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A B S T R A C T   

Business Process Re-engineering (BPR) is a technique based on a radical redesign of the structure of an orga-
nization to improve its efficiency by optimizing processes and reducing costs. It has been proven effective over a 
plethora of private applications however, not many studies based on the public sector have been reported even 
though it is known to be inefficient. This is mainly due to an overall smaller market exposure of public ad-
ministrations compared to private companies. However, nowadays, in the age of digitalization, the growing 
global competition is requiring PA to improve the efficiency of their processes. This paper offers a real case-study 
of an application of BPR in a PA namely the Genoa Port in Italy, one of the biggest ports in Europe. The following 
analysis has been carried out through an AS IS / TO BE approach and the outcome of the re-engineering process 
has been validated through Discrete Event Simulation. The results show how BPR can improve the efficiency of 
PAs and, particularly, how the port environment can drastically turn into an efficient and optimized system.   

Introduction 

Literature offers a wide number of scientific contributions that aim at 
improving and optimizing the efficiency of private companies, firms, 
and institutions. On the other hand, scarce material is available for 
process improvement in Public Administrations (PAs) since they have a 
smaller market exposure than the private ones hence, they are less 
motivated to be more efficient [1]. For this reason, the market sector is 
“almost universally designated as ineffective”. This is a strong statement 
that needs to consider different aspects such as the 
non-interchangeability between these two sectors due to different ob-
jectives. The private sector aims at profit whereas the public one at the 
economic and social benefits [2]. 

However, nowadays, the growing global competition and the need to 
offer faster and better services raise the bar for process quality and 

efficiency also in PAs. Indeed, to improve the efficiency in PAs is not 
often enough updating the existent processes but it requires a complete 
transformation since sometimes the AS IS configuration is too obsolete 
and it needs substantial changes. This business management strategy is 
known as Business Process Re-engineering (BPR) [3] and it has been 
applied with success in a lot of private businesses [4] but relatively few 
applications of it are available for PA [5]. 

Owing to the advances in data storage, processing, and transmission, 
digital transformation of business processes has become a more and 
more employed tool for improving operability and efficiency within 
companies and this paper shows how the use of digitalization in support 
of BPR can significantly improve PAs. Although Attaran explored the 
relationship between Information Technology (IT) and BPR [6], no ap-
plications or case studies that prove the effectiveness of Digitalization 
coupled with BPR in PAs are available to the best knowledge of the 
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authors. 
Digital Transformation is also a conditio sine qua non of the imple-

mentation of Industry 4.0 which is indeed based on four principles: (i) 
interconnection, (ii) information transparency, (iii) technical assistance, 
and (iv) decentralized decision [7] which are impossible to attain 
without digitalization. Simplifying the Public Administration through 
digitization is increasingly indispensable, but it continues to appear a 
difficult goal to achieve. It is a delicate mix of mapping, redesign, and 
standardization of business processes (including those related to 
authentication and identification of users) and interoperability with the 
databases of other public authorities and stakeholders. 

The reality of PA is still very varied: dozens of overlapping decision- 
making centers, inconsistent regulations, lack of technical figures like 
business analysts who can solve nodes and of promoting a culture based 
on the analysis of processes to create a real data-driven decision-making 
model. The final purpose is to build, project after project, as with Lego 
bricks, an architecture of simple and digital services. This requires ful-
filling several conditions such as obtaining sponsorship from top man-
agement, abandoning many old habits, and involving as many 
employees as possible to increase the organizational learning in the staff. 

Several reforms have been made nationally and not to promote 
digitalization in PAs. For instance, back in 2010, the European Com-
mission established the Digital Agenda, one of the seven pillars of 
Europe 2020 which aims to promote the digital economy and to create a 
“strategy for smart, sustainable and inclusive growth” [8]. Especially 
noteworthy in this journal context is the directive 2013/37/EU that 
defines the reuse of information in the public sector [9]. Moreover, 
European Union uses the Digital Economy and Society Index (DESI) to 
monitor different parameters for measuring the digitalization level of 
the member countries. In 2014, the United States of America formed the 
United States Digital Service (USDS) unit intending to provide digitali-
zation services to public and federal agencies to improve and simplify 
information technology services [10]. 

Furthermore, the latest update of the DESI index sees Italy in 24th 
place among the 27 EU Member States, certainly an unfortunate posi-
tion. The Italian Government intends to make the Country one of the 
first Nations to achieve the objectives recently illustrated by the Euro-
pean Commission in the Communication "2030 Digital Compass" to 
create a completely digital society [11]. 

The EU takes a fundamental and strategic step towards the centrality 
of the digital skills in European digital policy issue in the "2030 Digital 
Compass" Communication with respect to the DESI approach. 

