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Executive Summary

Nowadays, the rapid evolution of digital technologies and especially of Information and
Communication Technologies (ICT) creates great challenges for a smart, sustainable and
inclusive growth, being thus a crucial flagship initiative of the Europe Strategy 2020.
Governments around the world design and implement ICT adoption and digital growth strategies
in order to improve efficiency and transparency in public administration; stimulate new business
formation, job creation, competitiveness, innovativeness and export activity of businesses;
improve social welfare and the quality of life for citizens. At the same time new technologies and
especially ICTs create a new business environment that represents the so called transition to a
digital economy. This transformation creates new business opportunities of high added value and
offer more dynamic patterns for a smart, sustainable and inclusive growth. These elements are

currently being implemented all over Europe under the umbrella type Europe Strategy 2020.

Greece has not yet captured the benefits of ICT adoption since it still falls below EU average in
65 out of 84 ICT indicators (77%) based on the European Digital Agenda (Digital Agenda
Scoreboard, 2013). Greece has low performance in broadband penetration, the frequency of
internet use, the use of electronic transactions and electronic procurement. These
shortcomings become even more important today in Greece. After a six-year period where
about 25% of its gross value added was lost, and unemployment increased to the socially
unacceptable level of around 27%, the economy is now struggling to recover. Policy makers
are currently facing a great challenge to support the recovery process within a difficult fiscal
environment. The challenge for the Greek government refers to its role as a motivator,
contributor, carrier, facilitator or source of the digital growth process. Some of the tools that

could help in this direction are discussed in this study.

The implementation of the 4 digital projects identified in this study is thought to render big
benefits for the economy in terms of exports, country’s competitiveness & transparency, job
creation, innovation, e.t.c. The choice of the specific 4 priority areas was driven by the
strategic framework in digital growth designed for the period 2014-2020 at European and

Greek policy level of analysis. The key priority areas under examination include:

i) enhancement of e-skills

ii) development and use of digital solutions regarding the transactions between
public administration and citizens/businesses

iii) development of open data

iv) creation of new opportunities for innovative SME’s and start-ups



To explain the economic importance and potential benefits that could be derived from the

implementation for each digital project suggested in this report, we provided 4 separate analyses.

These analyses provide hard quantitative results on some of the benefits that we can achieve, by

rapidly implementing such “digital projects”. The basic findings from the quantification analyses

can be summarized as follows:

The adoption of digital signature solution in the Greek public administration is expected
to cut costs by about 380 million euros (1st year).

A 100% increase in the diffusion of open data in Greece will result in a significant
improvement in its ranking position in terms of competitiveness by 25 positions (from
56thto the 31st).

A 100% increase in the diffusion of open data in Greece will result in a significant
improvement in its ranking position in terms of transparency by 33 positions from (80th
to the 47th).

A 100% increase in the diffusion of open data in Greece will result in the creation of 6332
new businesses.

If 1000 individuals obtain e-skills, exports in Greece will increase by 13.9 million euro.

If 1000 individuals obtain e-skills, 72 new businesses will be created in Greece

ICT adoption in Greek SME’s increases their probability to innovate by about 4-9
percentage points

ICT penetration in Greek SME’s facilitates significantly their internationalization since it

increases their likelihood to export by about 1.5-4 percentage points



1. Introduction

Nowadays, the rapid evolution of digital technologies and especially of Information and
Communication Technologies (ICT) creates great challenges for a smart, sustainable and
inclusive’ growth, being thus a crucial flagship initiative of the Europe Strategy 2020. The
digital economy and ICT sectors are growing faster (at seven times) compared to the rest
economic sectors. It is also widely known that the transition to digital information
technology exhibits significant benefits to businesses, citizens and public sector. At the same
time, Greece after the severe and prolonged crisis seems to be at a turning point showing the
first encouraging signs of rebalancing and recovery. To reboot Greek economy, growth is
necessary to be inextricably linked to the new digital priorities established within Europe,
taking advantage of the new opportunities and challenges that arise in the new era of
digitization. In this respect, policy makers in Greece should stimulate the ICT adoption and
use from citizens --including for example
women, young people, older workers,

unemployed individuals--, businesses and Rapid evolution of Information and

public administration. Communication Technologies (ICT) creates

great challenges for a smart, sustainable and

In light of the above the Greek government

. . . inclusive growth
should function as a motivator, contributor,

carrier, facilitator or source of the digital

growth process. In addition, the recent financial crisis that hit Greece underlined the need for
policy targeting at the high levels of unemployment. Hence, it would be of great importance
for policy makers, if the growth of firms by adopting ICT or the ICT infrastructure construction
could create jobs. Further efforts are also required to improve the competitiveness of the
Greek economy by increasing ICT investment, using cloud-computing services, archiving
data in a digital format?, improving e-skills and ICT training of the labour force, developing
the usage of TaxisNET services, enabling demand-driven innovation from the public sector,

and reforming the regulatory and legislative framework for the digital economy. Moreover,

! Inclusive growth according to the European Commission involves the following characteristics: the
generation of jobs especially for women, young people, and older workers,the investment in skills and
training helping individuals of all ages anticipate and manage changes, the modernization of labour
markets and welfare systems, the allocation of the growth benefits towards all parts of the European
Union.

’ The implementation cost for the establishment of new datacenters should be compared to the
expected benefits of cloud-computing services and digitization of data.


http://www.google.com/search?num=100&hl=en&safe=off&rls=GGGL%2CGGGL%3A2006-32%2CGGGL%3Aen&q=%22inextricably+linked+to+the+place&btnG=Search

policy makers it is necessary to design actions that stimulate the business export activity of

ICT producers and users..

