
An Empirical Investigation of the Effects of Economic Crisis on the 

Digital Transformation of Public Welfare - Some Unexpected 

Findings 

EURIPIDIS LOUKIS , Information and Communication Systems Engineering, University of the Aegean De- 

partment of Information and Communication Systems Engineering, Samos, Greece 

CHRYSO KAVALLARI , Information and Communication Systems Engineering, University of the Aegean 

Department of Information and Communication Systems Engineering, Samos, Greece 

Economic crises are occurring with increasing frequency and duration in modern economies. They negatively affect both 

private and public sector organizations, but sometimes they can have some positive effects as well. However, the effects of 

economic crises with respect to the digitalization and digital transformation activities and aspects of organizations have been 

empirically investigated to a very limited extent, and only for private sector organizations. This study contributes to filling 

this research gap by empirically investigating the effects of economic crises on the digital transformation activities of the 

public organizations that perform one of the most critical functions of the modern state: public welfare. For this purpose, we 

have constructed a research model, based on the “Resource-based View” of the firm, and a comprehensive conceptualization 

of government digital transformation, as theoretical foundations. Our study has been conducted in Greece, a country hit by a 

strong economic crisis between 2010 and 2018. It has been concluded that this economic crisis resulted in a serious decrease 

of the ICT-related investment and operating expenses of the examined public welfare organizations. However, at the same 

time the economic crisis has unexpectedly led to a significant increase of digital transformation developments in these critical 

organizations, and a significant advancement in significant aspects of their digital transformation. 

CCS Concepts: • Information systems; • Applied computing → E-government ; 

Additional Key Words and Phrases:: Digital transformation, economic crisis, welfare, social security, health, resource-based 

view, resources and capabilities 

ACM Reference Format: 

Euripidis Loukis and Chryso Kavallari. 2025. An Empirical Investigation of the Effects of Economic Crisis on the Digital 

Transformation of Public Welfare - Some Unexpected Findings. Digit. Gov. Res. Pract. 6, 3, Article 37 (August 2025), 25 pages. 

https://doi.org/10.1145/3719296 

A

v

e

f

T

©

A

h

uthors’ Contact Information: Euripidis Loukis (Corresponding author), Information and Communication Systems Engineering, Uni- 

ersity of the Aegean Department of Information and Communication Systems Engineering, Samos, North Aegean, Greece; e-mail: 

loukis@aegean.gr; Chryso Kavallari, Information and Communication Systems Engineering, University of the Aegean Department of In- 

ormation and Communication Systems Engineering, Samos, North Aegean, Greece; e-mail: kavallari@icsd.aegean.gr. 

his work is licensed under a Creative Commons Attribution 4.0 International License. 

2025 Copyright held by the owner/author(s). 

CM 2639-0175/2025/08-ART37 

ttps://doi.org/10.1145/3719296 

Digit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 

https://orcid.org/0000-0002-5932-4128
https://orcid.org/0009-0003-7197-8989
https://doi.org/10.1145/3719296
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1145/3719296


37:2 • E. Loukis and C. Kavallari 

1

E  

a  

c  

n  

n  

a  

d  

“  

C  

A  

s  

a  

g  

p  

a  

a  

[
 

“  

c  

r  

w  

s  

a  

S  

t  

t  

e  

p  

a
 

o  

t  

p  

a  

o  

t  

t
 

e  

1  

r  

e  

G

D

 Introduction 

conomic crises, defined as serious contractions of economic activity, are occurring with increasing frequency
nd duration in modern economies, with “economically normal periods” becoming shorter and economic
risis periods longer [ 1 –8 ]. However, economic crises have traditionally been a major problem of many
ational economies, though with lower frequency and shorter duration. In [ 1 ] are reported numerous eco-
omic crises that occurred in the last century, which have been initiated by various kinds of events, such
s banking crises, hostilities between countries or groups, epidemics (such as the COVID-19 pandemic),
roughts, large increases in the prices of important goods (e.g., oil, gas, food), and so forth, that led to
recessions,” meant as serious contractions of economic activity. In 2007, we had the severe Global Financial
risis [ 7 ], while recently we had another painful economic crisis caused by the COVID-19 pandemic [ 8 ].
ccording to the OECD report “Society at a Glance 2024—OECD Social Indicators” [ 9 ], the recent rapid

uccession of global crises, such as those caused by the COVID-19 pandemic, the Russian war against Ukraine,
nd so forth, have given rise to an increase in unemployment, poverty, and other social problems, and in
eneral spread a feeling of uncertainty and unpredictability, which have to be addressed by appropriate
ublic welfare policies and services. Economic crises, as explained in more detail in Section 2.2 , negatively
ffect both private and public sector organizations; however, sometimes they can have some positive effects
s well, as they put pressure on organizations to rationalize their processes and improve their efficiency
 1 –8 ]. 

Most of the research that has been conducted about various activities and aspects of organizations concerns
economically normal periods,” while there has been much less research, particularly empirical research, con-
erning economic crisis periods, despite their increasing frequency, duration, and negative consequences. A brief
eview of this modest empirical research is provided in Section 2.2 , which concludes that most of it is dealing
ith the effects of economic crises on financial activities and aspects of private sector firms, while limited re-

earch has been conducted about the effects of economic crises on their digitalization and digital transformation
ctivities and aspects, despite wide recognition of the critical importance of the latter for modern organizations.
o, it is necessary to conduct extensive empirical research about the effects of economic crises on various activi-
ies and aspects of both private and public sector organizations as well, with a strong emphasis on the effects on
heir digitalization and digital transformation activities and aspects. This research will generate useful relevant
vidence that will enable better and more effective management of various activities and aspects of private and
ublic sector organizations during future tough economic crisis periods, which are expected to be more frequent
nd longer than in the past. 

This article contributes toward filling the above-mentioned research gap. It empirically investigates the effects
f economic crisis on the digital transformation activities of public organizations; we focus on public organiza-
ions that perform one of the most critical functions of the modern state—public welfare—which includes the
rovision of various social security as well as health services. Public welfare is one of the most important and
t the same time most costly functions of the modern state [ 10 ]. During economic crisis periods, public welfare
rganizations face a huge challenge: on the one hand, they must provide more public welfare services (e.g., due
o the increase of unemployment and poverty), but on the other hand, they have fewer financial resources for
his; this puts great pressure on them to drastically improve their efficiency. 

Our study has been conducted in a highly appropriate national context: Greece, which has been hit by a strong
conomic crisis between 2010 and 2018, led to a 25% decrease of its GDP and a 26% level of unemployment [ 11 ,
2 ]; furthermore, Greece has lower “digital development” in comparison with the other EU countries, which is
eflected in its low position in the “Digital Economy and Society Index ” ( DESI ; https://digital-strategy.ec.
uropa.eu/el/policies/desi ), and this creates an unfavorable environment for the digital transformation of the
reek public sector in general. 
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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So, the research objectives of this study are 

(a) to develop an appropriate comprehensive research model for investigating the effects of economic crisis
on the digital transformation activities of public organizations; and 

(b) to use this research model to investigate the effects of the strong economic crisis that hit Greece between
2010 and 2018 on the digital transformation activities of its main public welfare organizations. 

Our article consists of five sections. The following Section 2 presents the background of our study, and then in
ection 3 its method and data are described. In Section 4 , the results are presented, and then discussed in Section 5 ,
hile in the final Section 6 the conclusions are summarized, and future research directions are proposed 

 Background 

.1 Public Welfare and Use of Information and Communications Technologies 

ublic welfare organizations have been traditionally characterized by (a) complex internal processes for examin-
ng the numerous applications submitted by quite large numbers of citizens for the provision of various welfare
ervices (e.g., pensions and many different kinds of benefits), and making relevant decisions about their accep-
ance or not, based on complex eligibility criteria defined strictly by laws; (b) extensive contacts and interactions
ith potential beneficiary citizens; and (c) management of huge amounts of financial resources. These are all

abor intensive, and at the same time require extensive processing of information, so they necessitate exten-
ive use of ICT, and this has led to a heavy reliance of public welfare organizations on ICT, resulting in a rapid
dvancement toward “digital welfare” [ 10 , 13 –18 ]. 

