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Abstract. There were two major bureaucracy reduction programs in Hungary
that aimed at the digitization of public administration. The expected benefits of
digitization are operations that are more efficient and of a higher level of ser-
vices. Results of these programs are limited, partly due to the simple support of
the existing processes with information technology. The paper proposes a data-
centric process design methodology that builds on artifacts as a modeling
concept. It is argued and shown based on an example that starting from the
expected final artifact of a process and applying a systematic approach, better
results can be achieved than with the traditional process-based modelling
approach.

Keywords: Business process reengineering �
Information modelling and integration � Workflow management

1 Introduction

Digital transformation (or digitization) is considered to be of prime importance for
Hungarian society. Total digitization of public administration is amongst the long-term
objectives [1], besides the implementation of the necessary infrastructural elements
(e.g., a high-speed countrywide network) [2]. The expected general benefits of digi-
tization are operations that are more efficient and of higher level of services. Digiti-
zation does not mean purely supporting an existing process with information
technology but it might also change the process itself. In public administration, there
has always been a temptation to simplify the digitization process to the mechanical
transcription (imitation) of traditional paper processes. That was exactly the approach
taken in Hungary. Today, a number of formerly paper-based applications can now be
also submitted by electronic means (the general-purpose form filling program ÁNYK1,
and the “e-paper”2) but this enhancement did not lead to significant changes in the way
how our society operates. There are now about 8.3 million citizens3 who are entitled to
conduct business with the public administration authorities in Hungary. In order to

1 http://en.nav.gov.hu/e_services/E_guidelines/ANYK_guidelines.html .
2 http://epapir.gov.hu/.
3 http://www.valasztas.hu/valasztopolgarok-szama.
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contact the authorities, one needs a so-called Client Gate. The Client Gate is a free
service provided by the state that authenticates its owner and provides storage for the
owner’s electronic documents [3, 4]. A citizen should register by personal appearance
to get his Client Gate. The number of registered persons peaked at 3.8 million in 2019
January, which is significantly less than the number of entitled citizens.

Hungarian enterprises are obliged by law to conduct their affairs with the public
authorities almost exclusively by electronic means, that is, the person who acts on
behalf of the enterprises is expected to use his Client Gate for that purpose [5]. The
number of Hungarian enterprises fluctuated around 1.7 million4 in 2016–2018. If we
compare this number to the number of individual Client Gate visitors5 (see Fig. 1),
however, it becomes clear that the Client Gate is used much less than it could have
been in principle. This indicates that the implementation of digital transformation is not
a success story and we believe that one of the potential impediments is the formal
digitization approach pursued in Hungary. We are going to support this statement with
examples in the next section.

There has been a permanent on-going reorganization within the Hungarian public
administration since 2010, too [3, 4, 6]. The previously used guiding principle was
sectorial affiliation, which was replaced by a county-based approach. The reorganiza-
tion resulted in 20 Government Offices, one for each county [7, 8]. Due to this reor-
ganization, financial data from different years of the public administration authorities is
not comparable, and it not possible to measure the direct financial effect of digitization.

An increase in efficiency - which could be measured by the costs of operations - is
often expected from digitization as well. Personnel costs is the largest item in the
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Fig. 1. Number of individual Client Gate visits

4 http://www.ksh.hu/docs/hun/xstadat/xstadat_evkozi/e_qvd021.html.
5 https://ugyintezes.magyarorszag.hu/dokumentumok/mohustat.xls.
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operational costs of Hungarian public administration6, and because of the fixed salary
rules, the fluctuation in the total number of civil servants is a proper indicator for
changes in efficiency as no major new public administration tasks were initiated in this
period. The time line of the total number of civil servants until the end of 2018 shows a
significant decrease at the end of 2017 (see Fig. 2). At that time, however, there was no
significant digitization action, but a reorganization process took place. Central sectorial
offices were dismissed, all the administrative procedures were integrated into the
County Offices [8]. This led to considerable cuts in central and functional (finance,
procurement etc.) staff.

We conclude that the use of information technology (that was equated to digiti-
zation) plays a limited and formal role in the development of the Hungarian public
administration and it did not significantly contribute to the improvement in efficiency.
We need more profound actions for a quality change.