The main purpose of this study is to identify the main priority areas to stimulate ICT
adoption and usage to businesses, citizens and public sector in Greece. The choice of the
specific priority areas is driven by the strategic framework in digital growth designed for the
period 2014-2020 at European and Greek policy level of analysis. The main contribution of
this study is the provision of quantification analyses of the potential economic impact that
can be derived from the implementation of four specific digital projects. More particularly,

these digital projects stand for:

i) digital signatures to public administration,

ii) development of open data,

iii) improvement of e-skills,

iv) enhancement of entrepreneurship and innovative ecosystem.

The report is structured as follows: the second section describes the current situation by
providing a comparative analysis regarding the basic ICT indicators between Greece and EU
and by identifying the main barriers to the efficient adoption and implementation of digital
policy actions; the third section presents the strategic priorities related to ICT adoption as
either they have been recently designed or they are currently under way aiming to support
digital growth in the next medium-term period (2014-2020) at European and National level of
analysis andbased on these strategic insights this section suggests four key priorities to be
taken into account by policy (re)design actions focusing on the stimulation of digital growth in
Greece; the next 4 sections (4-7) analyze in detail each digital project separately by
highlighting the importance of them, discussing the expected benefits of them on public
sector/businesses/citizens, and providing a quantification analysis (many technical details
are provided in the appendix)in order to estimate and capture the potential impact from
targeting in each digital project on the competitiveness, export activity, new business
formation and innovativeness of the Greek economy. The output from the quantification of
each digital project is expected to assist the Greek authorities in preparing and designing a
renewed policy framework on digital growth in Greece. Finally, section 8 summarizes the

main findings of this report.



2. Current Situation

2.1ICT Indicators: A Comparative Analysis between Greece and EU

Recently the Ministry of Administrative Reform and e-Governance highlights that during the
year 2012 Greece fell below EU average in 65 out of 84 ICT indicators (77%) based on the
European Digital Agenda (Digital Agenda Scoreboard, 2013), reflecting low performance in
broadband penetration, the frequency of internet use, the use of electronic transactions
and electronic procurement. In view of that, according to this assessment report, 41.9% of
citizens have never used the internet in Greece in 2012. Also, Greece has achieved the
highest level for seven out of the twenty
basic e-Government services in the EU.

However, the performance regarding the Greece fell below EU average in 65 out of 84

ICT indicators (Digital Agenda Scoreboard,
2013)

provision of integrated electronic services

to citizens and businesses in the EU in 2010

placed Greece in the last position.

During the last programming period, the Greek Public Administration made significant effort

to adopt digital technologies for its modernization including:

e the function of the central portal (HERMES),
e the implementation of Diaugeia to promote transparency,

e the electronic system of fiscal services, i.e. the so called TAXIS,

The abovementioned attempts imply that there are tangible results regarding ICT adoption
and diffusion in the public administration. Moreover, one out of three people who use the
internet declare that they have received online public sector services. More recent data for
the year 2013 (Digital Agenda Scoreboard, 2014) show that the main critical digital areas

with considerable lag of Greece compared to EU average can be summarized as follows:

e Households having a broadband connection
e Mobile broadband penetration

e High speed broadband penetration

o Digital skills

e E-commerce indicators

e ICT use in SME’s



In particular, relevant data derived from Eurostat show that 55% of the households had a
broadband registration at the end of 2013, lower than the EU average (76%) and 4
percentage points higher compared to the previous year. The share of high speed
connections (providing at least 30 Mbps) appeared lower than the EU average (2% compared

to 21% in the EU).

Figure 1: Access to broadband connections

Households having a Broadband connection
(percentage of households, 2013)
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Source: Eurostat, Digital Agenda for Europe Scoreboard (2014)

In 2013, 36% of citizens in Greece had still never used the internet. This percentage is lower

compared to the previous year, but considerably higher than the EU average (20%).

Figure 2: Internet use by citizens

Share of citizens who have never used the Internet
(2013)

MiHave used the Internet  IMNever used the Internet
EL EU

Source: Eurostat, Digital Agenda Scoreboard (2014)



The following figure demonstrates that the percentage of high speed connections (providing
at least 30 Mbps) was significantly lower in Greece (2%) in comparison with the EU average
(21%). Also, it should be noted here that the indicator for ultra-fast connection for Greece is
almost zero, where ultra-fast connection corresponds to a speed providing at least 100 Mbps.
On the mobile side, the adoption rate of mobile broadband (registration per 100 individuals)

was 36%, which is lower than the EU average of 62%.

Figure 3: High-speed broadband penetration

NGA subscriptions
(percentage of fixed Broadband subscriptions, January 2014)
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Source: Digital Agenda Scoreboard (2014)

A newly developed indicator for digital skills, obtained from Eurostat, shows that, in the year
2012, 65% of individuals in Greece had low or no digital skills, while the relevant average
outcome for EU is significantly lower (about 47%). Moreover, the specific groups of old-aged
(55-74 years old), low educated, unemployed, retired and inactive individuals in Greece
appear as less digitally skilled compared to the EU average. Within the group of labour force,
55% of individuals exhibit low or no digital skills. The relevant picture for EU is different, since

on average 39% of the labour force has low or no digital skills.



Figure 4: Digital skills in the labour force

Digital Skills in the Workforce, 2012
(percentage of the workforce with Above basic, Basic, Low or No digital skills)
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Source: Eurostat, Labour Force Survey (2012)

With respect to e-commerce, in 2013, 25% of citizens in Greece declare that they had
purchased goods/services via internet during the last 12 months. This means that the use of
e-commerce was significantly lower than the EU average of 47%. Citizens in Greece exhibit
worse rates of cross-border e-Commerce, since only the 9% of individuals declare that they
have bought online from other EU countries in the last 12 months. This participation share is

also low on average for EU (12%).