According to the OECD [ 10 ], the use of ICT is highly important for public welfare organizations in order
o achieve high levels of (a) efficiency and productivity (concerning mainly the complex internal “back-office”
dministrative processes for examining the numerous applications for many different kinds of benefits and pen-
ions, and finally making decisions); (b) policy effectiveness (through advanced exploitation of the vast data
esources of public welfare organizations, using business analytics techniques, in order to monitor the provision
f public welfare services and the financial resources spent for them, and also to design appropriate public welfare
olicies, services, and relevant eligibility criteria); and (c) good governance (through transparency and account-
bility). ICT is increasingly used both for the “production” of public welfare services, and for their “delivery”
hrough electronic channels (e.g., websites where potential beneficiaries can obtain information about existing
enefits, pensions, and so forth, and possibly apply for them using relevant e-services increasingly provided in
hese websites, reducing the high labor demands for this) [ 10 , 15 ]. 

The increasing use of ICT in public welfare organizations gradually significantly changes the nature of their
ork, as well as the roles and the content of the jobs of their numerous public servants who have direct contact

nd interaction with the citizens, called “street-level bureaucrats” [ 19 –22 ]. Their direct in-person contact with
he citizens is gradually reduced, and initially they mainly examine application forms submitted by them and en-
er this information through a computer screen into an information system (IS) ; this information is stored and
hen processed, providing some outputs that guide (or at least influence) to some extent the decision that has to
e made by the street-level bureaucrat concerning each application. These significantly reduce the degree of dis-
retion that the street-level bureaucrats have for making decisions and transform the form of bureaucracies: from
street-level bureaucracies” they become “screen-level bureaucracies” [ 19 , 21 ]. Gradually, the role of the IS in de-
ermining the decision for each application increases, and the applications are entered by the citizens through
he Internet using relevant e-services increasingly provided in the websites of public welfare organizations, and
hese further reduce the role of the “street-level” bureaucracy (they are dealing only with nonroutine cases, or
ith cases that have been initially handled by the computer, but the applicant citizen submits a complaint or
otice of objection to the decision); this further transforms these bureaucracies to “system-level bureaucracies.”
Digit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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Furthermore, ICT enables important breakthrough innovations in public welfare, such as the “proactive” public
elfare services’ delivery [ 14 , 17 ]; it is defined as the automated activation of a public welfare service (i.e.,

utomatic provision of it to all citizens who are entitled to it), such as a benefit, without the need for an application
f the beneficiaries, or an action of a public servant, based on data possessed by one or more government agencies,
hich indicate that relevant eligibility criteria for the delivery of the service are fulfilled. 
In particular, healthcare service provider organizations (e.g., hospitals) make extensive use of ICT, aiming on

he one hand, at cost reduction and efficiency, and on the other hand, at quality improvement of the healthcare
ervices they provide [ 23 –25 ]; for these purposes they use various different kinds of ISs, such as electronic health
ecords IS, clinical IS, laboratories IS, administrative IS, and telehealth (or telemedicine) IS. Also, since a govern-
ent is not only a “producer” of welfare services, but also a major “purchaser” of welfare services from private

ector actors, such as private doctors, medical examination (diagnostic) centers, pharmacies, clinics, and so forth,
hich are provided to the citizens, e-prescription ISs are increasingly developed and used in many countries in
rder to support the electronic transmission of medical information among public welfare organizations and all
hese private actors [ 26 , 27 ]. 

.2 Effects of Economic Crises on Organizations 

ccording to relevant economic literature [ 1 –7 ], economic crises result in significant contractions of economic
ctivity, referred to as “recessions,” and have quite negative effects on organizations, both private and public
ector: they decrease their financial resources and this leads to a decrease of their investment activities and
xpenses, as well as their operational activities and expenses; the latter include personnel salaries’ reduction or
ven dismissals (leading to an increase of unemployment, poverty, and social exclusion), as well as a reduction
n the procurement of equipment and materials (leading to propagation of the crisis to the suppliers of them).
owever, the above relevant economic literature mentions that crises can also have some positive effects on
rganizations, as they put pressure on them to make significant improvements in and rationalizations of their
rocesses and work practices, which reduce costs and increase efficiencies, as well as to more effectively and
etter utilize their resources (personnel, equipment, etc.). 
As mentioned in the Introduction, some empirical research has been conducted about the effects of economic

rises on various activities and aspects of organizations. However, most of this empirical research is dealing with
he private sector and has a financial perspective: it investigates the effects of the 2008 global economic crisis
n the financial activities and aspects of private sector firms, such as their investment and its finance, in various
ountries [ 28 –33 ]. In particular, [ 28 ] investigates the impact of the above crisis on the corporate investment of
SA firms, as well as its dependence on a firm’s cash reserve and short-term debt. A study presented in [ 29 ]
xamines how the shocks to the supply of credit during this crisis affected the financing and investment policies
f UK private companies. In [ 30 ], the effects of the crisis on the access to capital and the investment expenditures
re examined in USA firms, as well as the impact of the former on the latter: the impact of the reduction of
anking lending capabilities on firms’ investments. Similarly, [ 32 ] examines the impact of the same crisis on
SA firms’ financing and investment activities, and the role of corporate governance in alleviating the negative
onsequences of the crisis. An interesting study of the corporate investment in China during this crisis, as well as
ts dependence on the demand decrease, the financial constraints, and the uncertainty concerning a firm’s stock
eturns, is presented in [ 31 , 33 ], and focuses on the Dutch small and medium-sized enterprises (SMEs) and
tudies their investment behavior during the crisis, as well as its dependence on internal and external finance. 

However, limited empirical research has been conducted about the effects of economic crises on the digi-
alization and digital transformation activities and aspects of organizations. There is only one study [ 34 ] that
nvestigates empirically the effects of the economic crisis that hit Greece between 2010 and 2018 on its five major
system-relevant” banks. 

It must be mentioned that only for the COVID-19 crisis has there been some empirical research concerning its
ffects on the digitalization and digital transformation of organizations (e.g., [ 35 –39 ]). However, the COVID-19
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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risis was not a typical recessionary crisis: on the one hand, it caused a recession, as it led to the reduction of
ctivities of numerous organizations, and also the shutdown of many others (which reduced the available finan-
ial resources for digitalization and digital transformation, so it had a negative impact on these activities); but
n the other hand, it necessitated an increased use of digital technologies for the operations and transactions of
rganizations during the COVID-19 period, in order to reduce face-to-face contacts and therefore the spread of
he virus (which has strongly increased pressure for digitalization and digital transformation and had a positive
mpact on these activities). For this reason, the findings of this research concerning the impact of the COVID-19
andemic on the digitalization and digital transformation of organizations do not hold for the “typical” reces-
ionary economic crises, which are appearing with increasing frequency, duration, and consequences. 

Therefore, much more empirical research must be conducted on the effects of the “typical” recessionary eco-
omic crises on various activities and aspects of both private and public sector organizations as well; especially
n the latter as they have been under-researched from this perspective, placing a strong emphasis on the effects
n their digitalization and digital transformation activities and aspects. This study contributes toward filling the
bove important research gap, by empirically investigating the effects of an economic crisis on the digital trans-
ormation activities of the public organizations that perform one of the most critical functions of the modern
tate: public welfare. 

.3 Government Digital Transformation 

igital transformation is the advanced use of ICT in an organization for “triggering significant changes to its
roperties” [ 40 ]; so, it goes beyond the simple digitalization of an organization, moving toward the ICT-based
ubstantial change—transformation of fundamental elements and aspects of it. Initially, the digital transformation
oncept was adopted in the private sector, with many firms launching digital transformation projects; gradually,
he digital transformation of private sector firms became a major trend in the world economy, crucial for the
ompetitiveness and even the survival of firms, so it has attracted significant research attention; comprehensive
eviews of this research are provided in [ 40 –43 ]. This private sector trend has encouraged and motivated the
ublic sector to start moving in this direction; however, adapting this digital transformation concept to its own
bjectives, challenges, and specificities; so, some interesting research has been conducted about these first gov-
rnment digital transformation initiatives [ 44 –50 ], which, however, is still much less than the research that has
een conducted on private sector digital transformation. 
In [ 44 ], a conceptualization of government digital transformation has been developed, based on a series of

nterviews with experts; it includes the main reasons for government digital transformation, the main dimen-
ions of it, the steps/processes it follows, and its results (outputs, outcomes, and impact). Quite interesting and
seful for future research in this area are the main dimensions of government digital transformation it has iden-
ified, which include ICT-based transformations of (a) internal processes of government organizations, (b) public
ervices provided by them to the citizens, as well as (c) products, (d) relationships with citizens and with other
overnment organizations, (e) technology, and (f) business models. 