Actually, if the DESI exclusively proposes the measurement of the EU 
Countries digital maturity, the Commission proposes not only ambitious 
objectives, but also a solid governance mechanism, clear fundamental 
milestones and practical tools to facilitate their implementation in the 
perspective of a framework for multi-country projects. 

The digitization process in Public Administration is part of an 
extremely dynamic and constantly evolving regulatory framework. At 
Italian level, the 2005 Digital Administration Code or Codice dell’Am-
ministrazione Digitale (CAD) constitutes one of the founding pillars of 
Digital Transformation as it is capable of gathering and rearranging in a 
single text all the provisions relating to digital activity of Public 
Administration. 

The introduced legislative changes produce new rights for citizens 
and businesses, guaranteeing them the use of information technology for 
all relations with Public Administration. Public Administration are 
obliged to make available a secure, certified digital channel with full 
legal validity, always and everywhere, able to allow citizens to 
communicate with the Public Administration and to make any payment 
in digital mode. 

The Legislative Decree no. 83/2012 established an institutional body 
called Agency for Digital Italy or Agenzia per l’Italia Digitale (AgID) with 
the aim of rationalizing the functions in the field of Public Administra-
tion technological innovation and digitization. Between the tasks of 
AgID is the drafting of the Three-Year Plan for Information Technology 

in the Public Administration or Piano Triennale per l’Informatica nelle PP. 
AA. which collects and proposes a list of ICT goods and services whose 
acquisition is strategic in order to lead Public Administration towards 
the digitization process [12]. 

Thanks to the implementation of Digital Citizenship Card, Public 
Digital Identity System (SPID), Electronic Identity Card (CIE), National 
Services Card (CNS) and National Resident Population Registry (ANPR), 
citizens and enterprises can access public services online using a single 
pair of credentials [13]. 

Worth mentioning is the eIDAS (electronic IDentification Authenti-
cation and Signature) Regulation, which establishes conditions for 
mutual recognition in the field of electronic identification and common 
rules for electronic signatures, web authentication and trust services for 
electronic transactions [14]. 

The result is a continuous need for harmonization of provisions 
relating to digital development in Public Administration at European, 
National and Regional level in order to make the framework of rules 
effectively homogeneous. 

The case study discussed in this paper corresponds to what was 
concretely started by the Western Ligurian Sea Port Authority (AdSP 
MaLO) with the project carried out in the second half of 2019 in 
collaboration with the University of Genoa and focused on an intensive 
and continuous activity of business analysis and simulation to support a 
phase of reorganization taking place in the authority. 

The project was born in a scenario characterized by the approval of 
Decree Law no. 169 of August 4th, 2016, bearing the "reorganization, 
rationalization and simplification of the regulations concerning Port 
Authorities […]" and by national and international legislation increas-
ingly aimed at the digitization of Public Administration, as above 
described [15]. 

The link between digitalization and BPR is the creation of a 
constellation of Digital Twins (DTs) driven by simulation aiming to 
simplify and optimize the information process supply chain by stressing 
the following changes:  

• Sequence activities are replaced by parallel one;  
• Re-composing fragmented activities;  
• Categorizing and differentiating the process flow;  
• Eliminating activities with no added value;  
• Simplification of the hierarchical structure through a process- 

oriented organization. 

Literature review 

This section aims to provide a state of the art of available literature 
focused on:  

• Application of BPR techniques to the PAs  
• Application of digitalization techniques to BPR  
• A combination of points 1 and 2 

The literature review has been performed according to the following 
steps: (i) identification of the keywords; (ii) selection of a source data-
base; (iii) results analysis. (i) The keywords selected are Business Process 
Re-engineering (and Reengineering), Change Management, Public Adminis-
tration, and Digitalization. The search has been applied to article title, 
abstract, and keywords. In the second search step (ii), Scopus has been 
chosen as abstract and citation databases of peer-reviewed literature. 

Using a combination of these keywords altogether just three papers 
have been found and a deep analysis of them can help addressing the 
originality of this paper. It is worthy to note that all these papers are very 
recent as the oldest is dated 2019. 

The paper [16] is centered on the design and implementation of the 
National Information System for School Building in Italy, a program 
involving several levels of territorial governments. The article assumes 
that, in the process of multilevel policy implementation, specific venues 
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which make easier learning dynamics among policy actors exist. The 
paper discusses the importance of localizing policy learning for the study 
of multi-level policy programs. Two main findings emerge from this 
paper: (i) the effective innovative solutions are more probable to be 
effective if developed locally, for the proximity among policymakers, 
technicians, and users. (ii) the successful diffusion of local solutions on a 
national scale comes from the combination of two elements: first the 
flexibility in terms of technology and management system of the local 
solution; second the change in approach emerged as governance 
learning based on previous negative feedback; in practice, national de-
partments recognized the existence of local working solutions and acted 
to create the institutional framework allowed to scale-up. 