Figure 5: E-commerce use by citizens

eCommerce by citzens
(percentage of citizens, 2013)
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On the side of businesses, in 2013, 15% of large-sized firms in Greece state that they were
selling through internet. This share is higher compared to the previous year, but much lower

compared to the EU average (35%). On the other hand, SMEs appear less active, since in

average 14%.

Figure 6: SMEs selling online

SMEs Selling Online
(percentage of all SMEs, 2013)
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20%-
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Source: Eurostat, Digital Agenda Scoreboard (2014)

Figure 7 shows the percentage of citizens interacting with public authorities by using e-
government services, based on recent data (2013) provided by Eurostat for the EU(28)
countries. In Greece the interaction of individuals with public administration via internet use

appears lower (36%) compared to EU average (41%).



Figure 7: E-government services to citizens

Internet use: interaction with public authorities (last 12 months) as a
% of total individuals, 2013
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The following figure depicts the percentage of businesses using Internet for accessing tender
processes in public authorities' electronic procurement systems (eTendering). Again, Greece
seems to exhibit a lower percentage than the EU average. In particular, near to 19% of the
total businesses in Greece makes use of internet for this reason, while in EU28 is the
respective percentage is somewhat higher, i.e. 23%. Focusing on countries which have similar
characteristics with Greece in terms of population, culture, size, GDP, it is noticeable that
Portugal outperforms with respect to this ICT indicator not only Greece but also Germany,
Spain and Italy. The Green Paper of the European Commission (2010) confirms that Portugal
compared to other EU countries has achieved a great progress in the emergence of e-
procurement systems. In particular, Portugal has an advanced e-Government infrastructure
involving two major portals, that is the Enterprise’s portal and the Citizen’s portal. Both of
them allow the easy interaction with the public administration. Also, the Portuguese e-
Government infrastructure includes the Electronic Government Network, the Common
Knowledge Network which is the connection point between central and local public bodies,
businesses and citizens, and the Solidarity Network which contains 240 broadband access
points in order to be used by old-aged and disabled persons. Moreover, in Portugal the
Simplex programme is a well-developed Administrative and Legislative Simplification
Programme which diminishes bureaucracy, enhances transparency in interactions with the
State and efficiency in Public Administration's operations and consequently manages to gain

the trust of the Portuguese people. In the same line, the action plan “Connecting Portugal”



mainly aims to ensure transparency in any interaction with the public administration, foster
the extensive use of ICT in the private sector and guarantee a competitive environment in the

telecommunication market.

Figure 8: Internet use

Enterprises using Internet for accessing tender documents and
specifications in electronic procurement systems of public authorities as
a % of total enterprises, 2013
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To sum up Greece lags significantly compared to EU average in many ICT adoption indicators such as households

access to broadband connection, mobile broadband penetration, high speed broadband penetration, digital skills

of labour force, e-commerce indicators, ICT use in SME’s. However, Greece performs relatively well in the

electronic interaction of citizens and businesses with public authorities.




2.2 Barriers to Efficient Implementation of Digital Actions in Greece

The design or redesign of a national digital strategy in Greece requires first the
identification of the main weaknesses and failures of past attempts regarding the
stimulation of digital growth. As in almost all countries focusing on the support of ICT
adoption in businesses, citizens and public sector, this effort was accompanied by failures. In
Greece the failures were added to the rigidity and bureaucracy that characterize the
operation of the public administration, generating cumulative pathogenesis, delays and lags.
Within the context of the National Strategic Reference Framework (2007-2013), fostering
ICT use was a main concern of the Greek government. However, some general obstacles
have observed to the efficient adoption and implementation of relevant supportive
operational programmes (such as the “Digital Convergence”) related to the stimulation of ICT
use and digital growth in Greece. In this respect, the main factors hindering efficient

adoption of ICT in businesses, citizens and public sector are the following:

e  Policy-driven limitations
- Limited political willing to stimulate digital growth and e-government
- Inadequate planning and funding throughout the life-cycle of information
systems
- Limited actions related to the reuse of public information and data
- Inefficient mechanisms of horizontal government schemes
- Discontinuity of adopted policies at every governmental change
e Weaknesses related to technical design and planning
- Lack of interoperability and interconnection among the information systems of
the public sector
- Lack of a common architecture in public sector computing, absence of common
standards and compliance policies for ICT use
- Low exploitation of ICT infrastructures, business segmentation of systems, high
dispersion and operational overlaps in the information systems of the public
administration
- Weak networks between public and private sector in ICT solutions
- Complexity and lack of simplification in the relevant institutional and regulatory

framework



e Obstacles to efficient implementation of ICT adoption

- High cost of introduction and use of electronic infrastructure, mainly due to the
lack of appropriate programmatic agreements and licenses covering the needs
of the public administration

- Complex projects and infrastructures characterized by managerial and
operational limitations implying a negative cost-benefit nexus

- Time-consuming public procurement processes (due to significant delays in the
stages of tendering, auctions, awarding etc.) overcoming the lifecycle of
procured ICT products/services, resulting thus the introduction of old-fashioned
products

- Lack of efficient monitoring, evaluation and feedback in ICT activities

- No motivation to public servants serving in ICT roles to be engaged in the
process of EU funded projects

- Lack of expertise in public servants serving in ICT roles to effectively support the

process of EU funded projects

To sum up the main barriers for a more efficient implementation of previous “digital” programmes in Greece

refer to policy-driven limitations, weaknesses related to technical design and planning, and complex/time-

consuming processes.