Some interesting studies have been conducted concerning the challenges and difficulties of the implementa-
ion of government digital transformation. In [ 45 ], the implementation of government digital transformation in
he administrative divisions of the Zhejiang Province in China is empirically investigated. How digital transfor-
ation is implemented in a hierarchical bureaucracy context and how the required flexibility can be created to

nable its progression is examined. A study that aims to provide a better understanding of the factors that cause
omplexity in government digital transformation projects through an in-depth case study is described in [ 46 ]. It
nalyzes the main complexity elements concerning the dimensions of organization, technology, and innovation,
s well as the interplay between them. The problem of a lack of the required knowledge for implementing digital
ransformation in local government is analyzed in [ 47 ]. Based on interviews with the chief information officers
f 11 Canadian local government organizations, the knowledge that local government managers require in or-
er to implement and lead digital transformation is determined, and then a theoretical model concerning the
Digit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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cquisition of this knowledge through public-private partnerships is developed. The driving and the impeding
actors of government digital transformation are investigated in [ 48 ] using a quantitative approach. Data are
ollected through a survey from 491 Italian government organizations (mainly large municipalities), which are
sed in order to estimate a structural equation model that reveals the main driving and impending factors of
overnment digital transformation. A case study of the perceptions of the employees of a department within the
ederal Government of Lower Austria concerning the implementation, the benefits, and the barriers of different
hases of digital transformation is presented in [ 49 ]; the results indicate that the main emphasis of the digital
ransformation initiatives should not focus on the continuous development and introduction of new digital tools,
ut on fostering cultural change among the personnel; and the development of new work practices of them [ 50 ]
ocuses on the digital transformation of tax administration and compliance; it conducts a systematic literature
eview on e-invoicing and prefilled returns, which reveals the important benefits they generate both for firms,
nd especially for developing ones, and also for tax administration authorities. 

Also, there are two studies concerning digital transformation in the COVID-19 crisis period [ 38 , 39 ]. In [ 38 ],
he influence on the success of the digital transformation initiatives undertaken by three countries (Austria, Den-
ark, and Republic of Korea) during the COVID-19 crisis period of the approaches they adopted to governance

nd multistakeholder cooperation is investigated. The effects of the COVID-19 pandemic on several important
imensions of government digital transformation are investigated in [ 39 ], for the cases of 10 Austrian federal
overnment organizations. However, such investigations have not been conducted for recessionary economic
rises, which appear much more frequently in the modern economy. This article contributes to filling this re-
earch gap. 

.4 Resource-based View of the Firm 

he “Resource-based view” (RBV) of the firm [ 51 –55 ] is a foundational and widely recognized theory in
anagement science, which has been extensively used in both research and practice. This theory posits that
 firm’s performance is determined by its “resources”—including various kinds of assets, such as equipment,
uildings, and personnel—and its “capabilities,” which are the firm’s abilities for managing and utilizing these
esources in order to carry out its core activities efficiently and effectively. While originally developed for the
rivate sector, the RBV theory has also been subsequently used for public sector organizations as well [ 56 –58 ]. 
The RBV theory applies not only to the organization as a whole, but also to each of its individual activities,

ncluding the ICT-related activities. Extensive research that has been conducted on the ICT-related activities of
rganizations [ 59 –68 ] has shown that their output (development of IS for supporting/transforming their activi-
ies) depends on 

(a) their ICT-related resources: they encompass ICT hardware, ICT software, ICT personnel, as well as exter-
nal ICT services; and also 

(b) their ICT-related capabilities: according to relevant literature [ 59 –68 ], they include the abilities to develop
ICT plans; manage ICT projects; procure ICT equipment and services; manage ICT contracts; develop,
modify, and integrate software; conduct ICT/IS operations; support ICT/IS users; and foster both internal
and external ICT partnerships. 

Therefore, in order to conduct a comprehensive analysis of the effects of an economic crisis on the digital
ransformation of an organization it is necessary to examine the effects (i) on the availability of ICT-related re-
ources (acquired through both ICT-related investments in hardware, software, and so forth, and also through
CT-related operating expenses); (b) on its ICT-related capabilities; and finally (c) on its ICT-related output (de-
elopments of IS for the digital transformation of the organization). These form the basis of our research model
escribed in the following section. 
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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 Method and Data 

.1 Research Model 

n order to develop a comprehensive research model for investigating the effects of an economic crisis on the
igital transformation activities of public organizations (i.e., development of ISs that change and transform fun-
amental elements and aspects of them), we have considered the conclusions of relevant economic research
 1 –7 ], which have been discussed in Section 2.1 , and which indicate that economic crises 

(i) have negative effects on organizations by reducing their financial resources, thereby leading to a decrease
in both investment and operational activities and expenses, but 

(ii) can also have some positive effects as well, by compelling organizations to make significant improvements
and rationalizations of their processes, leading to cost reductions and higher efficiencies, and make better
utilization and exploitation of resources, thereby increasing relevant capabilities. 

So, given that economic crises influence both organizational resources (according to the above point (i)) and
apabilities (according to the above point (ii)) of organizations, the RBV outlined in Section 2.4 provides an
ppropriate theoretical foundation for a comprehensive investigation of the effects of economic crises on orga-
izations. This approach allows us to identify both the negative impacts (concerning the reduction of resources)
nd the potential positive ones (concerning the improvement of capabilities as well as resources utilization). 

Consequently, our research model, illustrated in Figure 1 , comprises four components that correspond to the
hree core elements of the RBV: they involve analysis of the effects of economic crises on ICT-related resources,
ith a distinction between ICT-related investment and ICT-related operational expenses, as well as on ICT-

elated capabilities, and finally on digital transformation. For each component, we have defined a general metric
s well as a set of more specific metrics to guide our investigation. 

(a) The first component includes five metrics, which concern the effects of the economic crisis on ICT-related
investment in general, as well as on each of the main kinds of ICT-related investment: in ICT hardware,
in ICT software, and in training of ICT personnel as well as of ICT users. 

(b) The second component includes six metrics, which concern the effects of the economic crisis on ICT-
related operating expenses in general, as well as on the main kinds of ICT-related operating expenses: for
ICT personnel payroll, for new ICT personnel, for ICT consulting services, for ICT outsourcing, and for
cloud services. 

(c) The third component includes nine metrics, which concern the effects of the economic crisis on the im-
provement and rationalization of the ICT-related processes and practices in general, and therefore on the
improvement of ICT-related capabilities in general, as well as on the main particular ICT-related pro-
cesses/practices, and therefore on the improvement of the corresponding more specific ICT-related ca-
pabilities (as they are defined in relevant literature [ 59 –68 ]): for the development of ICT plans; for the
implementation and management of ICT projects; for the procurement of ICT hardware, software, and
services; for the internal development, modification, and integration of software; for the operation and
support of IS; for the support of the ICT users; for the cooperation of the ICT unit with the business units
that use ICT (ICT internal partnership) and for the cooperation of the ICT unit with the external suppliers
of ICT hardware, software, and services (ICT external partnership). 

(d) The fourth component includes eight metrics, which concern the effects of the economic crisis on the
output of the digital transformation activities in general (i.e., developments of ISs that change substan-
tially and transform fundamental elements and aspects of the organization), as well as with respect to the
main dimensions of government digital transformation, which are defined in the conceptualization of gov-
ernment digital transformation proposed in [ 44 ]: digital transformation of processes, services, products,
Digit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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Fig. 1. Research model. 
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relationships with citizens, relationships with other government organizations, technology, and business
models. 

Summarizing, our research model for investigating the effects of economic crisis on the digital transforma-
ion activities of public organizations combines the RBV applied to ICT-related activities, elaborating the ICT-
elated resources component of it by distinguishing between ICT-related investments and ICT-related operating
xpenses, with a comprehensive conceptualization of government digital transformation developed in digital
overnment research [ 44 ]. 