In the paper [17] the Authors conducted a qualitative and quanti-
tative research approach within public administrations and ministries in 
two states in Germany, following mixed research to investigate em-
ployee’s acceptance of IT. One of the most effective measures to ensure 
the acceptance in the public sector is the involvement of employees in 
the change process. In this context, projects are tailored to the re-
quirements of the users, resulting in higher software usability and in-
crease of employees’ acceptance and motivation. The research found 
key aspects to successfully integrate participation in IT projects in the 
public sector: the selection of suitable methods in the project, the uti-
lization of established methods and the establishment of an information 
dissemination plan. 

In the paper [18] is presented a case study which provides interesting 
indications on how it is possible, thanks to digitalization, to make 
innovation in a context usually resistant to change, as public adminis-
tration, continuously subject to austerity policies and reduction of funds. 

Although interesting and insightful, all these papers do not use well- 
defined digital technologies in support of BPR with quantitative data 
and results. The paper here introduced, clearly shows how a process in a 
PA can be optimized and improved through BPR using advanced digital 
technologies such as the creation of a Digital Twin supported by Discrete 
Event Simulation. It also proves how simulation can be much more 
beneficial than widely used business process representation standards 
like BPMN. 

Moreover, also the port environment is a novelty element since none 
of the above papers is set in a complex and complicated environment 
like ports. In this view, this work can be an important reference for other 
research works aiming at optimizing PA processes. 

In order to provide a more comprehensive background to the reader, 
the keywords were narrowed down to two distinct searches: (i) Business 
Process Re-engineering, and Public Administration and (ii) Business Process 
Re-engineering, and Digitalization. After a first evaluation of the abstracts, 
eleven studies have been considered. During the third step, a systematic 
analysis of the entire papers has been carried out. 

The first noteworthy application of BPR applied to Public Adminis-
tration is the study presented by Thong et al. this is one of the first works 
that applied BPR techniques from the private sector into the public 
sector highlighting their differences. Particularly interesting are the six 
“unique lessons” for public sector management learned during their case 
study. These are (i) the high resistance to change shown by public or-
ganizations, (ii) the crucial role of publicity in convincing the staff of the 
importance of BPR, (iii) effectiveness of locating the re-engineering 
team at the pilot site for the duration of the project and key role of 
the neutral staff in providing an unbiased view of the re-engineering 
process, (iv) adaptation of Key Performance Indicator (KPI) from the 
private sector, (v) importance of having a supporting CEO for the 
approval of the re-engineering set up and (vi) difficulty to prove the 
effective improvement related to BPR [19]. Wimmer and Traunmuller 
introduced for the first time the concept of Electronic Government 
(e-Government) as a prominent tool for the re-engineering of adminis-
trative processes to achieve a virtual administration with the ability to 
co-operate over time and distance [20]. Still, in terms of e-Government, 
Aicholzer and Schmutzer discussed the organizational challenges in the 
implementation of e-Government that are grouped in two aspects: (i) 

restructuring of administrative functions and processes, and (i) coordi-
nation and cooperation between different departments and different 
level of government [21]. These two main challenges have been also 
uncounted during the development of the case study introduced in this 
paper. Aversano et al. shared some of the “lessons learned” during an 
ongoing project based on the technology transfer to software SMEs 
through BPR [22]. Stemberger and Jaklic highlighted the impossibility 
of applying some of the BPR strategies to the organizational structure of 
PAs since sometimes it is impossible to unify business processes, auto-
mation, and elimination of some unnecessary activities. Hence, this 
paper presents a PA-effective business process change methodology for 
the introduction of e-Government in the public sector and it defines the 
related changes in business processes, organizational structures, and 
information systems [23]. Patel and Philippidou revised the Business 
Process Change (BPC) methodology considering the structural and 
process-oriented change of governmental (public) organizations to in-
crease their efficiency. Since this methodology was primarily designed 
to the private sector, it is worthy to note the need of the author to add an 
additional stage called “Institutionalize change” that aims to link BPC 
effort with changes implemented at the multi-agency collaboration level 
which involves both managers of public organizations and civil servants 
[24]. Another application of re-engineering to public administration is 
described by McCullough and Sims that provide a five-phase process of 
re-engineering to implement human resource information management 
system (HRIMS) in PA, namely a civil service agency. These five phases 
are (i) scoping and planning development for the project, (ii) 
visioning-creating of a high-level business, (iii) design-development of 
detailed design, (iv) construction-building the new organization struc-
ture, and (v) implementation-validation of information and business 
processes. The authors highlighted the importance of the time spent 
identifying the Board’s business requirements so as the time invested in 
mapping the organization’s existing business practices [25]. Rinaldi 
et al. combine BPR and Discrete Event Simulation to increase efficiency 
by redesigning the internal processes of public administrations in Italy. 
The As Is /To Be simulation analysis shows good results even though it 
has not been implemented in practice. Their analysis is divided into 5 
steps: (i) Preparing for re-engineering, (ii) As Is analysis, (iii) Data 
collection, (iv) simulation model creation, and (v) To Be analysis. 
Different KPIs are used to evaluate the performance of the simulation 
model such as the maximum number of users in the queue, total average 
waiting time, and the average employee saturation. This study proved 
the usefulness of simulation to evaluate different scenarios. For instance, 
in this study, 50 different To Be scenarios were tested and the related KPI 
were analyzed. This points out the key role of simulation for the 
decision-making process whenever BPR cannot be immediately imple-
mented in practice [26]. 

