital government globally and targeted to the needs and interests
of entities at all levels of government, so that conditions are created
for the gradual and convergent development of digital governance
in the country.

Also, this work is equally important both for academics and
researchers in the field of digital governance, for showing how ICTs
can be used to transform country governance mechanisms, as well
as for ICT companies and service providers, particularly those with
management as one of the main sectors of activity.

On another note, the data collection technique used could be
complemented with other, namely interviews and/or focus groups.
It would be interesting to understand the motivations and reason-
ing behind the current scenes of the IT backstage, which can be
equated for future works. Comparing the Portuguese scenario with
other countries would also bring the research to a higher level.
In the national context, the same questionnaire is currently being
considered for a biannual application, which will shed light on the
evolution and maturity of the ICT function and conditions at the
local government level.
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