.2 The Landscape of the Greek Public Welfare 

e have focused on the two main areas of public welfare in Greece: social security and healthcare provision.
o, initially we examined the landscape of each of them, to better understand the context of our study, and to
etermine the specific public organizations from which we will collect data based on the above research model
hat has been described in the previous Section 3.1 . 
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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3.2.1 Social Security. The landscape of the Greek social security has been traditionally complex and prob-
ematic [ 69 , 70 ]. There have been numerous social security organizations, offering varying amounts of benefits
nd pensions, with small sizes that did not allow them to achieve “economies” of scale; they were inefficient and
ad high deficits (as their expenses exceeded their incomes), which were financed by government, resulting in
 significant increase of public debt. With respect to ICT, they had small ICT units, with small numbers of ICT
ersonnel. 
So, it became imperative and a central policy during the crisis to drastically reduce social security expenses by

nifying and rationalizing the criteria for the provision of various benefits and pensions, adjusting their financial
cale, and reducing administrative costs. For these purposes in the beginning of 2017 these numerous social
ecurity organizations were merged into the “Single Social Security Entity” (EFKA; https://w w w.efka.gov.gr ). 

Another specificity of the Greek social security is that the responsibility for its digitalization is divided between

—the “Social Security e-Government Organization (IDIKA; https://w w w.idika.gr ), which is a large historic
government organization (with 220 employees; mainly highly specialized ICT personnel) responsible for
the design, development, operation, and maintenance of ISs for the public social security organizations,
and also hospitals as well, with highly skilled ICT personnel and long experience in this area. The IDIKA
has historically played a significant role in the digitalization of social security organizations, since, as
mentioned above, most of them had quite limited ICT personnel and relevant knowledge; only the largest
of the social security organizations, the Social Security Agency (IKA), developed their own IS through
outsourcing to a leading Greek ICT company; and 

—the ICT units of multiple social security organizations, and after their merging in the beginning of 2017,
the ICT unit of the EFKA (which included mainly the personnel of the ICT units of the merged social
security organizations). 

3.2.2 Healthcare Provision. The landscape of the Greek public healthcare provision has also been tradition-
lly complex and problematic [ 71 –74 ]. Public healthcare in Greece is characterized by high fragmentation, with
ealth services provided by a large number of public hospitals and primary health centers (131 and 220, re-
pectively, in the beginning of the economic crisis) all over the country; they are supervised by the Ministry of
ealth, which holds the central responsibility for the provision of healthcare services in Greece. Furthermore,
ealth services are provided to the citizens by many private sector actors as well, such as doctors, diagnostic
enters, pharmacies, clinics, and so forth, which are contracted by the Ministry of Health. The public healthcare
ervices provided by public hospitals and primary health centers are characterized by high and continuously
ncreasing costs, and at the same time low quality, and are funded by the social security organizations; how-
ver, public hospitals have high levels of deficits, which are financed by the government, leading to a significant
ncrease of public debt. 

So, since the onset of the economic crisis, it became imperative and a central policy to drastically reduce the
xpenses for public healthcare services, and at the same time to improve their quality. For this purpose, it was
ecided to 

(a) merge the healthcare service provision departments of all social security organizations into the “National
Organization for Healthcare Services Provision” (EOPYY; https:// https://w w w.eopy y.gov.gr/ ); 

(b) implement strict central monitoring by the Ministry of Health of the key financial and operational aspects
(revenue, expenses, procurements, numbers of patients, health services provided, etc.) of public hospitals
and primary health centers; and 

(c) consolidate the procurement of medicines and medical supplies of the hospitals, through the establish-
ment of the “Health Procurement Committee” (EPY), to conduct fewer procurement tenders, but for larger
quantities each, to achieve lower unit prices. 
Digit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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The same specificity mentioned above concerning the digitalization responsibilities of the Greek social secu-
ity holds for the Greek public healthcare provision as well: they are divided among the following three actors: 

– The “Social Security e-Government Organization” (IDIKA). 
– The ICT unit of the Ministry of Health. 
– The ICT units of the public hospitals. 

.3 Data Collection and Processing 

ased on the above examination of the landscapes of the Greek social security and healthcare provision, we
ecided to collect data from the three main actors of their digitalization: the IDIKA, the ICT unit of the EFKA, and
he ICT unit of the Ministry of Health. For collecting data from them about the components and individual metrics
f our research model described in Section 3.1 , we adopted a “mixed methods approach” [ 75 ]: a combination of
ualitative and quantitative techniques. The qualitative techniques offer the advantage of enabling a more in-
epth examination of the phenomenon we investigate, and lead to the generation of deeper knowledge about it,
ot limited to a predefined number of variables (as in the quantitative techniques), enabling a better and richer
nderstanding of “why” and “how” things happened; however, the quantitative techniques offer the advantage
f enabling a summarization of a large quantity of evidence into a few numbers (e.g., averages), which is useful
or drawing conclusions [ 75 ]. So, a combination of qualitative and quantitative techniques allows us to benefit
rom the advantages and capabilities of both. 

In particular, we conducted one focus group in the IDIKA, in which the president participated, as well as three
ighly experienced directors, who had good knowledge of the IS development activities over the crisis period
010–2018; a second focus group was conducted in the EFKA, in which the ICT director participated, as well
s four experienced former ICT directors of social security organizations (that were merged into EFKA); finally
 third focus group was conducted in the Ministry of Health, in which the ICT director participated, and three
xperienced staff members of the ICT unit. 

In each of the three focus groups, participants first collaborated to complete a questionnaire, which included
ne question for each of the general and the specific metrics of the four components of our research model
through discussion, each focus group reached a consensus response for each question), which can be found in the
ppendix. We can see that it includes a first section with the four general questions of the above four components,
nd then one section for each component with its more specific questions. After completing each of these five
ections of the questionnaire, there was an in-depth qualitative discussion, in which the participants justified
heir responses to its questions and provided further explanations and clarifications on them. The responses of
he three focus groups were used to construct the tables presented in Section 4 . The qualitative discussions were
ecorded, transcribed, and coded, using an open coding approach [ 75 ], to extract the main points, which are also
utlined in the following section. The process we followed in each focus group is shown in Figure 2 . 
The participants in these three focus groups are the “key informants” for our purposes, as they have a complete

nd deep knowledge about the effects of the crisis on the above four components of our research model (i.e.,
ffects on ICT-related investments, ICT-related operating expenses, ICT-related processes/capabilities, and on
he digital transformation outcome performance). 

 Results 

.1 General/ Οverall Effects 

n Table 1 , we can see the responses of the three focus groups (IDIKA, EFKA, and Ministry of Health) to the four
eneral questions, which concern the general/overall effect of the economic crisis on the ICT-related investments,
he ICT-related operating expenses, the improvement and rationalization of the ICT-related processes, and the
igital transformation activities and developments. 
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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Fig. 2. Process followed in each focus group. 

Table 1. General/Overall Effects of the Economic Crisis 

IDIKA EFKA Ministry of Health 

On ICT-related investments 7 6 in 2010–2016 
3 in 2017–2018 

6 

On ICT-related operating expenses 7 6 3 
On the improvement/rationalization 

of ICT-related processes 
3 4 3 

On the digital transformation 

activities and developments 
1 6 in 2010–2016 

3 in 2017–2018 
1 

The first, second, and fourth questions are answered using a 7-point Likert scale (1 = large increase, 2 = moderate 

increase, 3 = small increase, 4 = no effect, 5 = small decrease, 6 = moderate decrease, 7 = large decrease); the 

third question is answered using a 5-point Likert scale (1 = not at all, 2 = to a small extent, 3 = to a moderate 

extent, 4 = to a large extent, 5 = to a very large extent). 

 

p  

d  

b  

w  

d  

p  

t  

d  
4.1.1 General/Overall Effects on ICT-related Investment. In the above Table 1 , we can see that during the crisis
eriod 2010–2018 there has been a large decrease of ICT-related investments in IDIKA, and also a moderate
ecrease of them in the individual social security organizations in the period 2010–2016 before their merging,
ut a small increase after their merging in the period 2017–2018; furthermore, in the Ministry of Health there
as a moderate decrease of ICT-related investments during the crisis period. In all three qualitative focus-group
iscussions it was mentioned that the main reason for this was the strict austerity programs that had been
ut into effect for overcoming the crisis, which included a reduction of funding from the central government
hat negatively affected all kinds of investment, including the ICT-related ones. In the qualitative focus-group
iscussions in IDIKA and EFKA it was mentioned that in most social security organizations there has been a
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arge decrease of ICT investment in this period, and only in the IKA, which was the biggest social security
rganization, was there stability in the ICT investments, in order to continue the development of its integrated
S that had started several years before the beginning of the crisis. However, after their merging into the EFKA
n the 2017–2018 period, it was necessary to make a small increase of ICT-related investment of the EFKA, in
rder to 

(a) address the challenges brought by the merger; these included integrating the digital registers of insured
citizens from various social security organizations, which faced issues like inconsistent data quality, struc-
ture, and coding; and 

(b) provide enhanced digital support that was needed to tackle long-standing problems in Greek social secu-
rity, such as improving the collection of insurance contributions and controlling high expenses—both of
which had historically contributed to significant deficits and were major factors in the crisis. 