2 Problem Statement and Literature Overview

The fact, that public administration in its current form is an excessive burden on
Hungarian society, which must be reduced for the sake of competitiveness, was already
recognized a long time ago in the Hungarian government. In the course of the reform of
Hungarian public administration, two major bureaucracy reduction programs have been
implemented since 2010 [3, 4]. In these programs the ongoing administrative processes
were reviewed and reorganized. A typical public administration process now looks as
depicted in Fig. 3, which should be interpreted for each individual case type. Specific
detailed rules are defined by the type of the case concerning the scope of the data
to be provided in the application, the documents to be submitted and the required

Fig. 2. Total number of Hungarian civil servants (http://www.ksh.hu/docs/hun/xstadat/xstadat_
evkozi/e_qli006.html)

6 Act L. of 2018 on the 2019 Central Budget of Hungary, Chap. XI. Prime Ministry, Title 12.
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certificates. It is simpler, for instance, when no decision has to be made (e.g. handling
of notices of data).

The quint-essential elements in Fig. 3 from the point of processing are

1. what the client is expected to prove and
2. whether the application requires a decision made by the authority (e.g. authorization

or granting permission) or it is simply an official acknowledgment (acceptance of a
notification).

In the above mentioned bureaucracy reduction programs, jurists reviewed public
administration processes. Their review focused primarily on reducing the types and
numbers of required authorizations, shifting towards acknowledgment. In addition,
instead of an official proof for data submitted by the client, a mere declaration of proof
became often enough in the revised process.

By doing so, the workload of the clients was reduced but the efficiency improve-
ment on the social level is at least debatable. Even though the length of time since the
introduction of the new system is still too short to draw conclusions, some problems
can already be perceived in the absence of missed preparatory impact assessments. We
would like to present the process of a construction permit for a family house [9] as an
example.

Right now, there is essentially no need for a construction permit for a family house
in Hungary. The administrative (legal) procedure – even for the occupancy permit - is a
mere notification, which means that the former professional control of the state
essentially ceased to exist. This is a significant relief for the construction authority.
However, construction rules still do exist, so compliance checks and responsibility for
potential problems related to the family house were devolved to the architect of the
house: This responsibility is obviously reflected in the payment for the architect, which
means that the financial burden on the client has significantly increased.

In addition, litigation (for example with neighbors) could have been dealt with
during the permission phase of the original process. Now, disputes have been
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transferred to the judiciary system, resulting in greater costs for all parties. In order to
avoid litigation, the proportion of informal consultations, for example, with local
governments has increased significantly.

In summary, the reviewed and reorganized process of obtaining a construction
permit resulted in more of an overload rather than a reduction in the tasks of con-
struction authorities. Similar problems may occur due to lifting of the requirement of
proof for the correctness of the submitted data. The costs incurred due to the control,
abuse and the ex-post sanctioning procedures may even exceed the work saved in the
filing.

The review did not take into consideration the possibilities of simplification and
support provided by information technology, so it did not result in a substantial change
in the administrative services provided. All these indicate the need for a more sys-
tematic, methodologically sound review that takes into consideration the existing and
possible IT-support of sub-processes, instead of having ad-hoc reviews that are carried
out from a purely legal point of view, so as to have a positive impact of digitization on
public administration. Our research objective was to contrive an improved process
design approach that might provide better results in terms of efficiency.

However, any approach should consider the specialties of public administration.
The controversial result of the previous bureaucracy reduction programs shows that a
process-focused review itself is not sufficient to optimize the complex system of public
administration. The reason for the mistake is that the development of the public
administration was “stuck” to the process-based approach (which dominated the
Hungarian public administration from the beginning of the 20th century). The process-
based approach starts with the established types of cases, which does not allow for
revealing their broader connections and for reaching higher abstraction levels.

Different methods of reviewing (improving) processes in the literature have been
discussed in detail for a long time [10–13]. Most methods start from an existing process
and focus on their redesign, using simpler processes.

The process centricity of current public administration development approaches can
be perceived not only in practice, but in the literature, too. A typical example is the
work of Punia and Saxena who focus on advancing with the retention of the traditional
administrative institutional structure [14].