Research methodology 

Identifying an operational methodology is fundamental in order to 
successfully achieve the objectives pursued by a BPR project. 

The methodology developed by the AdSP Work Group in collabora-
tion with the University of Genoa, is divided into seven phases described 
in the paragraphs below:  

• Preparing for re-engineering (paragraph 3.1). 
• Analysis of the AS IS processes and critically identification (para-

graph 3.2).  
• Data collection (paragraph 3.3).  
• Development of the simulation AS IS model (paragraph 3.4).  
• Simulation results of the AS IS model (paragraph 3.5).  
• Design of the TO BE process (paragraph 3.6).  
• Simulation results of the TO BE model (paragraph 3.7). 
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Preparing for reengineering 

In the first phase, the scope of reengineering has been defined. 
The aim is to deeply understand the background in which to apply 

the re-engineering of the processes and to define the strategic objectives 
of the BPR considering the reasons that lead to its choice, the opportu-
nities, and the constraints (regulations, technologies, needs of the 
different actors involved in the process). 

Generally, the reengineering of processes is part of a broader 
approach, referred to as "process approach" or "process vision", based 
precisely on a representation of the organization by processes, making it 
possible to overcome the hierarchical structure, organized by functions, 
typical of the tradition of public administrations [27]. 

The usage of a process-based approach allowed to identify and to 
clearly define the organizational structures responsible for the pro-
cesses, the so-called "process owners", to streamline the organization 
also through the creation of cross-functional working groups, to over-
come the fragmentation of tasks and skills, to establish formal methods 
of managing processes, to adopt quality management and continuous 
improvement methods based on the observation of results and the 
participation of all stakeholders in a "bottom-up" vision. 

The process management did not lead neither to dismiss the func-
tional structure of the public administration or to substantially change 
the organizational structure, but it fostered the creation of horizontal 
links that are pivotal for the integration and coordination of the business 
functions. 

Introducing the BPR allowed to better structure the identification of 
the needs of change and the computerization by rationalizing the 
organizational processes and simultaneously devising IT systems 
capable of supporting the processes themselves. The re-engineering of 
processes becomes in fact necessary whenever it is intended to create an 
IT project that supports a complete and radical redesign of the process 
due to substantial changes to the organizational structure, with conse-
quent redistribution of responsibilities, or due to far-reaching regulatory 
and legislative changes. 

The sources of innovation are the way in which opportunities for 
change are generated which can be traced back to three main categories 
at least as experienced in the public sector [28]:  

• Innovation opportunities induced by new regulations ("reform 
innovation"): these are all cases in which it occurs a rupture and 
recomposition of administrative structures and traditional regula-
tory constraints caused either by law or in any case as a result of a 
regulation decided externally to the administration; 

• Innovation opportunities induced by new user needs ("service inno-
vation"): these are cases in which the existence of a "new demand" is 

detected and it has to be met with the development of new services or 
additional services, within the framework of regulatory constraints; 

• Innovation opportunities induced by new technologies ("technolog-
ical innovation"): technological evolution makes available possibil-
ities to intervene in the development of processes and internal 
functioning within the framework of existing regulations. 

Analysis of the AS IS processes and criticality identification 

In the second phase, the main processes of the Institution were 
identified and modeled to the AS IS state using the BPMN representation 
standard as shown in Fig. 1. 

This phase had the objective of identifying the main differences with 
respect to the needs of the users and the priorities of intervention 
through the analysis of the current situation and the modeling of the 
processes to be re-engineered. 

The reengineering project clings on the identification of the primary 
processes of an organization that are linked to the "core business" or, in 
the case of a public administration, to the institutional mission, capable 
of creating "value" recognized externally by the customer (citizens, 
companies, other public administrations, etc.) and therefore critical to 
succeed. 

International experience indicates that these processes are in each 
organization in extremely limited numbers. On these processes a diag-
nosis aimed at identifying the areas of criticality and possible 
improvement is made and the target values in terms of performance 
metrics is defined before the reconstruction and modeling. 

