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Abstract

Currently, governments are developing or implementing digital transformation approaches addressing
citizens’ unmet needs from public services. In order to enable this transformation process Digital Centers
of Excellence (DCoE) have been created. They promote best practices and standards to be used across
organizations to increase coherence, reduce duplication points and develop people capabilities through
training and education. One main issue when creating one DCoE is how to implement them to be
sustainable, competitive and able to deliver projects efficiently and cost-effective. This work assesses
similar centers implemented in different countries to gain an understanding on how they operate. We
identify their common goals, drivers and services. A reference enterprise architecture for DCoE is
proposed in this work. Regarding the business architecture 4 products were identified: Data Science,
People, Technology and Digital Transformation. These are comprised by a set of services. Crossing
them with the center business functions the research proposes 21 business processes. After identifying
the interactions the center has with stakeholders, 14 information entities are proposed. The application
modules necessary to support the business were identified through a CRUD matrix. This resulted in
7 different modules. Market solutions were researched to realize the modules identified. Finally, the
paper proposes a technology infrastructure, based on cloud, to support the applications suggested. The
architecture is instantiated to the case of the Portuguese Public Administration, in the DCoE ticAPP.
After setting up the architecture, the benefits of the architecture for ticAPP are evaluated. The evaluation
shows the enterprise architecture was correctly identified and fits its purpose. The results support that the
overall Enterprise Architecture is a key component and an important artifact for continuous improvement.
Keywords: Enterprise Architecture, Public Administration, Digital Transformation, ticAPP, TOGAF, Digital
Center of Excellence

1. Introduction
1.1. Context

The creation of a Digital Center of Excellence
was motivated by a shortage of IT human re-
sources, spread across the Public Administration,
along with an aging workforce. Additionally, Pub-
lic Administration staff’s knowledge-base has not
been reviewed for the Digital Transformation pro-
cess it is going through. We collected statistical
data from about Public Sector employment from
DGAEP (Direção-Geral da Administração e Em-
prego Público) and found that, within IT, there is
shortage of people. There are approximately 5.000
people working in IT in the Public Administration
[2], out of the 669.000 currently employed, roughly
1% of the Public Administration workforce. This
means, despite Portugal being close to the Euro-
pean median, in terms of digital competences, it
needs to reinforce basic ICT skills, especially its
human capital [5]. We searched within IT how

the age group is distributed. Most IT workforce
of the public sector is between 34-54 years old.
This means recent graduates and young people,
between 24 and 34 years old, are not currently
attracted to opportunities in the Public Adminis-
tration. Next, we observed the distribution of the
resources across the Public Administration. and
most resources reside within Central Administra-
tion. They are distributed by the several Ministries,
stressing the point of resources being distributed
across several public organisms. Lastly, we col-
lected information concerning the education level
of IT personnel across the Public Administration.
About 43% holds the 12th Grade, or equivalent
degree attained from a professional school for in-
stance, while 38% hold Bachelor (Licenciatura) de-
gree on IT. This means the majority of people in IT
have the essential skills to engage in IT projects,
but few are specialized (Only About 200 people
hold master’s degree).
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1.2. Problem Definition and Contributions
A Digital Center of Excellence (DCoE) is, usually, a
small team that supports an organization in a par-
ticular field. It can range from supporting project
management to assisting the design and imple-
mentation of solutions. It is necessary to under-
stand what are the services a DCoE offers to sup-
port their strategy. This means knowing what are
its business processes and what information do
they manage. Therefore, the problem we want to
address is How can a DCoE be implemented in a
sustainable, competitive and able to develop cost-
effective and efficient projects. More specifically,
this research addresses:

• What is the business strategy of a DCoE?

• How should a DCoE organizational structure
be?

• What are the business services delivered by a
DCoE to implement the strategy? Which busi-
ness activities and processes are necessary
to realize those services?

• What information is collected, generated and
managed by the activities of a DCoE?

• What custom or off-the-shelf application soft-
ware a DCoE requires to support the business
and store, distribute and manage information.

• How should the technological infrastructure of
a DCoE be implemented to run the application
components?