A more elaborate picture concerning the effects of the crisis on different kinds of ICT-related investment is
rovided in Section 4.2 . 

4.1.2 General/Overall Effects on ICT-related Operating Expenses. As we can see in Table 1 , during the crisis
eriod 2010–2018 we had a large decrease of ICT-related operating expenses in the IDIKA, a moderate decrease
f them in the social security organizations, and later in the EFKA, but a small increase of them in the Ministry
f Health. In all three qualitative focus-group discussions it was reported that the above-mentioned reduction of
entral government funding led to a decrease of ICT-related operating expenses for ICT personnel, as retiring
mployees were not replaced, and contracts for temporary ICT staff were terminated. However, in the qualitative
ocus-group discussions we conducted in the Ministry of Health, it was pointed out that besides this reduction
f expenses for ICT personnel, they also had to increase expenses for ICT-related consulting services that had to
e provided to them by highly experienced consulting firms, which were needed for the rapid development of
ome new highly complex ISs that were absolutely necessary during the crisis period (they are described later in
his section); so, the overall effect of the crisis on the ICT-related operating expenses in the Ministry of Health
as a small increase of them. A more elaborate picture concerning the effects of the crisis on different kinds of

CT-related operating expenses is provided in Section 4.3 . 

4.1.3 General/Overall Effects on ICT-related Processes/Practices. However, in Table 1 we can see that the crisis
as led to a large improvement and rationalization of the ICT-related processes, practices, and in general corre-
ponding capabilities of the individual social security organizations and later of the EFKA, which, as mentioned
n the qualitative focus-group discussion we had in the EFKA, before the crisis had small and immature ICT
nits that lacked efficient ICT-related processes and practices, so there was a significant need as well as mar-
in for improvement. Furthermore, from this table we can see that the crisis led to a moderate improvement and
ationalization of the ICT-related processes and corresponding capabilities of the IDIKA; in the qualitative focus-
roup discussion in IDIKA, it was mentioned that this improvement is quite important, since IDIKA is a large,
xperienced, and mature ICT organization, which already had efficient ICT-related processes and practices in
lace before the crisis. Also, from the same table we can see that in the Ministry of Health the crisis led to a mod-
rate improvement and rationalization of the ICT-related processes and corresponding capabilities, especially
oncerning the management of ICT projects; in the qualitative focus-group discussion we had in this Ministry, it
as pointed out that these improvements and rationalizations of their ICT-related processes/practices and cor-

esponding capabilities were quite important for the successful implementation of some new highly demanding
CT projects, in which were developed highly complex ISs (much more complex than the IS they had developed in
he past) that were absolutely necessary during the crisis period for supporting core policies for overcoming the
risis. A more elaborate picture concerning the effects of the crisis on each of the ICT-related processes/practices
e examined is provided in Section 4.4 . 
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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4.1.4 General/Overall Effects on Digital Transformation Activities (Developments). Furthermore, in the last line
f Table 1 , we can see that unexpectedly during the crisis period there has been a large increase of digital trans-
ormation activities and developments of the HDIKA, which significantly transformed the Greek social security
nd public healthcare provision; in the individual social security organizations there was overall a moderate
ecrease of digital transformation activities and developments until their merging into EFKA (during the 2010–
016 period), followed by a small increase after their merging (for the reasons discussed above). In the Ministry
f Health there has been also a large increase of digital transformation activities and developments during the
risis period. 

In the qualitative focus-group discussion we conducted in IDIKA, they emphasized that during the crisis pe-
iod, despite a large decrease in available financial resources for ICT-related investments and operating costs,
nd also in ICT personnel and ICT-related training, there was an “explosion” of developments of new highly im-
ortant large and complex ISs for social security and healthcare, which substantially transformed the operation
f these critical state functions (one of the participants said that “In this crisis period were developed some of
he largest, most complex, and also most important and transformative ISs ever developed in the areas of public
ocial security and healthcare provision.”). The most important of them were mentioned. 

—The “e-prescription” Internet-based IS, which enables the cooperation and seamless flow of data between
all the actors involved in public healthcare services provision, such as doctors, pharmacies, medical ex-
amination centers/laboratories, hospitals, and social security organizations, and dramatically increases the
efficiencies of all these actors; it also provides large amounts of data concerning the provision of these
public welfare services, which can be used for the monitoring, analysis, and control of the huge financial
resources spent for them, and also for relevant decision and policy making support purposes, e.g., by en-
abling the assessment of the impact of possible changes/rationalizations under consideration in relevant
policies and regulations (by running various “what-if scenarios” based on these data). 

—A number of new Internet-based ISs that were developed, which enable citizens to submit applications
digitally through the Internet for the new benefits that were introduced for supporting citizens who had
been severely hit by the crisis, and also for the preexisting benefits as well; and also, several new internal
ISs that were developed for the automated processing of these applications, based on complex eligibility
criteria defined by relevant legislation. 

—The substantial enhancement of the ICT infrastructures of all hospitals, so that it finally includes an “Enter-
prise Resource Planning (ERP) ” component (that supports their administrative and financial functions),
a “Laboratory Information System ” (LIS) component, as well as an “Electronic Health Records” compo-
nent; furthermore, compliance of the hospitals’ ICT infrastructures with relevant international standards
was also developed, which enabled interoperability among them and with the Ministry of Health (enabling
the seamless exchange of data). This was a huge ICT project and IDIKA was responsible for the manage-
ment of it. —Also, IDIKA played a key role in the merging of the digital registers of insured citizens of the
numerous social security organizations. 

The participants in the IDIKA focus-group discussion identified some key factors that contributed to IDIKA’s
xceptionally high performance in developing large new highly complex as well as highly important ISs during
he crisis period, despite the drastic reduction of resources they experienced: 

(a) The high levels of government spending on social security and healthcare were major contributors to
Greece’s high levels of fiscal deficits and public debts, which were among the main factors that caused
the economic crisis. As a result, there were significant policies and strong pressures to drastically reduce
expenses in social security and healthcare; this included cutting administrative costs, as well as reducing
spending for social security benefits, pensions, and healthcare services by rationalizing the criteria for
their provision and adjusting their financial scale. These necessitated and exerted strong pressure for the
Digit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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development of large, complex, and highly transformative ISs that automate/support relevant complex
administrative processes, and also provide high-quality data for monitoring the financial resources spent
for social security and healthcare provision, and also for supporting relevant decision and policy making,
e.g., by enabling the assessment of the impact of possible changes/rationalizations under consideration in
relevant policies’ and regulations’ (through “what-if scenarios” based on these data). 

(b) Although IDIKA was a large and experienced ICT organization, with mature and efficient ICT-related
processes, work practices, and capabilities, during the crisis they made further improvements of them, to
meet the above-mentioned demands for developing large, new, and highly complex ISs with significantly
reduced resources. 

(c) They also made better utilization of existing highly knowledgeable and experienced ICT personnel, who
were previously underutilized (as they were assigned less development tasks, of lower complexity, that
did not fully leverage their true development and programming abilities). 

(d) Furthermore, they made better utilization of the existing ICT equipment, which was already obsolete
before the beginning of the crisis, and it was not possible to replace or upgrade it due to the above-
mentioned large decrease of financial resources for this during the economic crisis. 