The process-based approach makes it difficult not only to improve efficiency but
also to implement a “one-stop-shop” service model that is now widely accepted in
public administration as an improvement. The importance of the one-stop-shop is
pointed out in the literature [15]; the EU has made it mandatory for cross-border
services in the 2006/123/EC Directive (the Internal Market Directive).

It should be noted that there is a significant difference between the client-side and
the core-public administration interpretation of the “one-stop shop” concept. In the
practice of the profit-oriented sector (primarily in financial institutions) single-window
administration is actually a “transactional” administrative action, such as cash with-
drawal or depositing, or even opening an account with the agent (or electronic inter-
face) immediately. On the other hand, the Hungarian public administration (and the
one-stop administration) has stalled at the launching of the processing of a case. While
the profit-oriented sector focuses on the one stop service, and the literature even deals
with the conditions for a “no-stop shop” service [16], in the Hungarian public
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administration only the beginning of the process is to be integrated - due to its process-
centered attitude. This also indicates that the review of the processes should be different
in the future.

The need for re-thinking the process of switching to digitized operations was
discussed in the literature under the term of Business Process Reengineering (BPR).
Stemberger and Jaklic review and propose methodological approaches to change
processes in eGovernment development [12]. They examine business process change
(BPC) methodological issues and build on the seven-stage phase-activity framework
model proposed by Kettinger, Theng and Guha [17]. The stages of their framework are
(1) Envision, (2) Initiate, (3) Diagnose – as-is model, (4) Redesign – to-be model,
(5) Reconstruct and (6) Evaluate.

This approach is in line with the process-based approach of review and at the
substantive step it relies on the use of “creative” methods, but the original process still
limits the scope for action.

Process description techniques have also evolved meanwhile. The enhanced models
typically use a more formalized technique (for example “hypergraphs”, [18, 19]). The
new techniques can support automation better, but they are hardly suitable for
understanding and modelling the complex legal, sociological, social policy, informa-
tion technology and economic aspects. Still these techniques put the process into focus,
and in public administration, the closeness of the concept of ‘case type’ delimits the
opportunities for redesign. One must find such a design methodology that goes beyond
the process review of the current case type (higher abstraction level) and, at the same
time, is capable of accommodating the concepts of different fields of expertise.

3 The Reverse Data-Centric Process Design Approach

The limitations of the process-based approach and the related review methods were
recognized in the literature and the so-called data-centric approach was proposed as an
alternative. This methodological approach, suggested by IBM researchers, allows for
the introduction of new concepts and looks at the process from another perspective [21,
22]. It builds on the concept of “business artifact”. An artifact corresponds to key (real
or conceptual) business entities that should be managed. It can be an object or a set of
information in the context. Cohn and Hull argued that “the artifact abstraction pro-
vides a vehicle for understanding the interplay between data and process in ways not
supported by previous Computer Science abstractions”. ([20] pp. 7) Cohn and Hull
also claim that the artifact-centric approach makes the separation of the logical and the
physical design concerns possible.

Bhattacharya, Hull-and Su propose a four-step data-centered model design
methodology that is based on two principles, as

1. “data first”, which requires that at each step, data consideration, specification, and
design should precede that of any other component; and

2. “data centered”, which means that the specification and design of tasks and
workflow should be formulated using the data design obtained at each step.

90 P. J. Kiss and G. Klimkó



In the first step of this methodology, one should identify the artifacts, which means
that it does not start with mapping activities. Having done that, the life cycles of the
artifacts should be discovered. The second step is to develop a detailed logical speci-
fication of the data needed about the artifacts, the services that will operate on the
artifacts and the linkages (associations) between the services and the artifacts. Services
and associations should be described using pre-conditions and conditional effects for the
services as well as Event-Condition-Action (ECA) rules for the associations. The third
step is to map this description into a more procedural specification, and in the final fourth
step the workflow may be realized [21]. The methodology is summarized in Table 1.

The data-centric design seems to be an applicable method for optimizing public
administration processes, but the differences between the problems of profit-oriented
activities and the problems of public administration have to be taken into account. In
the profit-oriented world, both processes and related data have little hidden connections
(buyer, vendor, contract, etc.). They are simpler, so they can be handled more indi-
vidually from the point of digitization.