Having an Enterprise Architecture, contributes for
Digital Centers of Excellence to define their cur-
rent and future strategy better and to work effec-
tively with other Public Administration departments.
This reduces costs, risks and unnecessary effort in
project development, rendering the center compet-
itive, and able to achieve current and future objec-
tives.

The objective of this work is to contribute for the ef-
fective operation of a Digital Center of Excellence.
Therefore, this thesis aims to contribute with a way
of developing an Enterprise Architecture that can
answer the questions made previously. This will
enable the Centers to understand better what their
capabilities, functions and relationships are and
ensure that projects are successful and delivered
in an agile, adaptive manner. Therefore, the archi-
tecture has to provide a broad view of the Digital
Center and clearly communicate how it conducts
business. The architecture must meet business
strategy and vision of the DCoE and be adaptable
to change during the life cycle of the DCoE, as their
business requirements might change over time.

1.3. Research Methodology
The methodology chosen to support this work was
Design Science Research. It focuses on develop-
ing knowledge and understanding through build-
ing and evaluating artifacts. These are designed
to address problems on a particular domain [4]. It
is most notably used in engineering and computer
science research projects. There are six-steps for
this methodology:

1. Problem identification and motivation – De-
fine a research problem and explain its rele-
vance. This was already identified in the pre-
vious section, along with the next step.

2. Define the objectives for a solution - The
second step is to identify what are the objec-
tives the solution attempts to accomplish and
what knowledge can be derived from it.

3. Design and development - The third step
is to create an artifact. This dissertation fo-
cuses on methods and instantiating them in
a real case. To design our solution, we re-
searched general, accepted methodologies, to
design enterprise architectures. We identified
their advantages and weaknesses and pro-
pose an adaptation. In chapter 3 we describe
the method used to design the enterprise ar-
chitecture of a Digital Centre of Competences
and in chapter 4 we apply it in ticAPP Digital
Center of Excellence.

4. Demonstration - The fourth step is to demon-
strate the use of the artifact by applying it in
one or more problem instances. In this sit-
uation, we will be instantiating our enterprise
architecture design to the Portuguese Public
Administration DCoE ticAPP.

5. Evaluation - Verify and asses to what extent
the artifact developed address the problem de-
fined how well the artifact supports a solution
to the problem.

6. Communication - Communicate the problem
and its relevance and how the artifact devel-
oped is new and useful in its application solv-
ing the problem, the artifact, its utility and nov-
elty, the rigor of its design and its effectiveness
to researchers and other relevance audiences
such as practicing professionals, when appro-
priate.

2. Digital Center of Excellence (DCoE)
A Center of Excellence is, usually, a small team
that supports an organization. They are built
around a specific knowledge area, relevant for the
organization and of particular importance for the

2



Figure 1: Design Science Research Methodology - [4]

business (e.g Big Data, Business Process Man-
agement, Software Development). Their main ob-
jectives are to:

• Define best practices to be used across the
organization

• Define standards and promote the use of
shared applications, processes, data and
business functions to increase coherence in
the organization

• Identify and reduce points of duplication of ef-
fort across the organization

• Training and education

Implementing a Center of Excellence in an organi-
zation results in improved consistency and better
IT and business alignment [1]. In the following sec-
tion, we present three cases of Digital Centers of
Excellence in the Public Sector. They were cho-
sen due to their impact on transforming their gov-
ernments, by enhancing the operation of the public
administration services.

2.1. UK GDS
The Government Digital Service (GDS) is a centre
of excellence in digital, technology and data, part
of the UK’s Government Cabinet Office. It is as-
signed to support the digital transformation of gov-
ernment. It supports the development of platforms,
standards, and digital services and contributes to
improve citizens’ relationship with the government.
GDS is investing to improve the government data
science capability for effective and accurate data-
driven decision making and use of data [GOV.UK,
2018]. GDS is also responsible for ensuring that
the departments have the necessary digital ca-
pabilities for their digital transformation process.
Therefore, they have a Digital Academy with var-
ious courses to give government the capability to
continue to improve digital services.