Based on this diagnosis, the real redesign is carried out and it will 
generally intervene on all the components, giving rise to a set of related 
operational interventions: redefinition of flows, redistribution of re-
sponsibilities, creation of new information systems and use of new 
technologies, training, and incentive of personnel, etc. 

As a public administration, the “core business" of the AdSP MaLO 
Entity consists of administrative procedures, specifically the procedures 
for issuing and renewing state concessions on which this study will 
focus. Based on these, the occupation and use of the areas of maritime 
state property pertaining to the Port System Authority of the Western 
Ligurian Sea are authorized to carry out the activities required by law. 

Consistent with the methodology, in this phase of the analysis, the 
list of business processes has been and so as the need to obtain a clear 
insight into the activities of the Institution, the distribution of re-
sponsibilities and resources, preparatory to the identification of the most 
important processes on which to focus this study. 

For each process, what follows has been defined: 

• The Organizational Unit (O.U.) responsible for the AdSP organiza-
tion chart ("process owner"); 

Fig. 1. BPMN representation of the main processes of the institution.  
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• An acronym, a title, as well as a scope to which it belongs;  
• A priority index (4 - very high, 3 - high, 2 - medium, 1 - low) assigned 

on the basis of the "relevance" attributed to the process and not 
necessarily with respect to the frequency with which it is performed 
annually;  

• A brief description of the process/activity. 

In order to conduct a process reengineering intervention, it was 
necessary to use process modeling techniques, so that they could be 
represented in all their critical aspects:  

• The resources used (input);  
• The transformation process;  
• The product/service (output);  
• Transformation rules and constraints (controls);  
• The mechanisms used in the process. 

For the mapping of business processes, the Business Process Man-
agement Notation (BPMN) standard was chosen as it allows to decom-
pose the process into easy-to-manage elements (activities) and to 
reconstruct a logical map between the individual component activities. 
BPMN notation is easy to use and understand by all types of users. 

The BPMN allows for tight integration with software development 
systems. In fact, applications for a detailed representation of a process 
through this standard are available. Those highlight any transversal 
activities with respect to sequential activities, and then translate this 
model into software programs for the management of the process itself 
such as the Sportello Unico Amministrativo (SUA) mentioned in paragraph 
4. 

The objectives of the mapping intervention were both of an organi-
zational nature, allowing the identification of critical issues and 
improvement actions to be implemented on the process, and of an IT 
nature, allowing the identification of the key elements for the design of 
information systems. 

Focusing on the procedures for granting/renewing concessions and 
authorizations, a brief description of the process in the AS IS state is 
proposed below, mapped using the BPMN standard. 

The procedure is initiated at the request of a party (currently more 
frequent) or by means of a call for tenders. 

The application for a new state concession is presented with the 
administrative and technical documentation necessary for defining the 
request. Following the application primary check, the O.U. process 
owner, may request clarifications or additions to the presented docu-
mentation. If the application is not immediately inadmissible, the office 
will initiate the procedure, indicating the responsible for the procedure. 

The U.O process owner convenes a preliminary internal conference 
between the involved offices for a primary check of the instance. The 

outcome of the verification is formalized in the minutes of the Confer-
ence. The U.O process owner prepares the notice of public evidence, 
signed by the President and published. 

If competing instances have been received following publication, the 
U.O. process owner prepares the start of the comparative assessment 
procedure which is sent to the interested parties, to the AdSP offices 
competent for the assessment and possibly to other external Bodies if it is 
necessary to acquire further opinions. 

Follows the internal conference convening for the application’s 
comparative evaluation or for the initial instance preliminary check. As 
a result of the assessment the preferable applicant is identified, and the 
concession duration is confirmed or redefined with respect to that 
requested by the applicant. The outcome of the evaluation is formalized 
in the Conference minutes. 

Moreover, it may be necessary to acquire the opinion of the Local 
Advisory Commission. 

The inquiry results are examined in the Management Committee at 
which the final decision is taken. 

The procedure outcome (final provision) is communicated by the O. 
U. process owner to the applicant (acceptance) and to any other appli-
cants (denial). Furthermore, all the formalities necessary for the issue of 
the license are required. The deed of concession is registered with the 
Revenue Agency upon payment of the registration tax. 

Data collection 

After the modeling phase, the working methodology provides the 
collection of significant data in relation to the average annual volume of 
activities and the workload of each resource belonging to the O.U. 
process owner in order to detect useful data that constitute inputs to the 
simulation model. 

The data collection was conducted through structured interviews 
with the staff of the O.U. process owner and formalized through the 
compilation of process indicators forms. The data considered in this 
study are plausible and not real to maintain the correct degree of privacy 
as shown in Table 1. 