Both in the process-based and in the data-centric process design proceed in time
order, which means, starting at the initial state. The forward-proceeding data centric
methodology applied in the context of public administration would not mean a qual-
itative change. It would start at the initial artifact, that is, at the application and by the
end of its processing, it would reach the final artifact, the decision. This approach
cannot go beyond the limitations stemming from the logic of the existing case type.

We propose to start the design of a process at the final state, that is, to begin at the
final state or the artifact of a case type. Grove also proposed starting from the output in
a general sense, but he did not use the artifact concept [22]. We call this the “reverse
data centric process design” approach and we shall show how to do it with help of an
example in the next section. We are going to demonstrate that this approach may
provide a higher abstraction level that can be interpreted by all actors involved in public
administration.

Table 1. Data-centric design methodology [21], pp. 6.

STEP 1: Business Artifacts Discovery
(a) Identify critical artifacts for the business process
(b) Discover key stages of artifacts’ life cycles from the scenario-based 

requirements
STEP 2: Design of Business Operations Model (BOM) 

(a) Logical design of artifact schemas
(b) Specify services for artifacts needed for moving artifacts through the 

life-cycles
(c) Develop ECA rules that enable artifacts progress in their life cycles

STEP 3: Design of Conceptual Flow Diagram
STEP 4: Workflow Realization

A Reverse Data-Centric Process Design Methodology 91



Some examples of final artifacts are tax that has been collected; an inhabited family
house or a family that was given social benefit. Having identified an artifact, you also
need to determine whether it is of active or passive nature. An active artifact may be an
actor to whom tasks can be assigned (for example, a client who submitted an appli-
cation), whereas there are passive (purely data) artifacts where only processing bears
meaning (for example, property records where we can add data or query and no further
function is defined). We want to promote digitization; therefore we should also define
the data characteristics of artifacts, including where they are handled (for example,
already registered somewhere, customer data in the state personal records, etc.).

We will examine the final (and the further) state with the question “what do we
need to achieve it?”, and from the answer given, we will deduce what actors should be
involved and what steps are needed. We shall repeat this process until we arrive at the
initial artifact (state). Note that alternatives may arise during the reverse design. For
example, in the case a construction permit the possibility of formal involvement of the
local government can be raised (there are advantages and disadvantages).

In reverse data-centric process design, you need to determine how to handle the
descriptive data of the artifacts. In this respect, the traditional systems analysis
approach differs from the existing practice used in public administration. Though a
design methodology may prescribe the unified management of an object (by describing
its “attributes”), in practice, the descriptive data of an artifact may be stored in already
existing separate registers due to regulatory requirements and in many cases, there is no
way to change these registers.

In the course of reverse data-centric process design, the traditional systems analysis
techniques can be used for description. Such technique is the artifact lifecycle
description used by Bhattacharya, Hull and Su [21], the Business Process Modelling
Notation description and the Unified Modelling Language figures. Even techniques,
such as using hypergraphs that are on a higher level of abstraction, can be used.

Our practical experience shows that the acceptance and understanding of a tech-
nique by participants in the design process is more important than the actual descriptive
power of that technique. It is often the case that a highly abstract technique is
understandable only for its creator. When a system is implemented based on such
abstract description its users might be shocked with the outcome.

4 An Example of Using the Proposed Methodology

We are going to look at the management of a local tax on real estate paid by natural
persons. In Hungary, a local government may levy local tax on real estate and houses
(within their territory). Tax liability is determined by a municipal decree; the affected
clients (owners) should prepare their declaration and pay the tax. If we use the tradi-
tional process-based modeling approach on this taxation process, on the basis of the
current “case type” we would model the following elements

1. The client prepares and submits his tax declaration.
2. The tax authorities levy the tax to be paid (in the traditional model this might

require the participation of several clerks) and send (by mail) a check to the client.
3. The client pays the check in the post office or sends the money via bank transfer.
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Using the traditional process-based approach, this looks like a simple procedure as
shown in the sequence diagram on Fig. 4.