2.2. Italy Team Digitale
The Digital Transformation Team (Team Digitale) is
a DCoE organized to create a new, more effec-
tive, Italian Public Administration. It builds services
based fundamental blocks, where the services for
businesses and citizens and the Public Adminis-
tration itself are developed [TeamDigitale, 2018].
The team is composed of 29 experts with man-
agement and technological skills, namely software

engineering, open source software, cybersecurity,
digital payments, product and content design, user
experience, big data and data science.

2.3. Singapore - CentEx for ICT
Part of the Singapore Digital Strategy is the cre-
ation of capability centers. These Centers of excel-
lence comprised specialized areas of IT (data sci-
entists, analysts, developers and engineers), gath-
ering experts in each domain. By doing so the
Public Administration they internalized knowledge
and human resources with the specialized tech-
nical skills in an in-house pool of resources able
to take on innovative projects across the Govern-
ment. The center embraced five areas of exper-
tise, namely Sensors and IoT (Internet of Things),
Data Science and Artificial Intelligence, Application
Design, Development and Deployment [SmartNa-
tionSG, 2018]. The Singapore Strategy aims for
digital services that meet citizens’ needs, available
through any device. This means the citizens must
feel confident and assured their data is secure with
the government. They legislated data sharing and
safeguards in the public sector, allowing data to be
shared in a safe and responsible way.

2.4. Comparative Analysis
The digital centers of excellence introduced are
collaborating with Government Departments to
help them in their transformation process. They
act as an in-house reserve of deep technical skills
in areas where internal capabilities are needed.
The three case studies have similar strategies, with
great focus on the following objectives. On the one
hand, to support the government in digital transfor-
mation by investing on cross department architec-
ture for their platforms and enforcing standards on
how to develop services and source for technology.
The DCoE are also expanding the digital capabili-
ties of public officers by delivering multidisciplinary
training. All centers are attempting to leverage data
to support the public bodies in making the best and
most data-driven decisions, adopting big data and
machine learning techniques. They also collabo-
rate with public services to deliver seamless, sim-
pler and secure services to citizens, investing in
once-only policies, to minimize the frequency cit-
izens are requested the same information across
public bodies, with the help identity verification plat-
forms (Singapore’s MyInfo, Italy’s SPID and UK’s
gov.uk Verify). On the other hand, the DCoE are
redesigning citizen-facing services. Using Agile
methodologies, they focus on meeting the citizen
needs to build better public services. Italy is ex-
tremely focused on accessibility. It is following the
mobile-first principle. This means government ser-
vices are designed so citizens can access them at
any time at their mobile device. Even in different lo-
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cations (Singapore - Southeast Asia, Italy- South-
ern Europe and the UK - Northern Europe) with dif-
ferent political settings, these centers of digital ex-
cellence are currently working on the same issues,
using identical approaches. Figure 1 represents a
quadrant summarizing the scope and domain of IT
and its application across the Public Administration
or in each sector:

Figure 2: Transversal vs Sector Application of Digital Transfor-
mation in the Public Administration

Considering the comparative analysis and the pre-
vious figure these are aspects the Digital Centers
of Excellence for the public sector analyzed here
share:

• Their main stakeholders are the citizens, busi-
nesses, the Government departments and
public officers.

• For citizens and business, the main objective
is to enhance the relationship with the Gov-
ernment. This is achieved by helping to de-
sign simpler, accessible and easier to use ser-
vices by applying service design standards
that cover all available services. This in-
creases coherence while navigating through
different services, promoting a better user ex-
perience.

• For the Government Departments, the DCoE
support their digital transformation process.
By developing the cross-government services
hosted on a shared platform (Government as
a Platform), DCoE increase the efficiency of
the Government by making an effective man-
agement of data and reducing the number of
duplicate systems. They are also helping de-
partments designing services by providing a
set of standards and best practices and advis-
ing on how to make the best decisions regard-
ing technology procurement.

• For the public officers, the DCoE are aiming
to expand and deepen their digital capabilities
through training.