In the qualitative focus-group discussion we conducted in the Ministry of Health, it was similarly stated that
uring the crisis period, despite the large decrease of ICT-related investment, ICT personnel, and ICT-related
raining, there has been a substantial advancement of the digital transformation of the public healthcare pro-
ision; in particular, there were unprecedented developments of new highly important, large, and complex ISs
or the Ministry of Health, hospitals, and primary health centers, which substantially transformed important
spects of their operation. The most important of them were highlighted: the above-mentioned “e-prescription”
nternet-based IS, as well as the substantial enhancements of the ICT infrastructures of all hospitals, as well as
he following: 

—The “esy.net” Internet-based IS, which allows all the hospitals and primary health centers to submit through
the Internet to the Ministry of Health monthly key financial and operational information (e.g., revenue,
expenses, procurements, numbers of patients, health services provided); the submission of these data is
mandatory for all hospitals and primary health centers, and are quite useful, as they enable the Ministry
of Health to closely monitor the key financial and operational aspects of them, identify overspending and
underperformance (so that appropriate measures can be taken), make comparisons among them (and fos-
tering a form of “competition” among them), and also calculate objective measures of performance of their
management teams. Also, these data are valuable for decision and policy making support, as they allow
the assessment of the impacts of various decisions and policies by running relevant “what-if” scenarios.
Subsequently, the esy.net was interconnected/integrated with the ERP systems of the hospitals, so that the
above key financial and operational information is automatically retrieved from them, instead of being
manually entered. 

—The “Business Intelligence (BI) –Health” system, which enables both basic processing of the financial
and operational information collected through the esy.net (e.g., calculation of various aggregations and
key indicators, data warehousing, creation of charts) as well as more advanced processing of them (e.g.,
data mining, association analysis). It enables an even better monitoring of the key financial and operational
aspects of the hospitals and primary health centers, as well as better decision and policy making support. 

—The ICT infrastructure of the EOPYY (the new organization that was established through the merging of
the healthcare service provision departments of all social security organizations; see Section 3.2.2 ), as well
as of the “Health Procurement Committee” (responsible for the centralized consolidated procurement of
medicines and medical supplies of the hospitals; see Section 3.2.2 ). 

—The “Center of Health Data,” which was developed by the government organization “National Infrastruc-
tures for Research and Technology” (EDYTE), and provides to all hospitals some valuable cloud services
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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Table 2. Effects of the Economic Crisis on the Main Kinds of ICT Investment 

IDIKA EFKA Ministry of Health 

In ICT hardware 5 5 4 
In ICT software 4 5 4 
In training of ICT personnel 5 5 in 2010–2016 

2 in 2017–2018 
5 

In training of ICT users 4 4 in 2010–2016 
2 in 2017–2018 

5 

All four questions are answered using a 5-point Likert scale (1 = increase, 2 = small increase, 3 

= no effect, 4 = small decrease, 5 = decrease). 
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concerning the storage and processing of big data generated by modern imaging systems (e.g., medical im-
ages and high-resolution videos), as well as the digital support of important clinical and research activities.

—The telemedicine services that were developed initially for small Aegean islands. 

The participants in the focus-group discussion we conducted in the Ministry of Health also identified some
ey factors that contributed to this exceptionally high performance in developing during the crisis period these
arge, new, highly complex and highly important ISs (most of them were similar with the ones mentioned by
DIKA): 

(i) The high levels of government spending for healthcare services were a major contributor to the high fis-
cal deficits and public debts that caused the economic crisis, so they had to be reduced drastically. This
necessitated substantial efficiency improvements of the public healthcare service providers (hospitals and
primary health centers), a reduction of the administrative costs of their provision (leading to the establish-
ment of the “National Organization for Healthcare Services Provision”), as well as a reduction of the cost
of the procurement of the required medicines and medical supplies (leading to the establishment of the
central “Health Procurement Committee” for their consolidation); additionally, it necessitated strict moni-
toring of the key financial and operational aspects of hospitals and primary health centers. All these relied
heavily on the development of new, large and complex ISs, and this generated strong political pressure for
this. 

(ii) During the crisis they proceeded to some improvements of their ICT-related processes, work practices,
and capabilities. 

(iii) They also made better utilization of existing highly knowledgeable and experienced ICT personnel, who
were previously underutilized, as well as of existing ICT equipment (though it was already obsolete). 

(iv) Furthermore, they proceeded with the renegotiation of prices with their suppliers of ICT equipment, soft-
ware, and services, which led to significant reductions of them; this saved them valuable financial resources
that were used for the above important new IS developments. 

(v) Finally, highly important was the contribution of some existing government computerization organiza-
tions (who possessed much higher relevant knowledge and experience than individual government or-
ganizations), such as the IDIKA and the EDYTE, and of some highly experienced consulting firms they
hired. 

.2 Effects on the Main Kinds of ICT-related Investment 

n Table 2 are shown the responses of the three focus groups to the more detailed questions concerning the
ffects of the economic crisis on the main kinds of ICT-related investment. 

In Table 2 , we can see that in IDIKA the crisis led to a decrease of the investments in ICT hardware, and
 smaller decrease in the investments in ICT software; furthermore, there was a decrease in the investments
Digit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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Table 3. Effects of Economic Crisis on the Main Kinds of ICT Operating Expenses 

IDIKA EFKA Ministry of Health 

For ICT personnel payroll 4 4 in 2010–2016 
2 in 2017–2018 

4 

For new ICT personnel 5 5 in 2010–2016 
1 in 2017–2018 

5 

For ICT consulting services 5 5 in 2010–2016 
1 in 2017–2018 

2 

For ICT outsourcing 5 4 in 2010–2016 
1 in 2017–2018 

4 

For cloud services 4 4 2 

All five questions are answered using a 5-point Likert scale (1 = increase, 2 = small increase, 3 = no 

effect, 4 = small decrease, 5 = decrease). 
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n training of ICT personnel and a smaller decrease in the training of ICT users. The same happened in the
ndividual social security organizations before their merger (i.e., during the 2010–2016 period); however, after
he merging there was a small increase of the investment in the training of ICT personnel and users, to meet
ome needs of the newly established EFKA. Similarly, in the Ministry of Health there was a small decrease in
heir investments in ICT hardware and software, and a larger decrease in the “soft” ones in training of ICT
ersonnel and users. So, we can conclude that we had a homogeneous negative effect of the crisis across all
our examined kinds of ICT-related investment, with the only exception that of the soft ones in ICT-related
raining that had a small increase in the social security organizations after their merging into EFKA. In all three
ualitative focus-group discussions, it was pointed out that due to the dramatic reduction of funding from the
entral government during the crisis, only absolutely necessary ICT hardware and software procurements and
raining were made. It was also pointed out that the decrease of ICT-related investments was also due to the
ew and more demanding regulations for public procurement that were established during the crisis; these new
egulations excessively increased the workload required for their implementation (which was a big problem due
o the above-mentioned decrease of the ICT personnel), and also imposed overly demanding requirements that
ould not be met within the strict deadlines they set. 

.3 Effects on the Main Kinds of ICT-related Operating Expenses 

n Table 3 are shown the responses of the three focus groups to the more detailed questions concerning the
ffects of the economic crisis on the main kinds of ICT-related operating expenses. 

In Table 3 , we can see that in IDIKA the crisis led to a decrease in the expenses for the recruitment of new
CT personnel, and for ICT-related consulting services as well as for ICT-related outsourcing, and a smaller
ecrease in the expenses for ICT personnel payroll and cloud services. The participants in the IDIKA focus-
roup discussion stated that there was a significant reduction of the ICT personnel during the crisis period,
s there was no recruitment of new ICT personnel for replacing the older ones who retired; also, there was a
entral government policy for a “horizontal” reduction of all salaries in the public sector. Furthermore, it was also
ointed out that due to the dramatic reduction of the funding from the central government during the crisis, they
ad to reduce all ICT-related operating expenses to the absolutely necessary ones, which led to a large decrease

n the use of ICT-related consulting and outsourcing services, as well as cloud services. 
From Table 3 , we can also see that a similar situation occurred in the individual social security organizations

efore their merging (in the 2010–2016 period). However, after their merging into EFKA there was recruitment
f new ICT personnel that was required, and therefore an increase in ICT personnel payroll expenses, as well as
n increase in the use of ICT-related consulting and outsourcing services. In the focus-group discussion in EFKA,
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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Table 4. Effects of Economic Crisis on the Improvement and Rationalization of the Main ICT 

Processes/Practices 

IDIKA EFKA Ministry of Health 

For the development of an ICT plan 2 3 2 
For the implementation and 

management of ICT projects 
2 4 3 

For the procurement of ICT hardware, 
software, and services 

2 4 2 

For the internal development, 
modification, and integration of software 

3 3 2 

For the operation and support of ISs 2 4 2 
For the support of the ICT users 1 3 2 
For the cooperation of the ICT unit with 

the business units 
3 3 3 

All eight questions are answered using a 5-point Likert scale (1 = not at all, 2 = to a small extent, 3 = to a 

moderate extent, 4 = to a large extent, 5 = to a very large extent). 
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t was explained that in order to develop the above-mentioned large and complex absolutely necessary IS (see
ection 4.1.4 ), and also to meet the needs of the newly established EFKA, they had to make use of some external
onsulting services; however, these were kept as focused and limited as possible (on specific highly specialized
asks that could not be undertaken by the ICT personnel of the Ministry of Health) due to their high cost. 