The process indicator form (omitted in this publication) contains a 
personal data of the O.U. process owner and related personnel along 
with as follow:  

• The estimate average value of submissions presented per year; likely 
data was estimated net of exceptional peaks referable to particular 
and non-repeatable scenarios;  

• The number and description of the individual activity constituting 
the process;  

• Type of activity, distinguishing between activities directly in charge 
of the O.U. process owner and activities in charge of other O.U. of the 

Table 1 
Example of process indicators form with likely data.  

Blocks of 
BPMN 
map 

Gateway   Activity 
complexity   

Processing time (minutes) 

Block n◦ Block description % 
path A 

% 
path B 

% path C Activity 
complexity 

Activity 
complexity (%) 

R1 R2 R3 R4 R5 R6 R7 R8 

1 Instance reception 
(external activity)              

2 Instance prior check    Easy 10% 350  100 100  120    
Instance prior check    Medium 30% 480  240 240  300    
Instance prior check    Complex 60% 1800 120 900 900  600   

3 Preliminary checked? 60% 10% 30%           
4 Requesting instance 

integrations    
N/A  30  30 60 60    

5 Making instance 
integrations (external 
activity)              

6 Sending notice of 
rejection    

N/A  60  60 120 120     
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Institution or to external parties (applicant, other Public 
Administration);  

• For each activity in charge of the O.U. process owners have been 
detected the processing times, expressed in minutes, and identified 
the resources involved specifying the actual commitment;  

• The flow separator logical blocks that direct incoming elements to 
one of the outbound paths have been traced when an YES/NO con-
dition occurs with a certain average percentage of occurrence. 

For some rather simple activities a single average value of the pro-
cessing time has been identified, for others different average times have 
been identified depending on the changeable level of complexity of the 
activity itself, exploiting a triangular probability distribution. 

The triangular distribution with support [a, b] and mode c has 
probability density: 

f (x)= {

2
b − a

x − a
c − a

, a ≤ x < c

2
b − a

, x = c

2
b − a

b − x
b − c

, c < x ≤ b 

N◦ of item/year= 10 item/year 

Development of the simulation AS IS model 

Since process reengineering identifies radical solutions, it is neces-
sary to validate these solutions before moving on to their final and 
complete implementation. A common mistake of process reengineering 
is to think that the new process will work exactly as it was designed. 

One of the main solutions to validate and possibly correct the rede-
sign solutions consists of the simulation tool that allows to study the 
behavior of the process through a model that operates in an artificial 
environment easily controllable and not in the real context. 

The software used for the dynamic representation of processes, 

resources and technologies was AnyLogic®, a multi-method simulation 
programming tool developed by the AnyLogic Company that capable of 
supporting the well-known process-oriented modeling approach (Pro-
cess Centric - Discrete Event Simulation). 

The extensive options made available by the Process Modeling Li-
brary have made it possible to build a model as accurate as possible. 

Specifically, some clarifications on the choices made during the 
modeling phase: 

• In correspondence with the "source" block, the origin of the simula-
tion model, an arrival rate of the items ("arrival rate") has been set by 
fixing the maximum number of arrivals generated by the block equal 
to 10 item / year;  

• The units of resources have been defined, whether or not used by the 
items in the crossing of the entire process by defining the time model.  

• For each individual O.U. it was therefore possible to identify a pool of 
resources made available according to a precise scheduling that takes 
into account the standard working hours, thus modeling the dyna-
mism of the resources themselves. Thanks to this versatile solution it 
was possible to specify, where necessary, the resources used part- 
time so that the relative workload could be calculated with a cor-
rect level of accuracy. National holidays, as well as annual leave 
days, have also been taken into account in order to achieve an 
appropriate degree of detail in the calculation of workloads for each 
resource;  

• In order to correctly attribute different processing times for each 
activity based on the levels of complexity identified, taking advan-
tage of a triangular probability distribution, the "custom distribution" 
block was introduced into the simulation model used when none of 
the probability distributions supported by the AnyLogic® software is 
able to adapt to the data.  

• For the purpose of modeling the processes of the Institution, the type 
of continuous distribution was selected according to the "frequency 
table" mode through which it was possible to attribute the times in 

Fig. 2. “SplitAndComb” block.  
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the first column of the table, expressed in minutes, and the corre-
sponding percentage weights in the second;  

• Thanks to the versatility that characterizes AnyLogic®, it has been 
possible to extend the "process modeling library" with Java code, 
customizing it through the "SplitAndComb" (Fig. 2) and "Decision" 
(Fig. 3) blocks [29, 30]. 

The "Decision" block was created in order to limit the maximum 
number of times in which an item, at an exclusive gateway (YES / NO), is 
directed to the path on a negative condition with potential creation of 
loops and consequent excessive processing times. The block is equipped 
with a counter function capable of recognizing the incoming item and 

setting the maximum number of times ("maxFalse") in which it can be 
directed to the path in negative condition. 