3. Proposal
The main goal of this thesis is to build a Refer-
ence Enterprise for Digital Centers Of Excellence
to contribute for sustainable operation, make them
competitive and capable of delivering projects con-
sistently, efficiently and cost-effective. This method
followed a top-down approach for building the ref-
erence Architecture, with Strategy, Business and
Information as the main pillars of this work.

Figure 3: DCoE Reference Architecture Pillars

The objectives are listed below:

• Collect and analyze information about existing
centers fro existing documentation. Go to the
industry to find additional information if the one
found is not enough.

• Identify common characteristics between the
Centers and

• Based on the common characteristics, build
the Enterprise Architecture in a top-down ap-
proach.

3.1. Strategy for a DCoE
After analysing each center information individu-
ally, we need to compare the DCoEs in order to
find common concepts between them. From the
DCoEs we have introduced in chapter 3, they con-
sidered these stakeholders:

• Citizens and business – The Centers want
to deliver more simple, want to deliver User-
Focused, digital services that meet the needs
of these stakeholders

• Government departments and public officers -
Increase the efficiency of the departments and
enable digital. Regarding goals the Centers
wants to encourage the Government Depart-
ments to adopt shared platforms to reduce du-
plication points. It defines best practices and
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standards on how to develop software, man-
aging data. They also aim to leverage Big
Data for data-driven decision and accurate in-
sights.

Therefore, the strategy for a DCoE should consider
the aspects mentioned above. The main driver for
DCoE should be Digital Transformation. This can
be split in Innovation, Simplicity and Efficiency.

Figure 4: Reference Strategy for DCoE

3.2. Business of a DCoE
In the business layer, we focus on DCoE structure,
the services it provides and the business process
required to support them. To help identify the as-
pects above, we can use a business context dia-
gram. It provides visual representation of relation-
ships among business key players of the Center.
It helps to understand more about business func-
tions, processes and outcomes. Thus, it also pro-
vides excellent input to build the Information Ar-
chitecture later on. Every actor, message, sub-
ject, and event in the context diagram will become
an entity, or an attribute, when designing the In-
formation Architecture. And, since all actors and
subjects are related to the organization business
model, the context diagram is validated for the or-
ganization’s scope [9]. Therefore, the business
context for a DCoE can be described as
From the information we analyzed, we identified
common services that DCoEs to realize their strat-
egy

3.2.1 Process Architecture

To realize the services of the DCoE, we need to
identify a set of Business Processes to support

Figure 5: Reference Business Context for DCoE

Figure 6: Reference Services for DCoE

them. Therefore, we can build the DCoE pro-
cess architecture, using the case/function matrix,
a Business Process Management tool. According
to Dijkman [3] the approach to build the matrix con-
sists of four steps: Identify Case Types. In the con-
text of this work the most suited are the services
that a DCoE delivers. Identify the business func-
tions that are required for the different case types.
Build the matrix and apply Dijkman rules to split big
processes into smaller, more specific ones.

Figure 7: Reference Business Processes for DCoE

Using Porter Value Chain Model [8], we can de-
pict the set of activities performed by a DCoE to
deliver value to the client. The model divides pri-
mary and support activities. The first are consid-
ered essential for value creation and are divided
in five activities. Support Activities assist primary
activities on value creation.
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Figure 8: Reference Value Chain Model [8] for DCoE

3.3. Information Architecture for a DCoE
It is important to provide a high-level view of in-
formation requirements of a DCoE. This allows for
consistent implementation of the necessary infor-
mation systems to support its business. The Infor-
mation Architecture is made of information entities,
respective attributes and how the the entities relate
with each other. To define the reference Informa-
tion Architecture, this were the steps we consid-
ered necessary:

Figure 9: Designing the Information Architecture

The business context diagram, built in the
Business Architecture, contains all messages ex-
changed between actors. Thus, it provides excel-
lent input to build the Information Architecture later
on. Therefore, for a Digital Center of Excellence,
this is the resulting Information Architecture

Figure 10: Reference Information Architecture for DCoE

The process to build the application architecture
followed the workflow below:
We find that there are six application modules a