Finally, from the above Table 3 we can see that there were similar effects of the crisis in the Ministry of
ealth with respect to the expenses for ICT personnel payroll, new ICT personnel, and ICT-related outsourcing;
owever, there was a small increase in the expenses for ICT-related consulting and cloud services. In the focus-
roup discussion, it was explained that these services were necessary for supporting and assisting the reduced
CT personnel of the Ministry in the highly demanding developments of the large and highly complex new IS
outlined in Section 4.1.4 ) that took place during the crisis period. 

.4 Effects on the Main ICT-related Processes/Capabilities 

n Table 4 are shown the responses of the three focus groups to the more detailed questions concerning the effects
f the economic crisis on the improvement and rationalization of important individual ICT-related processes and
ractices. 
We can see in Table 4 that in IDIKA the crisis led to moderate improvements and rationalizations of two

f the examined ICT-related processes/practices and corresponding capabilities: those for (a) the internal de-
elopment, modification, and integration of software (in the focus-group discussion it was mentioned that this
as necessary, since the IDIKA had to develop in this period some critical and highly complex ISs (outlined in

ection 4.1.4 ) that were absolutely necessary for achieving core policy objectives in the areas of social security
nd healthcare provision); and (b) for the cooperation of its ICT unit with the business units (it was mentioned
hat this was quite important, since for the development of these critical and highly complex ISs a close coop-
ration between ICT and business units was required). Also, the crisis led to a smaller extent to improvements
nd rationalizations of all the other examined ICT-related processes/capabilities of IDIKA (with the only excep-
ion that of the processes/capabilities for the support of ICT users). In the qualitative focus-group discussion in
DIKA, it was mentioned also that they already had mature and efficient ICT-related processes and practices in
lace before the crisis, as IDIKA is a large and experienced ICT organization, with a long history of successful
CT projects for Greek public welfare organizations; however, the crisis was a strong driver for further improving
heir ICT-related processes and practices, and corresponding capabilities. 
Digit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 



37:18 • E. Loukis and C. Kavallari 

Table 5. Effects of Economic Crisis on the Main Dimensions of Digital Transformation 

IDIKA EFKA Ministry of Health 

Of internal processes 2 2 1 
Of services to citizens 1 1 1 
Of products to citizens 3 3 3 
Of relationships with citizens 1 1 1 
Of relationships with other public organizations 1 1 1 
Of technology 3 3 2 
Of business models 3 3 2 

All seven questions are answered using a 5-point Likert scale (1 = increase, 2 = small increase, 3 = no effect, 4 = small 

decrease, 5 = decrease). 
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Furthermore, in the above Table 4 , we can see that in the individual social security organizations, and later after
heir merging in the EFKA, there has been an even larger improvement of their ICT-related processes/practices
nd corresponding capabilities during the crisis. In particular, the crisis led to large improvements and rational-
zations of their processes/practices for the implementation and management of ICT projects; for the procure-

ent of ICT hardware, software, and services; for the operation and support of ISs; and for the cooperation of the
CT unit with the suppliers of ICT. Furthermore, the crisis led to moderate improvements and rationalizations of
he other four examined ICT-related processes/practices. In the qualitative focus-group discussion we had with
FKA, they mentioned that before the crisis the social security organizations (with the only exception being the

argest one—the IKA) lacked mature and efficient ICT-related processes/capabilities, so there was a significant
eed as well as margin and pressure for improvement. 
Finally, from the above Table 4 , we can see that in the Ministry of Health the crisis led to moderate im-

rovements and rationalizations of two of the examined ICT-related processes, practices, and corresponding
apabilities: those for (i) the implementation and management of ICT projects and (ii) the cooperation of the ICT
nit internally with business units and externally with ICT suppliers. Furthermore, there was a smaller improve-
ent and rationalization of the other five examined ICT-related practices and corresponding capabilities. In the

ocus-group discussion, it was highlighted that improvement/rationalization of their processes/practices for ICT
rojects implementation and management, as well as for cooperation with business units, were necessary for
he successful development of large and complex ISs for the healthcare provision area that took place during the
conomic crisis period (outlined in Section 4.1.4 ). 

.5 Effects on the Main Dimensions of Digital Transformation 

n Table 5 are shown the responses of the three focus groups to the more detailed questions concerning the
ffects of the economic crisis on the main dimensions of the digital transformation of the public social security
columns 2 and 3) and healthcare provision (column 4). 

From columns 2 and 3 of the above Table 5 , we can see that both the IDIKA and EFKA focus groups agree that
he economic crisis led to an increase of the digital transformation activities and developments concerning the
ervices that social security organizations provide to the citizens, their relationships with the citizens, as well
s their relationships with other government organizations; also, they agree that the economic crisis led also to
 smaller increase of the digital transformation activities and developments concerning the internal processes
f the social security organizations, but has not affected the digital transformation activities and developments
oncerning the other three dimensions of their digital transformation: products provided to citizens, their tech-
ologies, and their business models. 
In the two qualitative focus-group discussions with IDIKA and EFKA, it was mentioned that during the eco-

omic crisis period the government had to introduce several new benefits in order to support citizens who had
igit. Gov. Res. Pract., Vol. 6, No. 3, Article 37. Publication date: August 2025. 
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een severely hit by the crisis; however, the distribution and management of these new benefits, as well as of all
he preexisting ones, had to be handled by the reduced personnel of the social security organizations, as due to
he strict austerity programs that had been put into effect for overcoming the crisis there were not recruitments
f new personnel for replacing the older ones who retired. Therefore, it was imperative to develop and put into
peration new ISs, which (a) on the one hand enable the citizens to apply electronically through the Internet
or these benefits (eliminating the need for personnel to service the numerous applicant citizens and receive
heir applications, and at the same time offering a higher quality service to these citizens, by sparing them the
nconvenience of visiting social security offices and waiting in long queues) and (b) on the other hand, enable
he immediate automated processing of these numerous applications by the social security organizations (which
equires extensive checking whether complex conditions and eligibility criteria specified by the legislation are
et, based on data that have to be retrieved from several different government ISs, such as taxation and citizen

egister ISs). These resulted in a significant digital transformation concerning the services provided by the social
ecurity organizations to the citizens—both their production through internal processes and their delivery, as
ell as the relationships between the citizens and the social security organizations, as the former can apply for
arious kinds of benefits and functions to the latter, and also get them directly through the Internet, without the
eed for intermediation of public servants (who might have positive or negative attitudes). Furthermore, both
ocus groups highlighted that the economic crisis was a major catalyst for the rapid development and widespread
doption of the e-prescription IS, which leads to a dramatic digital transformation in the cooperation and the
hole relationships of the social security organizations with all the government as well as private actors in-

olved in the public healthcare service provision. They also mentioned that the large quantities of data collected
hrough the above IS enable a dramatic digital transformation of their practices for policy making concerning
ocial security benefits, pensions, and healthcare services (so that it becomes fairer and more focused to those
ho really need them, and also waste of financial resources is reduced, and fraud cases are eliminated), making

hem more “evidence based.” So, the participants in the IDIKA focus-group discussion suggested adding another
imension related to policy making practices to the main dimensions of government digital transformation we
re examining in this study (see Table 4 ); this would be a valuable enhancement to the conceptualization of gov-
rnment digital transformation proposed in [ 44 ]. However, they mentioned that they did not proceed to digital
ransformations in their business models during the crisis, such as the introduction of “proactive” delivery of
ome public welfare services [ 14 , 17 ], though there were some discussions in this direction. 