3. Strategic Framework

3.1Digital Priorities for the Period 2014-2020 in Europe

It is widely known that the digital economy grows at fast rates globally. In the context of
knowledge and digital era, new technological trajectories evolve rapidly in several aspects,
such as key enabling technologies, mobile communications, cloud computing solutions and
data analytics creating in that way new opportunities for public sector, businesses, citizens
and society. The exploitation of these types of technologies offer promising prospects since
they have the potential to contribute significantly in future years to the efficient
improvement of public sector, the stimulation of innovative and knowledge-intensive
entrepreneurship, the creation of new jobs, the enhancement of economies’
competitiveness, and the improvement of the quality of life of citizens. In this respect, the
purpose of this subsection is to describe the main strategic priorities related to ICT adoption
at national and European level as either they have been recently designed or they are
currently under way to support and stimulate ICT adoption and digital growth in the next

medium-term period, that is the period 2014-2020.

The strategy “Europe 2020” aims to stimulate smart, sustainable and inclusive economic

growth. Under the Europe 2020 strategy

the Digital Agenda for Europe is one out of Full implementation of the updated Digital
seven flagships initiatives, which focuses on Agenda would provide enormous economic

the realization of the digital Single market benefits in the European economy and

and the exploitation of the potentials to society by 2020

innovate through fast and ultra-fast
internet and interoperable services and
applications, recognizing thus the crucial role of ICT penetration and digitization. The general
objective of the Digital Agenda for Europe is to reboot European economy, as well as, to
facilitate the citizens and businesses of Europe to adopt and use the most updated ICT tools
and services. It has been underlined that the full implementation of the updated Digital
Agenda would provide enormous economic benefits in the European economy and society

by 2020 since it is expected to:

e increase the European GDP by 5%, or 1500€ per person,
e increase investmentin ICT,
e improve eSkills levels in the labour force,

e enable public sector innovation,



reform the framework conditions for the internet economy,
create 1.2 million jobs through infrastructure construction. In turn, this would rise to

3.8 million new jobs to the whole economy in the long term.

The original Digital Agenda approach suggests 101 actions that should be implemented under

the following 7 pillars:

Pillar I: Digital Single Market

Pillar II: Interoperability & Standards

Pillar Ill: Trust & Security

Pillar IV: Fast and ultra-fast Internet access

Pillar V: Research and innovation

Pillar VI: Enhancing digital literacy, skills and inclusion

Pillar VII: ICT-enabled benefits for EU society

3.1.1 Our Targets:
More specifically, under the umbrella of the flagship initiative of the Digital Agenda, 13

strategic targets for EU have been also set for the period 2014-2020.

the entire EU to be covered by broadband above 30 Mbps by 2020

50% of the EU to subscribe to broadband above100 Mbps by 2020

50% of the population to buy online by 2015

20% of the population to buy online cross-border by 2015

33% of SMEs to make online sales/purchases by 2015

the difference between roaming and national tariffs to approach zero by 2015

to increase regular internet usage from 60 % to 75 % by 2015, and from 41% to 60%
among disadvantaged people.

to reduce the proportion of the population that has never used the internet from
30% to 15% by 2015

50 % of citizens to use eGovernment by 2015, with more than half returning
completed forms

all key cross-border public services, to be agreed by Member States in 2011, to be
available online by 2015

to double public investment in ICT R&D to € 11 bn by 2020

to reduce energy use of lighting by 20% by 2020


http://ec.europa.eu/digital-agenda/en/our-goals/pillar-i-digital-single-market
http://ec.europa.eu/digital-agenda/en/our-goals/pillar-ii-interoperability-standards
http://ec.europa.eu/digital-agenda/en/our-goals/pillar-iii-trust-security
http://ec.europa.eu/digital-agenda/en/our-goals/pillar-iv-fast-and-ultra-fast-internet-access
http://ec.europa.eu/digital-agenda/en/our-goals/pillar-v-research-and-innovation
http://ec.europa.eu/digital-agenda/en/our-goals/pillar-vi-enhancing-digital-literacy-skills-and-inclusion
http://ec.europa.eu/digital-agenda/en/our-goals/pillar-vii-ict-enabled-benefits-eu-society

Progress against these targets is measured in the annual Digital Agenda Scoreboard. The
Digital Agenda has met many of its targets and is on track to meet many others. Since 2010,
when the Digital Agenda was adopted, the European Council and the European Parliament
have called for further strengthening of the European digital leadership and completion of
the Digital Single Market by 2015 (European Council conclusions of 28/29 June
2012 conclusions of 1/2 March 2012). Efforts to stimulate the conditions to create growth

and jobs in Europe should be put in 7 new key areas:

Create a new and stable broadband regulatory environment.

New public digital service infrastructures through Connecting Europe Facility loans
Launch Grand Coalition on Digital Skills and Jobs

Propose EU cyber-security strategy and Directive

Update EU's Copyright Framework

Accelerate cloud computing through public sector buying power

N o v kW N PR

Launch new electronics industrial strategy —an "Airbus of Chips"

The new key transformative actions® complement the original actions, and build on what has

been achieved so far.

3.2 Digital Priorities for the Period 2014-2020 in Greece

Focusing on the Greek case and especially on the national strategies for the next medium-
term period, the Ministry of Administrative

Reform and e-Governance presents the

) . Greek e-government strategy for the period
main vision of the Greek e-government

) ) 2014-2020 aims to build a more efficient,
strategy for the period 2014-2020 which can

transparent and accountable administration

be specified as follows: “Greece aims to

build a more efficient, transparent and

accountable administration, through the use of ICT and the support of the necessary
governance and monitoring mechanisms, while maximizing constituent satisfaction,
increasing participation and recovering confidence by offering constantly enhanced
electronic services and promoting a new digital culture.” Within this context and given the

crucial importance of e-governance for the efficient transaction of public administration with

3 Digital "to-do" list: new digital priorities for 2013-2014,European Commission - IP/12/1389
18/12/2012


https://ec.europa.eu/digital-agenda/en/scoreboard

citizens and businesses, strategic priorities on digitization should be driven by several

fundamental principles presented in the figure below:

Figure 9: Core Principles of e-Governance

Interoperability

Compliance or justification

Integration

Conservation - Non recurrence

Single data entry

Feasibility-Sustainability

Transparency-Confidence recovery
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Source: Ministry of Administrative Reform and E-Governance

In order to develop e-government and efficient ICT penetration within the public sector,

recently the relevant policy makers in Greece have set the following general strategic goals:



Figure 10: e-Government strategic targets (2014-2020) in Greece
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The following table describes digital projects in Greece of which their implementation has

been recently undertaken,

characterized thus as

an ongoing process, or their

implementation has been recently decided and it is expected to start in the near future.