Figure 11: Designing the Application Architecture

DCoE should consider for supporting the business:

Figure 12: Reference Development Application Modules for a
DCoE

4. ticAPP Reference architecture
4.1. ticAPP Business Architecture
Based on the reference architecture, and the
method used to build it, the resulting TicAPP busi-
ness architecture can be summarized in the follow-
ing diagram:

Figure 13: ticAPP Business Process and Services

4.2. ticAPP Information Architecture
Moving to the Information Architecture, the objec-
tive was to take the reference IA and modify it ac-
cording to the ticAPP needs. We also included in-
stances of what the information entities represent
in the business of ticAPP.

5. Results & discussion
In this Chapter, we evaluate the work realized. The
evaluation is twofold. On one hand we evaluate the
reference architecture designed for DCoEs, pro-
posed in chapter 3. On the other hand we assess
the benefit of the enterprise architecture of ticAPP,
introduced in chapter 5, which can contribute to
conclude the validity of the reference architecture
used
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Figure 14: ticAPP Information Model

5.1. Contributions
The main contributions of this work are related to
questions in Chapter 1 and the objective the pro-
posal was set to meet. Therefore, it is important to
relate these two aspects.

• What is the business strategy of a DCoE? The
approach we used to build the reference archi-
tecture started by collecting information about
similar DCoEs and attempting to identify com-
mon aspects about them. Most of these as-
pects were related to the goals, drivers, vision
and mission of the center. Therefore, we had
enough elements to produce a reference strat-
egy for DCoE, hence this objective was met.

• How should a DCoE organizational structure
be? Again, from the Centers analyzed, al-
though the structure were different, in size
and how the center was organized, they were
working on the same scope, which made it
easy to find the necessary business functions
of a DCoE.

• What are the business services delivered by a
DCoE to implement the strategy? Which busi-
ness activities and processes are necessary
to realize those services? We had to identify
the services the DCoEs analyzed delivered.
By crossing that analysis with business func-
tions, we were able to in the method followed
for the business layer ??, to build a matrix
where following a set of rules, we were able
to define reference processes for a DCoE

• What information is collected, generated and
managed by the activities of a DCoE? Through
the business context diagram, we were able to
describe the interactions (messages) between
DCoEs and its stakeholders. From the infor-
mation they exchange, we were able to de-
rive relevant information entities that a DCoE
should manage. This objective was also met.

• What custom or off-the-shelf application soft-
ware a DCoE requires to support the busi-
ness and store, distribute and manage infor-
mation. Following the approach to build the
application architecture, we took the informa-
tion entities and the business processes, and
built the CRUD matrix that allowed us to iden-
tify which application modules we-re neces-
sary. Although, we did not mention market
applications for our reference architecture, the
demonstration case presented market options
that should be considered to support the busi-
ness.

• How should the technological infrastructure of
a DCoE be implemented to run the application
components? Finally, this objective was also
met, where we also present a reference tech-
nology infrastructure based on the cloud, that
is being followed by many organization, due to
the advantages it brings.

Overall, we can conclude that the questions raised
in this thesis were answered. The questions that
map directly to the pillars 3 of the proposed ref-
erence architecture, we able to be answered with
greater detail, while the last two were derived from
their outputs. There were also some limitations we
identify later in the conclusions.

5.2. Proposal Evaluation
Regarding the resulting reference architecture, we
verified if it follows the alignment in the Business,
Information and Application Domain. Therefore we
applied the Alignment Heuristics[7], introduced in
chapter 2.

5.2.1 Business and information Alignment

• All business processes activity create, update
and/or delete at least one information entity.

• All information entities attributes are read at
least by one business process activity.

• All information entities have an identifier un-
derstood by business people.

• All information entities must be classified and
named within the Information Architecture.

If we look at the CRUD Matrix (Figure ??), we can
conclude the first 2 aspects were covered. The last
two aspects are validated through the Information
Architecture diagram, along with the table that de-
scribes them. Each Information Entity was named,
having a set of attributes characterizing them.
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5.2.2 Business vs Application Alignment

• Each business process should be supported
by a minimum number of applications. This
simplifies user interfaces among applications,
reduces the need for application integration,
and also minimizes the number of applications
that must be modified when the business pro-
cess changes.