Finally, some fundamental assumptions established in the simulation 
phase:  

• The unit of time input to the model for each task and single resource 
involved was set in minutes;  

• In order to calculate the process times (time necessary to complete 
activities making up the model) external activities carried out by 
external subjects (applicant, other AdSP O.U., other Public Admin-
istration, etc.) have not been considered;  

• Consequently, waiting times were not simulated; 

Fig. 3. “Decision” block.  

Fig. 4. Resource saturation.  
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• Given the low number of items/year characterizing the process 
covered by this study, it was decided to analyze the simulation over a 
large number of years; in fact, launching the simulation with a 
duration of 1 year would result in a distribution of items that is not 
very real and extremely variable at each run. 

Simulation results of the AS IS model 

The results of the simulation were analyzed thanks to the tools that 
the AnyLogic® software makes available and that allowed to have an 
immediate evidence of the saturation of the individual resources 
involved in the process, of the overall workload of the O.U. process 
owner in reference to the simulated process, as well as of the average 
crossing time seen as the time necessary to carry out the activities in 
charge of the O.U. without considering the tasks in charge of external 
subjects and therefore the waiting times, as anticipated in the previous 
paragraph. 

The commitment of individual people on the process is shown in a 
box that shows the saturation percentages of each individual resource 
involved with respect to the annual working time (annual hours, 
calculated according to working hours and holidays as set within the 
"schedule" block associated with the "resource pool" block). 

The saturation percentage of the individual resource is also shown 
through a pie chart. 

In the AS IS state, the simulation model (with plausible input data) 
returns the results showed in Fig. 4. 

The workload of the O.U. process owner, associated with the process, 
is represented through a pie chart and is calculated as the weighted 
average given by the sum of the products of each saturation percentage 

for the respective weight between the sum of the weights (total number 
of resources involved in the process). The graph represents, therefore, 
the incidence of the single process on the total of the processes in charge 
of the O.U. 

The process is 22% of the total annual working time of the resources 
involved as shown in Fig. 5. 

The crossing time of the process, seen as the time necessary to 
complete the activities, is indicated in the histogram graph in which on 
the axis of the abscissa is represented the time expressed in minutes, on 
the axis of the ordinates is represented the occurrence percentage of the 
timings reported in abscissa in relation to the data used. The highest 
column corresponds to the most likely time to complete the tasks that 
make up the process. 

For each process, the crossing times of the items in the most signif-
icant sections were detected, in addition to the average total time, for 
which it was considered important to obtain a quantitative time mea-
surement in order to highlight any critical issues, thanks to the use of the 
"time measure start" and "time measure end" blocks, a pair of objects 
capable of measuring the crossing time of a single agent in passing from 
one element to another. Since the items can take different paths, Figs. 6 
and 7 shows the frequency distributions of the items at the two main 
exits. 

Design of the TO BE process 

The redesign and reengineering phase had the aim of formulating the 
new design of the processes by exploiting the opportunities for change. 
At least in the public sector, these are usually induced by the entry into 
force of new regulations, by new user needs and by new technologies 
and IT tools. 

In this phase, the preparation of change management takes on great 
importance, that is, the development of all the preconditions and in-
terventions necessary to move from redesign to the realization of the 
new process and the supporting IT system, and therefore to the actual 
implementation of organizational change. 

Simulation results of the TO BE model 

In Fig. 8 Bizagi map created according to the BPMN standard is 
compared with the simulation model built using the AnyLogic software. 

Thanks to the above mentioned SplitAndComb and Decision blocks, 
the resulting model looks extremely simplified, thus also facilitating the 
conduct of simulations for the collection of the results shown below. 

Fig. 10 represent the comparison of the model (Bizagi map vs. 
AnyLogic model) separated into three main phases: 

Fig. 5. Process time saturation.  

Fig. 6. Frequency distribution of the AS IS process times, case 1.  
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Fig. 7. Frequency distribution of the AS IS process times, case 2.  

Fig. 8. Overall comparison between BPMN (above) and simulation model (below).  

Fig. 9. Resource saturations of the TO BE process.  
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• 1st phase: from the submission of the application to its publication;  
• 2nd phase: from the comprehensive assessment of any competing 

requests to the final decision (positive or negative) of the 
Administration;  

• 3rd phase: finally, the issue of the concession title including the 
fulfillment of the obligations by the applicant. 