In the traditional modelling approach, digitization of the real estate tax collection
process would be limited to the automation of case management (automatic filing) and
the direct registration of the declaration.

It is easy to see that certain foregoing activities, like the acceptance and publication
of the actual rules of taxation by local government, are also part of the process but these
are typically overlooked during traditional modelling. The taxation rules provide
unequivocally procedures and could well change every year, but the procedure on
Fig. 4 does not even indicate this as part of the case.

Activities that follow the payment are also part of the process, these are typically
not included into the review either, as they are not described in the concerned local
decree, but they are prescribed by other regulations. Such activities are:

1. The concerned staff books the amount of the received money. It is simple in the case
of the traditional check-based payments, when the tax authorities created the
checks. If payment by bank transfer is also allowed, then a transfer could be made
by a third party from a different bank account, therefore reconciling the payment
with the identifier (registration number) of the specific case might be difficult or
even impossible.

2. The concerned staff (typically another organizational unit of the local government)
checks the payment with the participation of several clerks and administrators. It
differs for from organization to organization whether this is part of the previous
process or it is an entirely separate process.
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Fig. 4. The real estate tax collection process
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3. There is another process for collecting unpaid taxes. In the previously described
processing model, this is not an organic part of the case either, and the initiation of
the collection can be delayed for years (typically, if there is a labor shortage and
processing is done manually).

Leaving out actions before and after in time, the taxation process is not the only
problem with the model on Fig. 4. This model assumes that the client knows the
decrees on local taxation, but this is not a valid assumption. In practice, some clients do
not follow these regulations, thus, even if they remember their obligation to submit tax
declarations, these declarations are based on earlier information! Thus, additional
activities, the correction of the tax declaration by the authorities and the client also
belong to the process.

According to the previous model, the client has to provide the data of his/her real
estate for completing the tax declaration, including the classification based on the type
of use. It is assumed here that the client has at his disposal the evidence of property
deed where the necessary data is available (and he knows where to look for them). In
practice – especially in the case of less educated older persons who inherited the real
estate from relatives – this is not always the case, and the client must visit the land
registry and ask for the required data. Apparently, the “booking the payment received”
part of the process seems to be simple, but with the introduction of the possibility of
bank transfers very often linking a payment to the proper taxpayer causes significant
extra work for the authorities (e.g., the payer might be a different person, the file
number was not entered in the comment field). Thus, starting from a case type (“real
estate tax collection”) we have not detected either the process as a whole or the actual
problems. The recognition of the problem depends to a great extent on the “creativity”
of the reviewer.

Let us now model according to the proposed reverse data-centric process design
methodology. Starting from a higher abstraction level, we should identify the artifact
that the authorities need in the course of the whole taxation process. It is the tax
payment received (collectable). The next question is what the descriptive data of this
artifact is, which is needed for the taxation authority; and the answer is the tax that was
paid and is on the proper account of the local authority, more precisely of the local
government. This is what must be achieved, this is the final state. Thus, we have two
artifacts: the paid (individual) tax and the local government to which the money
belongs. Since the base of the tax is real estate, the concerned property (real estate)
itself can also be identified as an artifact already at this level.

The data of the real estate are available in the Real Estate Register7, where the type
of use, the owner (ownership share) and its extent can be found. The tax is to be paid by
the owner, thus the owner (or client) is also an artifact. Address data of the owner is
available in the Personal Data and Address of Citizens Register, including his official
and electronic address (if the natural person voluntarily accepts being approached by
electronic means and has registered for their client gateway).

We model (design) the taxation process starting from final artifact, “paid (indi-
vidual) tax”, and we arrive at a completely different result from that of the process-

7 Act CXLI of 1997 on Real Estate Registration.
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based approach. Whereas traditional analysis starts from the “what happens?” question
to explore the related elements, the data-centered approach starts from the problems
and at each step poses the question “what do we need to achieve it?”

In the taxation example, the client who wants to pay the tax needs to know, that

• he has the obligation to pay,
• to whom he should pay and
• how much he should pay.