Furthermore, from column 4 of Table 4 we can see that in the public healthcare providers the economic cri-
is has led to an increase of their digital transformation activities and developments concerning their internal
rocesses, their services to the citizens, their relationships with them, as well as their relationships with other
overnment organizations; also, the crisis led to a smaller increase of their digital transformation activities and
evelopments concerning their business models and their technology, but has not affected the ones concerning
he products provided to the citizens. 

In the qualitative focus-group discussion we conducted in the Ministry of Health, it was mentioned that as
ealthcare provision costs were very high and continuously increasing, regarded as one of the main causes of the
igh fiscal deficits and public debts that led to the economic crisis, they had to be drastically reduced. This neces-
itated the improvement of the efficiencies both of the internal processes and operations of the public hospitals
nd primary health centers, and of the delivery of these services to the citizens; so there was a pressing need to
evelop ISs that transform both the above internal processes, and also the delivery of health services to the citi-
ens, and in general reshape the whole relationship with them (as outlined in Section 4.1.4 ). Similar to the IDIKA
nd EFKA focus groups, it was pointed out that the need to reduce administrative costs led to the development
nd widespread adoption of the e-prescription IS, which transforms the cooperation and the whole relationship
mong all public and private actors of the public healthcare provision value chain. Also, the reduction of finan-
ial resources for ICT hardware and software during the crisis led to an important technological transformation:
he adoption of cloud technologies/services provided by the government organization EDYTE (see Section 4.1.4 ).
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Fig. 3. Influential factors, strategies, outcomes/main dimensions of digital transformation. 
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urthermore, the introduction of telemedicine services for small Aegean islands (see Section 4.1.4 ) can be viewed
s some kind of business model transformation. Finally, it was pointed out that the crisis was a major catalyst
or the development of the esy.net and BI-health system (see Section 4.1.4 ), which radically transformed deci-
ion and policy making practices, making them more “evidence based”; this provides more support to the above
uggested enhancement of the conceptualization of government digital transformation proposed in [ 44 ]. 

 Discussion 

he results of our study described in the previous section provide interesting and useful insights into the whole
andscape of the digital transformation of some important public organizations during a period of economic crisis
influential factors, strategies, outcomes/main dimensions), which include some unexpected findings, illustrated
n Figure 3 . 

The economic crisis, on the one hand, created some factors that negatively impacted the digital transformation
f the examined public organizations: austerity programs, reductions of government funding, big restrictions
n the recruitment of new personnel and also more strict, demanding, and bureaucratic regulations for public
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rocurement. However, on the other hand, the economic crisis created some factors that positively impacted the
igital transformation of the examined public organizations: strong political pressures and support for drastic
fficiency improvements and expense reductions, the need for strict monitoring of expenses, the need for new
olicies regarding public welfare provisions that change significantly and rationalize the criteria for providing
ublic welfare benefits as well as their scale, and also structural changes (such as the merging of social security
rganizations into EFKA, the consolidation of public health services provisions through the EOPYY, and the
entralization of the procurement of medicines and medical supplies through the EPY); all these necessitated
he development of large and highly complex ISs, which do not simply digitalize, but bring substantial digital
ransformations of significant aspects of public welfare provisions. 

While we expected that the impact of the first group of negative factors would be larger than the impact of the
econd group of positive factors, and finally have a negative overall impact of the economic crisis on the digital
ransformation of these public organizations, the opposite happened: the impact of the second group of positive
actors exceeded that of the first group of negative factors, so the economic crisis was finally a strong driver of
mportant digital transformations of these public organizations. In particular, the crisis led to some substantial
igital transformations of their internal processes, the services they provide to citizens, their relationships with
hem, their relationships with other public and private organizations, as well as their policy making practices,
hich were considered as quite valuable in this tough period. This was an unexpected finding, however quite
ositive: it indicates that even tough periods of recessionary economic crisis and resource scarcity can create
ositive conditions for digital transformation. 
Furthermore, our study has identified some strategies that were adopted by the examined organizations for ad-

ancing digital transformation during the economic crisis period, despite resource scarcity and the other above-
entioned negative factors: 

—Improvement and rationalization of ICT-related processes and practices and therefore an increase of
ICT-related capabilities. 

—Better utilization of existing highly skilled and experienced ICT personnel, who were underutilized pre-
viously; this agrees with previous relevant literature (e.g., [ 76 ]), which has found that in the public sector
there is often underutilization of skilled personnel, which negatively impacts both organizational per-
formance and employee morale. 

—Better utilization of existing ICT equipment and software, which were underutilized due to insufficient
knowledge of their full capabilities; this will probably require the assistance and cooperation of their
suppliers. 

—Renegotiation of prices with their suppliers of ICT equipment, software, and services, which can lead to
substantial reductions of them; during economic crises prices usually drop, so public welfare organiza-
tions can take advantage of this, due to their size and strong negotiating power. 

—Take advantage of and have close cooperation with public sector organizations having as their mission
and specializing in government computerization, which exist in most countries, and possess high levels
of relevant skills, knowledge, and experience, as they have implemented—or at least participated in—
numerous ICT projects in government settings, many more than any single government organization. 

—Use of external ICT-related consulting services, however quite focused (on specific specialized tasks that
cannot be undertaken by existing ICT personnel) and limited. 

 Conclusions 

s recessionary economic crises become increasingly frequent, with increasing duration and consequences, the
economically normal periods” become shorter and the economic crisis ones longer, so it becomes highly impor-
ant to investigate the effects of economic crises on various activities and aspects of organizations, both private
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nd public, and their behavior during economic crisis periods. This study contributes in this direction: it empiri-
ally investigates the effects of economic crisis on the digital transformation activities of the public organizations
hat perform one of the most critical functions of the modern state: public welfare. For this purpose, we have
onstructed a research framework, based on the RBV of the firm, as well as a comprehensive conceptualization
f government digital transformation, as theoretical foundations. Our study has been conducted in a highly ap-
ropriate national context: Greece, which has been hit by a strong economic crisis between 2010 and 2018; we
ave collected data using both qualitative and quantitative techniques from the main actors of the digitalization
f the Greek public welfare: the IDIKA, the ICT unit of the EFKA, and the ICT unit of the Ministry of Health. 
It has been concluded that, as we initially expected, the economic crisis resulted, on the one hand, in a serious

ecrease of the ICT-related investment and operating expenses of the examined public welfare organizations.
owever, on the other hand, we reached an unexpected finding: despite the above decreases, the economic

risis has led to a significant increase of the digital transformation activities and developments in these criti-
al organizations, and a significant advancement in significant aspects of their digital transformation. During
he economic crisis period, some of the largest, most complex, and most important ISs ever developed in the
reek public welfare were implemented, which were crucial for achieving core policy objectives during this

ough period. Furthermore, our study revealed some successful strategies that were adopted by the examined
rganizations to advance digital transformation during the economic crisis period, despite the above-mentioned
esources scarcity (outlined in the previous section). 

This study has quite interesting implications for both research and practice. With respect to research, it makes
 contribution to the limited research as well as to the existing body of knowledge about the effects of a reces-
ionary economic crisis on the digital transformation of organizations, focusing on the public sector that has
een heavily under-researched from this perspective. Also, for this purpose we have developed a research model
ith sound theoretical foundations that can be useful for the extensive required future relevant research (both in

he public and in the private sector). Furthermore, our results lead to an enrichment of the conceptualization of
overnment digital transformation proposed in [ 44 ] with two additional digital transformation dimensions con-
erning the relationships with cooperating private sector organizations and the policy making practices. With
espect to practice, our study shows that government digital transformation can advance even in tough periods
f recessionary economic crisis and resource scarcity. Furthermore, it has revealed six dimensions—kinds of gov-
rnment digital transformation (outlined in the previous section)—and some specific examples of ISs in each of
hem, which can be highly useful for government organizations for managing future economic crises (expected
o be more frequent and longer than in the past). Similarly useful can be the strategies we have identified for
dvancing digital transformation during an economic crisis period, despite resource scarcity and other negative
actors. 

The main limitation of our study is that it has been conducted in the main public welfare organizations of
reece. So, more similar research is required for other types of government organizations, with different lev-
ls of importance as well as different initial levels of digitalization (before the crisis), and also possibly in the
rivate sector as well, in different national contexts, with different types and intensities of economic crises. For
his research, the research framework we have developed, based on the RBV theory of the firm, can be use-
ul. Furthermore, this research framework can be further developed and enhanced, using additional theoretical
oundations. 
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