A more detailed comparison is available in the Fig. A1 section. 
Fig. 9 shows the re-engineered results of the TO BE process. 
The process is 16% of the total annual working time of the resources 

involved, see Fig. 10. 
Fig. 11 and 12. 
The comparison of the results obtained from the simulation of the 

models in the AS IS and TO BE state shows that there has been a clear 
improvement in terms of the percentage of saturation of the individual 
resources involved in the process and in terms of crossing times of the 
entire state concession release process. In Fig. 13 the improvements are 

Fig. 10. Annual working time of the resources involved.  

Fig. 11. Frequency distribution of the TO BE process times, case 1.  

Fig. 12. Frequency distribution of the TO BE process times, case 2.  
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expressed. 

Discussion and conclusion 

The achievement of the objectives of digital growth and moderni-
zation of the PA is a priority for the relaunch of the country system. The 
digital pillar of the current PNRR (National Recovery and Resilience 
Plan) aims at the rationalization and digitization of the Public Admin-
istration, as well as at the development of digital public services, dedi-
cated to citizens and businesses, touching on a series of fundamental and 
essential issues: infrastructures, interoperability, platforms, services, 
cybersecurity, etc. 

An effective PA must, in fact, be able to support citizens and busi-
nesses with increasingly performing and universally accessible services, 
thus making digital an essential prerequisite. The digitization of the 
technological infrastructures and services of the PA is a commitment 
that can no longer be postponed as the only solution capable of drasti-
cally shortening the "distances" between institutions and individuals and 
radically reducing the time taken to cross the bureaucracy. 

This is even more true considering the "forced" transition to social 
distancing imposed by the COVID-19 pandemic, which has accelerated 
the digitization of numerous spheres of economic and social life in the 
country, strongly affecting the usual working methods and highlighting, 
where present, gaps and slowdowns of numerous Public 
Administrations. 

It is worthy to note that the Piano Triennale 2020–22 per l’informatica 
nella Pubblica Amministrazione set in July 2020 by the Agenzia per l’Italia 
Digitale (AgID) has identified the promotion of ethical and inclusive 
sustainable development among the founding pillars alongside the 
digitization of the public administration that constitutes the engine of 
development for the whole country. This can be achieved by providing 
innovation and digitalization to people, communities, and territories, 
respecting environmental sustainability. 

In this view, the Western Ligurian Sea Port Authority has demon-
strated its foresight in terms of reorganization and rationalization of 
internal processes in a digital perspective. The project from which this 
study originates was born, in fact, in the year 2019 when the health 
emergency due to the advent of the COVID-19 was not possible to be 
forecast. 

The activities of Business Process Analysis and Business Process 

Reengineering, which have engaged the Institution in recent years and 
of which this study is testimony, have allowed to "play in advance" and 
to face with advantage and maturity the challenges that today the na-
tional legislation faces the Public Administrations. 

The considerable investment in the analysis, revision and process 
reengineering is now essential to face the creation of Sportello Unico 
Amministrativo (SUA), explicitly provided by the Legislative Decree 169/ 
2016, wich will be the only front-office to services provided by the AdSP 
MaLO to its stakeholders (citizens and enterprises). 

Actually, the SUA system will allow the provision of complete, 
transparent and effective digital services, focusing on the digitalization 
of administrative procedure in which citizens and enterprises can 
actively participate, always having immediate visibility of their prac-
tices’ state and availability of documents and deeds formed during the 
procedures. 

The method of digitization of administrative procedures cannot, be 
achieved only by grafting new tools, albeit fundamental, in the pre- 
existing procedures (e.g., electronic signature, certified e-mail (PEC), 
electronic storage, IT protocol, etc.) with the inevitable risk of main-
taining the traditional structure of the procedure unchanged and not 
taking full advantage of technological innovation. 

The administrative procedure requires rethinking and adaptations, 
having to deal with a sector such as technology, in which we reason with 
"agile" methodologies and characterized by a continuous implementa-
tion of processes. 

This is, in fact, the design effort that has characterized the mapping 
and reengineering of the processes; that is, to standardize as much as 
possible the phases constituting the administrative procedure, thus 
giving it a modular structure such as to be replicated and reused over 
time for the development of new procedures. 

Adopting such a methodology also means putting into practice the 
typical principles of Lean Management which together with Digital 
Transformation will constitute a winning combination for the con-
struction of the new digital face of the PA. 

In conclusion, it is necessary to observe how the activities of reen-
gineering and improvement of business processes of the AdSP MaLO 
Body have brought advantages not only from an organizational point of 
view but have also led to the adoption of a work culture for objectives 
based on a priority planning, capable of identifying in advance and 
foresight the needs and problems of an entity in full transformation. 

Fig. 13. Comparison of the AS IS/TO BE analysis.  
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It is therefore necessary to take charge of these needs and simplify 
the administrative machine while maintaining the principles of guar-
antee towards citizens and businesses, establishing procedures that can 
fully exploit the new technologies thus making administrative action 
more user friendly and lean, fitting with the new times to come. 
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