More particularly, table 1 provides detailed information on recent digital programmes with

their actions, expected benefits, cost and the dates of design and start of implementation.



Table 1: Recent Digital Projects and Supportive Policy Actions in Greece

Syzefxis Il:
National
Networks

High level and secure broadband
connection.

e Network and telephony services

to 34.000 buildings nationwide.

50% savings on telecom expenses

annually

e Wireless access to
government smartphones

e Secure services for the public
sector

55.000

616 M€

Q12014

Q3 2014

Rural
Broadband

Broadband Development in specific
Rural White Areas of Greece

e Broadband Convergence between
rural and urban areas

e  Support at least the 95% of the
targeted population

e Enforce the digital growth and
development in rural areas

161 M€

Q4 2013

Q2 2014

TaxisNet

Integrated online tax services for
citizens and enterprises

6,500,000 users

19 million transactions yearly
Secure transactions
Citizen-centric approach
Integration with existing tax
systems

8 M€

12/2012

Elenxis

Electronic tax & customs control and
audit mechanism for improving tax
compliance and fight tax fraud

Upgrade the operational capacity
of audit services
e  Tackling tax evasion and tax fraud
e C(Create and update “credible
blacklist”

8 M€

12/2012

Government
CRM

Unified relations management
between the state and citizens and
businesses

e  Better personalized services

e Processes to unify offline and
online

e Strategic view of citizen and
enterprises needs

e Single sign-on to
services

electronic

14 M€

Q2 2013

Q2 2014

Government
ERP

Fiscal reform project in order to
support all stakeholders in Central
Government from a single point with
standard procedures and rules for the
management of public resources.

14 M€

Q42013

Q3 2014




Start

Programmes Actions and Expected Benefits Cost Design/Tender A
Introduction of a single unified HRMS
for a more effective Human
Recourses management and

development.

Unified HRMS

Common HR policies

Talent and Time management

Supporting the idea of the State

employee

e Focus on Human Capital
Development

Creation of two identical DC’s one for

Ministry of Finance projects and one

for the rest e-Government projects.

DataCenter o Tools for the  effective
and management of  Operational 15Me Q12013 Q3 2014
G-Cloud procedures and utilization of
existing ICT infrastructures
e Economies of scale in the costs of
ICT purchases and maintenance

Government
HRMS

14 M€ Q42013 Q32014

Source: Greek e-government strategy 2014-2020
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European and Greek level of policy analysis, this

. L Greece
study suggests 4 main priority areas to foster ICT

penetration and usage to businesses, citizens and
public sector in Greece. In this context, we give strategic insights and suggest four digital
projects to be taken into account by policy (re)design actions for the period 2014-2020. The

key priority areas under examination include:

v) enhancement of e-skills

vi) development and use of digital solutions regarding the transactions between
public administration and citizens/businesses

vii) development of open data

viii) creation of new opportunities for innovative SME’s and start-ups

To sum up in the light of the strategic framework designed for the next medium-term period (2014-2020) in
Greece and Europe, such as the Digital Agenda for Europe and the Greek e-government Strategy, this study gives

strategic insights and suggests 4 digital projects to be taken into account by policy (re)design actions including

mainly stimulation of digital skills, wide use of digital solutions; development of open data; support of digital

entrepreneurship and innovative ecosystem.







4. Digital Signatures

4.1 Importance and benefits of digital signatures

The broad use and adoption of digital signature solutions within public sector and private
sector as well, could simplify to a great extent the transaction of citizens with these parts
and consequently it is expected to improve the quality of life of citizens. Apart from the
undoubted benefits of electronic signatures to the social welfare, the exploitation of them
has a high probability to make more efficient the operation of public administration and
reduce the operational cost of businesses. The diffusion of electronic communication and e-
commerce necessitate the use of ‘electronic signatures’ and related services allowing data
authentication. Electronic signature is also thought to prompt the wide diffusion mainly of e-

government and e-banking applications. More specifically:

e e-government applications: E-government applications are based on the use of
electronic ID cards. The electronic ID card can be used both as an identification
document and key for on-line access to public services for the citizens. In most cases
these ID cards will contain the three functionalities: identification, authentication
and signing.

e E-banking applications: Even though many e-banking applications are relying on
one-time passwords (OTP) and tokens, electronic signing of transactions is
increasing. For corporate e-banking (business-to-business) and inter-bank clearing,
it is more common to use smart cards which are considered to provide a higher level

of security.

In particular, the adoption and diffusion of electronic signatures entails the potential users

(public sector/citizens/businesses) with a number of benefits:

e Cost savings: Using postal or courier services for paper documents is much more
expensive compared to using digital signatures on electronic documents. Also the use
of electronic signature deters from printing thus enabling minimization of paper, ink
costs e.t.c.

e Ease of use: Documents can be signed even from a mobile device. Electronic signature
enables people to use it anytime, anywhere

¢ Increased efficiency: Electronic processes are less time consuming. Businesses no
longer have to wait for paper documents to be sent by courier. Contracts are easily
written, completed, and signed by all concerned parties in a little amount of time no

matter how far the parties are geographically.



Increased user satisfaction: Security and online advice on digital signatures improves the
satisfaction of users/customers. Given the above it can be argued that the diffusion and the
development of electronic signature solutions may create new opportunities for a smart,

sustainable and inclusive growth as set out in the Europe 2020 strategy.