The client must receive the necessary information to fulfil his obligation. To
determine the tax liability of an individual, the rules of taxation must be laid down in
regulations (local government decrees; this is a precondition outside the scope of this
review). Thus, we have discovered another artifact, regulation. The regulation must
(also) be published according to the law as an unstructured text in a Central Register,
therefore it has an assigned data part. Note that this discovery perfectly illustrates the
difference between the traditional process-based and the reverse data-centric approach.
In time, the issue of the regulation precedes the payment of the individual tax; but the
objective of taxation is to collect the payments and the regulation is required only to
achieve this goal. The existence of the regulation is only a necessary condition.

Though our starting point is the paid (individual) tax, it is clearly necessary to
handle the case when a tax is not paid. At this point we have arrived to the introduction
of an intermediate artifact, namely to the concept of tax liability of the individual
taxpayer. It is important to stress that this intermediate artifact can appear in different
objectified (tangible) forms. One form is when the taxpayer himself formulates the
declaration (tax return) and the authorities perform only a random check. Another form
is when the tax authorities determine the tax liability and the taxpayer is notified on his
obligation. Note here that previously in Hungary personal income tax was paid on the
basis of tax returns submitted by the taxpayers, but with the advent of digital trans-
formation now the tax authority computes the tax to be paid (based on all known
personal income).

The initially discovered artifacts are shown on Fig. 5, where different symbols
indicate the active elements (owner, local government) and the passive, data elements.
During analysis, we have to categorize (group) the elements to separate those that
would be included in the review and those that are external elements. In our example,
we focus on the individual real estate tax liability artifact. At this level, mapping the
data of individual tax liability is not determined yet, while for the other artifacts it is
possible to identify the mapping of their data (e.g. Personal Data and Address of
Citizens, Real Estate Register). Here we have arrived at alternative solutions. We can
link “tax declaration” either to “tax statement” where the client is expected to declare
his tax; or to “notice on tax liability” issued by the local tax authority. In the first case,
the failure to establish tax liability should be also examined; in the second case there is
no such activity. The only element that must be examined is the case of non-payment.

A local authority has all the necessary data to determine individual tax liability
therefore (since the aim of digitization to achieve more efficient operations) here we
have chosen sending a notice to the taxpayer. On this basis, the process of determining
the individual tax liability is shown in Fig. 6.
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It was necessary to introduce a parametrization step to correlate the “regulation”
artifact to the “individual tax liability” artifact because a regulation text is not suitable
for direct automation. Furthermore, as the chosen alternative was sending a tax notice,
it became necessary to ensure the possibility of querying the electronic accessibility of
the client. This makes the use of electronic communication as much as possible. Data
required for this can be retrieved from the Personal Data and Address of Citizens. For
the purpose of simplicity, Fig. 6 does not show the steps involved in the acceptance of
the payment but a deeper analysis should include these steps, too in order to ensure that
all the steps of the process fit, all the necessary data are created and can be
transferred/received.

The activities of the actors of the process (including a possible non-payment) is
shown on Fig. 7. The digitized process is substantially automated; supervision by
clerks is essentially required only at the problematic branch. The problems caused by
erroneous returns and mistaken payments will also decrease.

The actual IT support for the above process should be built on such document for-
mats that can be processed by both man and machine (for instance the notice should be
this kind of electronic document), because at the connections of the process (collection,
controversies) this will support electronic, and if possible automated processing. Kiss
and Klimkó [23] discussed this issue in detail.
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5 Conclusions

Due to the complexity of public administration processes and the alignment of the
“case types” with the paper-based operation, the traditional process design that starts
from the existing processes a priori limits the possible outcomes of any development
that aims at the implementation of one-stop-shop, automated administration or “life-
situation” based services. In order to eliminate these barriers, we have proposed a
modelling approach in which the review or analysis should be carried out in reverse
order, starting from the final state (or the required artifact). During the design process
one should scrutinize the artifact step by step by posing the question “what do we need
to achieve it?” with consistent follow-ups. The reverse data-centric process design
approach enables the communication with the other professionals involved in the
review and makes it possible to design a process by revealing its abstraction levels, and
therefore it reduces the implementation risks of the supporting information systems for
the review process.

Taking into account the compromise in the level of abstraction, our proposed
approach also eases the communication with those who are involved in this area of the
administration, reducing the risks of implementing the systems redesigned backed by
information technology.
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