• Business activities should be supported by a
single application. This reduces the need for
distributed transactions among applications.

• Each application’s functionality should support
at least one business process activity. Other-
wise, it plays no role in supporting the busi-
ness. The CRUD Matrix, shows we were able
to identify the application clusters necessary
to support ticAPP’s business. Furthermore,
the modules identified have no dependencies
between them, thus enforcing the third aspect.

5.2.3 Information vs Application Alignment

• An information entity is managed by only one
application. This means that entities are iden-
tified, created and reused by a single applica-
tion

Analysing the CRUD Matrix again, we can con-
clude that this heuristic is met. Since there are no
dependencies between application modules, they
do not share information entities.

5.3. Evaluation of TicAPP Enterprise Architecture
5.3.1 Comparison with other Digital Centers

of Excellence

In chapter 3, we introduced three case stud-
ies of DCoEs implemented in different Govern-
ments.These digital centers of excellence all col-
laborate with the respective Government Depart-
ments to help them in their transformation process.
Their main services are to collaborate with depart-
ments to build platforms, standards, guidelines and
best practices and digital services, and to reshape
public services, based on citizen needs. TicAPP’s
mission is to support government areas in their
digital transformation process and to improve the
quality of public services available to citizens and
businesses. Through common, cross-government
platforms, best practices and better use of data
they contribute for government departments to be
more efficient. Through User Centric Design and
Agile methodology, they can deliver better services
to citizens and businesses, focused on their needs.
Considering these points, the enterprise architec-
ture developed for ticAPP is aligned with the other
centers, namely regarding strategy and business.

However, services like the expansion and deepen-
ing of digital skills through an academy, like the
GDS Academy or other facility, are out of their
scope at the current time. They do provide From
all the centers analyzed we can also conclude that
TicAPP is most similar to Team Digitale in terms of
team structure and size, and scope of operations.

5.3.2 Evaluation with Stakeholders

The project was followed by ticAPP’s team, where
periodic meetings were held, to check the progress
of the architecture. From the feedback provided,
we were able make the necessary adjustments and
corrections to the viewpoints generated for the ar-
chitecture. To understand how beneficial was the
Architecture developed for ticAPP, we conducted a
survey, featuring answers from the ticAPP team.
The survey questions cover the architecture lay-
ers addressed in this work, and were based on
other scientific projects, that developed a method
for evaluating enterprise architecture artifacts[6].
The questions covered the 4 layers of the architec-
ture - Business, Information, Application and Tech-
nology, how they are related and if they aligned
with the expectation of the team. We used a Lik-
ert Scale, ranging from 1 (Strongly Disagree) to 5
(Strongly Agree). For every answer we calculated
the average mark and summarized the results in
the following chart:

Figure 15: TicAPP EA Evaluation Results

Our analysis of the survey data identifies key points
about ticAPP’s team perspective about the archi-
tecture developed:

• More than half of the respondents agreed the
ticAPP business strategy was correctly iden-
tified. This enables us to conclude the view-
points selected were suitable to characterize
the business strategy of the DCoE.

• The TO-BE business architecture and infor-
mation architecture are suitable and correctly
identified according to the respondents.

• Both the target application and technology ar-
chitecture generated mixed responses. From

8



additional feedback obtained from team el-
ements, they considered some applications
were missing, namely development tools. The
application viewpoint was then updated to in-
tegrate the feedback given. The technology
infrastructure seemed confusing for some ele-
ments, however this was later clarified.

• TicAPP’s Enterprise architecture in general
satisfied the stakeholders and was considered
to be fit for purpose. From additional feedback,
team elements also recognized the overall En-
terprise Architecture to be a key component
for the DCoE, representing a stepping stone in
its creation and an important artifact for contin-
uous improvement of the ticAPP.