Table 2: Benefits of using digital signatures

. Benefit to Benefit to

Benefit to government private sector NGOs / civil society

Diffusion of E-government Wide use of Ecommerce Increased trust and confidence
applications applications in the digital world

Increased user satisfaction due
to cost cutting, ease of use and
efficiency gains

Diffusion of E-banking
applications

Increased cost savings due to minimization of printing and postal costs

Efficiency gains through digitization and automation of processes

New business opportunities since cross-border online services favors travelling, working and studying
across the Union

Boosting trust and confidence in the digital world along with ensuring user convenience
constitute essential conditions to foster further use and development of the digital single
market. The importance of high confidence in sender authenticity is especially obvious in a
financial context. For example, suppose a bank's branch office sends instructions to the
central office requesting a change in the balance of an account. If the central office is not
convinced that such a message is truly sent from an authorized source, acting on such a
request could be a grave mistake. Also in many scenarios, the sender and receiver of a
message may have a need for confidence that the message has not been altered during

transmission.

Therefore, other trust services are also necessary in order to establish and ensure the

security, authenticity and legal validity of an electronic transaction.

e Time stamping, i.e. the date and time on an electronic document which proves that
the document existed at a point-in-time and that it has not changed since then

e Electronic seal, i.e. the electronic equivalent of a seal or stamp which is applied on a
document to guarantee its origin and integrity

e Electronic delivery, i.e. a service that, to a certain extent, is the equivalent in the
digital world of registered mail in the physical world

e Legal admissibility of electronic documents to ensure their authenticity and integrity

e \Website authentication, i.e. trusted information on a website (e.g. a certificate)
which allows users to verify the authenticity of the website and its link to the

entity/person owning the website


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:2020:FIN:EN:PDF

Box 1: European policy measures for the improvement of the regulatory framework for
electronic signatures

e In 1999, the European Commission, having acknowledged the
importance of electronic signature, has adopted an e Signature
Directive. Its scope was to establish a legal framework for electronic
signature and certain certification-services in order to ensure the proper
functioning of the internal market. However the legal framework for e-
signature did not suffice since it did not cover other critical matters
such as e-identification (elD) and other needed trust services needed for
on line transactions. Therefore the revision of the eSignature directive
has been integrated into the Digital Agenda Action list (action 8).

¢ InJune 2012, the Commission adopted the proposal for a Regulation on
electronic identification and trust services for electronic transactions in
the internal market. The proposal strives to contribute to unlocking the
potential offered by the internet revolution. It provides a trustworthy,
secure and predictable environment that enables the development of
cross-border secure services and business opportunities. This will
ensure that enterprises and citizens fully enjoy the opportunities
provided by the digital economy in order to achieve a digital single
market. Nowadays, most of the countries across EU have already

deployed digital signature schemes for their two main application fields:

— entity authentication, i.e. electronic identity (eid) schemes and

— data authentication and integrity, i.e. digitally signed documents.



http://ec.europa.eu/digital-agenda/en/content/action-8-revision-esignature-directive

4.2 Economic impact of digital signatures: a quantification analysis

Transforming the administrative process from paper-intensive to paper-free, including all of
the signature-dependent workflows, is an ambitious but yet high promising project. In the
following lines we try to prove the benefits of digitization for the public government sector
relying on an example of Arx Company that sells the CoSign digital solution.® For the
calculation of ROl we compute the inherent costs using the traditional paper intensive
process versus the proposed new paper free solution. We imply that the traditional process

includes costs such as printing, faxing, scanning, archiving and document loss recovery.

The success of the methodology relies heavily on setting the right hypotheses that depict

better the reality. Where applicable we use real data.

Table 3: Setting the main hypotheses

Public servant employees (2013) 600.000 persons

65% of the public servant employees (2013) print

Number of signers .
& and sign documents

Gross salary of low educated employees

that perform faxing, scanning etc 2,200 euros/month
Number of work days per year 220

Based on the real government expenditure of
Cost of printing per page paper and ink (Public Government Procurement

2009) adjusted to year 2013

Estimated actual cost based on time needed and

Faxing, scanning, archiving cost per gross salary of a low educated employees that

document perform these tasks
ELTA 3 day delivery cost per document 0.830 €

Courier overnight shipping cost per e

document

;g\:j;c;rnftaxmg, scanning, archiving per 3 minutes

Time to retrieve lost documents 30 minutes per document
Time to replace lost documents 60 minutes per document

We also make the following hypotheses:

* Also, other companies such as Max MD provide relevant methods based on the ROI calculations of
digital signatures. Moreover, several recent studies and reports describe practical deployment
strategies for electronic signatures (e.g. Fiatech, 2012; ARX, 2012).




Table 4: Setting supplementary hypotheses

Metric
Number of signed documents per signer per workday 6
General Number of pages per typical signed document 3.5
Number of signatures per typical signed document 2
Scanning % of documents scanned 1%
Archiving % of documents archived 50%
= w Faxing % of documents faxed 1%
c £ Mailing % of documents mailed 5%
[T
E @ 2nd- Day % of documents shipped 3%
Delivery
% of lost documents retrieved 50%
% of lost documents replaced” 30%

The estimation of the cost of the new solution was adjusted from the CoSign digital solution
example. The analysis entails initial system costs, cost of implementation and integration,

annual vendor fee, annual internal maintenance cost, additional costs.
The application of the methodology renders the following results:

Table 5: Calculation of the costs inherent in the paper intensive process

Monthly Annual
Metric Base costs costs
Number of signers 400,000
Number of documents per 6
signer per workday
Number of documents per 1320
General signer per year
Number of pages per
. . 3.5
typical signed document
Number of signatures per 5
typical signed document
Printing Cost / page 0.007 € 1,003,811 € 12,045,729 €
Scanning % of documents scanned 1%
Cost / document 0.688 € 302,500 € 3,630,000 €
% of documents archived 50%
Archiving  chiving costs/document  0.688€  15125000€  -o° 00'002
=5 Faxing % of documents Faxed 1%
€8 Cost / fax page 0.688 € 302,500 € 3,630,000 €

®20% of documents lost are neither retrieved, nor replaced



. Base Monthly Annual
Metric costs costs
Maili % of documents Mailed 5%
ailin
& ELTA 3 day delivery cost 0.830 € 1,826,000 21,912,000
2nd Day % of_documer?t;:hih;?pef:l 3%
Delivery Eg;‘t”er overnight shipping 5€ 6,600,000€ 79,200,000 €
% of documents lost 3%
% of lost documents 50%
retrieved
Lost Cost to retrieve document 6.9 € 4,537,500 € 54,450,000 €
Documents 9
% of lost documents 30%
replaced
Cost to replace lost 13.8€ 5,445000€ 65,340,000 €
document
21 2
Total cost Cost per signed document: 0.80 € 35,142,311 € 4 '727’7 ?

Table 6: Calculation of the costs inherent in the digital solution process

Digital Solution 1st year cost 87,600,000 €
Digital Solution S&M (annual cost) 17,520,000 €
Digital Solution IT management cost (4 years) 6,000,000 €
Total electricity costs (4 years) 960,000 €
4 year TCO (Total cost of ownership) 164,640,000 €

The calculation of ROl proves that the

transition to the digital era may bring

The adoption of digital signature solutions in

significant economic benefits to the operation
] o ) . the Greek public administration is expected

of public administration. The first year of the
. . . . to save costs by about 380 million euro (at
adoption of the digital signature solution, the
. . L. the end of the 1°*" year of operation of digital

Greek public administration is expected to cut
. signature solutions)

costs by about 380 million euros.

Table 7: ROI Calculation

Digital Solution Payback Period (months)

Cost Per User (per year) 102.90 €

The adoption of ICT may also help the public sector become more flexible and cost effective.
Although the Greek Government has invested in some big IT projects in the past, it still lags

behind other European economies in digital economy. The literature also exhibits a series of



unsuccessful digital adoption projects in the private sector. Business readiness is a critical
driver of effective exploitation of new technology. Matching new technology with business
needs, culture etc. is also needed. The adoption of ICT including digital signature promises
big benefits but it also inherits high risks that should be properly administered. Therefore
when it comes to investments on ICT careful analysis of the costs, benefits is needed, as well
as design of further complementary actions (training, incentives etc). A pilot

implementation phase prior diffusion could be used as a proxy of success of ICT adoption.

Box 2: Policy suggestions to support the efficient adoption and use of digital signatures in
public administration

Policy actions in the context of the Greek e-Government Strateqy 2014-2020

(setting by the Ministry of Public Administration and e-Governance)

e Adoption of electronic management of documents and digitization of the
procedures in public administration

e Development of the citizen authentication

e Establishment of the single use of the resources of the public
administration

e Creating e-identification (e-ID) solutions for citizens and businesses

e Creation of a single point of contact with the public administration

Next Step Strategies

¢ Amending the joint ministerial decision 25209/2011 in order to include
the submission of applications and documents by electronic signature as
it was highlighted by the 3™ review of the 2nd Adjustment Programme for
Greece (July 2013)

e Establishment of a clear and simple regulatory/legislative framework
for digital signature and wide use of electronic stamp and especially in
aspects related to the manner in which the electronic identities of
individuals are proofed, the processes for assigning signature privileges
and the authentication method for an individual

e Facilitation of the communication between public sector and
businesses/citizens via e-mail

e Promoting wide use and control over digitized seals

e Maintaining integrity of the document, report, record to which the e-
signature is applied

e Ensuring compatibility with multiple content authoring applications

e Facilitating access to high level application programming interfaces

¢ Binding together digitized seals to documents and signatory




The main finding obtained from ROI analysis for digital signatures in public administration can
be summarized as follows:

Box 3: Best practices for the adoption of digital signatures

The requirement for leveraging Digital Signature technology as part of ensuring
authentication and verification in several legal processes is dominant in many

areas of this world. One of the most demanding examples is the European Court of

Human Rights (ECHR) in Strasbourg, France, which processes over 65,000

applications from European citizens each year, resulting in 500,000 letters to be

signed.

To manage this huge volume of information traffic, the ECHR created its own
advanced workflow and document management system with digital signatures as
one of its essential elements. As the ECHR operates a very secure environment
with stringent requirements, the digital signature solution had to meet highly
demanding criteria. The system automated what would otherwise be a laborious
and time-consuming manual process, helping to prevent any potential delays in
case management. It captures all types of document, both inbound and outbound,
and is the core engine for creating documents that require signing (approx.
500,000 per annum). It also enables users to check the status of any application or

case and then call up related documentation.

The adoption of digital signatures was mainly driven by ECHR’s willingness to
process its extremely large caseload more quickly and efficiently. The use of digital
signatures provides additional security benefits, arguably more so than hand-
written or ‘wet ink’ signatures. The system has helped the ECHR deal with ever-
increasing volumes of documents (already processed 3 millions of documents
during its operation) without incurring processing delays, while adding a layer of
structure and uniformity, as well as the ability to monitor and manage such a

wealth of information.

Another great example of how digital signature technology can help eliminate

paper and improve business processes, is the case of South Carolina Department

of Mental Health (SCDMH) in United States. SCDMH supports the operation of 10

Community Mental Health Centers and operates under strict organization-wide

HIPAA compliance.




The adoption of digital signatures was a necessity with the cost and bottleneck

complications created by generating 10,000 paper-based medical forms each day.