During the development of the architecture, there
was greater focus on defining the three pillars iden-
tified in our method - strategy business and in-
formation. The survey reflects this situation, with
these architecture layers achieving higher marks,
when compared the layers concerning the appli-
cation and technology of ticAPP. The ticAPP team
recognized the Enterprise Architecture was not
only useful to map their strategy, organization,
processes and supporting technologies, but also
for building a future quality management system.
From their input, we can consider the architecture
to be fit for purpose. With this evaluation pro-
cess, we conclude that the objective to contribute
for the effective operation of a Digital Center of Ex-
cellence, through the definition of an Enterprise Ar-
chitecture has been accomplished.

6. Conclusions
The objective of this work was to contribute for
the effective operation of a Digital Center of Excel-
lence. To answer this problem, there was a need
to develop a refefence Enterprise Architecture for
DCoEs. The research process began current im-
plementations of DCoEs and finding similarities be-
tween them. This allowed us to understand what
are the common drivers, objectives for a DCoE and
services they are currently providing. Our proposal
consisted on developing a reference Enterprise Ar-
chitecture for DCoEs. The resulting architecture
comprised the EA core layers: Business, Informa-
tion, Application and Technology.We then instan-
tiated our method to the case of ticAPP, a DCoE
implemented by the Portuguese Government. The
contributions of this work are one hand academic,
as the Enterprise Architecture can be subject of re-
views, extensions, corrections or adapted for other
domains. On the other hand the results presented
integrated in a real organization, illustrated a suc-
cessful adoption of the Enterprise Architecture.
A paper realized in Instituto Superior Técnico, Uni-

versidade de Lisboa has been published and ac-
cepted ICEIS 2019 : 21st International Confer-
ence on Enterprise Information Systems. It was
presented in May 2019 where this work’s solution
proposal, although still in the very early stages of
its development was addressed. Additionally, this
document makes up a new component for the sci-
entific community, to study and work on in the fu-
ture. Although the work developed was able to
contribute to the development of enterprise archi-
tecture for DCoEs, it is important to point limita-
tions that occurred during its development. These
relate to decisions taken during our work, and
time restriction associated with the thesis. One of
the limitations is the insufficient Enterprise Archi-
tectures about Digital Centers of Excellence, and
more specifically on Public Administrations. Most
information is found in written documents by the
Centers and had manually analyzed to find similar
concepts between the different implementations.
Also, the scope of the information covered mostly
the business and strategy layers. Another limitation
was that the DCoE we were working with ticAPP
was new, meaning it had no previous enterprise
architecture. Therefore, the focus of this thesis
began shifting towards implementing its Enterprise
Architecture, instead of the solution’s proposal re-
finement .
Overall, we consider our work a solid methodology
to develop Enterprise Architectures for DCoEs. It
takes information from similar implementations and
tries to define the essential concepts to then model
the enterprise architecture by its layers. However,
we also think this methodology has great margin
for improvement. There are some research oppor-
tunities, having this thesis serving as its basis to
be considered. The limitations evidenced above
can be directly linked to possible improvements for
future work.

• Refinement of the reference architecture - The
reference architecture can and should be sub-
ject to constantly refine it for improvements.
As DCoE business requirement may change
over time, it is important to keep the reference
architecture up to date.

• Developing evaluation metrics for the architec-
ture – In this work we used the Information
Systems Heuristics developed by [7] to ensure
the architecture produced was aligned at the
Business, Information and Application Dimen-
sions. Next, based on a work developed[6] to
evaluate enterprise architectures we surveyed
the ticAPP team to assess whether the archi-
tecture produced was fit for purpose. We con-
sider additional metrics should be developed,
such as checking for anti-patterns in the archi-

9



tecture.

• Instantiating this method to other industries
– In this work, we instantiated the proposed
method to the Portuguese Public Administra-
tion. The evaluation realized based on the
results of this instance. Therefore, in order
to better validate and evaluate the proposed
method, it should be considered for future
work to instantiate it to Digital Centers of Ex-
cellence in other industries. This will con-
tribute to validate and improve the reference
architecture.

In conclusion, this research work can add value
to future projects, integrated in similar contexts
of Public Administrations setting up these kind of
Centers.
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