SCDMH’s transformation to an electronic workflow significantly improved process
efficiency by removing the barriers that a paper-based workflow presents in the
time and costs associated with physically routing and archiving vast amounts of
documentation. SCDMH understood that making the thousands of documents
created each day electronic would accelerate business processes, eliminate paper-
related costs (i.e., paper, printing, ink, scanning, faxing, routing, replacing lost
documents and prolonged processing time), and reduce the amount of money and

manpower invested in archiving the documentation.

With over 1300 medical staff utilizing the digital signature solution as part of their
overall electronic workflow, SCDMH locations were enabled to eliminate the
printing and signing of close to 10,000 documents each day, while maintaining full
compliance with HIPAA Security Standard Regulations, and saving over $4 million
in the first year of implementation. In the SCDMH healthcare facilities currently
using the digital signature solution, the migration to a paperless workflow has
reduced document processing time from days to seconds. The environmental
benefits of SCDMH’s digital signature implementation are no less noteworthy,

since the digital signature solution is expected to incur a vast amount of paper

reduction. SCDMH estimates they will eliminate printing about 3 million

documents each year.

The adoption of digital signature solutions in the Greek public administration is expected to save costs by about

380 million euro at the end of the first year of operation.

The above results become even more illustrative when they are compared to other cost savings mechanisms that
have been used in the Public sector during the fiscal consolidation process that is underway for the last 4 years in

Greece. More specifically the fiscal impact of the mobility and firing schemes that are expected in the Public

Sector for the period 2013-2018 (15000 employees) is hardly 100 bill1€. This is a clear indication that the diffusion

of such solution to the Public sector — even if only partially implemented — is by far more effective than personnel
reductions. If designed properly, the Digital signature project can provide to policy makers a wider set of options

when introducing human resource management policies in the Public Sector.







5. Open Data

5.1Importance and benefits of open data

It is widely believed, that open government data can help increase effectiveness and
efficiency in the government operation. For instance, putting data and information online
helps save service time for government bodies and administrative costs. The Bristol City
Council calculated that answering a request by telephone or in person, may cost up to 15
times more than over the internet. Every minute the world generates 1,7 million billion
bytes of data, equivalent to 360,000 standard DVDs®. More digitized data was created in the
last two years than in the rest of human history. This trend and the mountains of data it
produces is called "Big data". The big data sector is growing at a rate of 40% a year.
Correspondingly, the public sector constantly produces data, across all its activities and
administration levels. The open provision of this information is called “open (government)

data (OGD)".

Moreover, apart from the cost efficiency, the public sector has further and considerable
benefits in terms of transparency. In particular, open data is a necessary condition for
transparency and accountability in the public administration. In this manner all citizens are
able to question and control the decision making processes of the public administration and
are empowered to act accordingly. Open data can also be used for informative purposes. For
instance, the Lithuanian tool www.kurgyvenu.lt ("where do | live"), which is built exclusively
on government data, provides Lithuanian public with an easy way to learn about their
neighbourhood -it provides information about pollution and noise around their house, crime
levels, housing prices, schools and kindergartens nearby with their rankings, average estate
and utility costs, distances to sites of interest etc. This has proved to be a tremendously

relevant service to the public.

In addition to that, a very important aspect to open data is the fact that many types of
services can be crowdsourced and / or delegated to private sector. For instance, applications
re-using environmental data and offering, say, pollution maps or easy route-planning
solutions help governments save time while at the same time providing opportunity to
generate income to private sector. It is also thought that open data stimulates creation of

new business entities. In countries where governmental bodies providing public information

®European Commission, “What is big data?” Memo 13/965, 07/11/2013



have moved to marginal/zero cost charging models, the number of re-users increased by

between 1,000% and 10,000% leading to an increase in revenues.

Table 8: Benefits of using open data

Increased tax revenues

New business opportunities

. Better informed monitoring
for services / goods

through increased economic
activity

Reduced costs for data
conversion (no need to
convert into raw formats

New venues for project
action: building
tools/applications

Creation of jobs

anymore)
Reduction in data transaction costs
. - Better decision-making Increased sustainability
Increased service efficiency . .
. based on accurate potential through increased
through linked data) . . .
information capacity
Increased GDP Better-skilled workforce

Encouraged entrepreneurship (economic growth)

Examples of open (government) data are:

e Business information (including Chamber of Commerce information, official business)

e Registers, patent and trademark information and public tender databases

e Geographic information (including address information, aerial photos, buildings,
cadastral information, geodetic networks, geology, hydrographical data and
topographic information)

e Legal information (including decisions of national, foreign and international courts,
national, legislation and treaties)

e Meteorological information (including climate data and models and weather
forecasts)

e Social data (including various types of statistics on economics, employment, health,
population, public administration)

e Transport information (including information on traffic congestion, work on roads,

public transport and vehicle registration).

Open data has not been actively and systematically harnessed by Greece. According to
Open Data Barometer (2013) which analyzes global trends, and ranks countries and regions
based on 1) readiness to secure the benefits of open data 2) actual levels of implementation

3) impact of such initiatives, Greece holds one of the last positions compared to other



European countries. However, among all countries in the index, Greece is ranked 27" out of

77 countries, outperforming most countries in Africa, Middle East and Central Asia.
Figure 11: Open Data Barometer Index (scaled) (2013)

Open Data Barometer Index (scaled)
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Source: Open data barometer index, Selection of countries in the European continent

However, recently Greece has launched Geodata.gov.gr. Geodata.gov.gr was designed,
developed, and maintained by the Institute for the Management of Information Systems of
the “Athena” Research and Innovation Center in Information, Communication and
Knowledge Technologies, with the aim to provide a focal point for the aggregation, search,
provision and portrayal of open public geospatial information. Geodata.gov.gr is one of the
Greek Government’s open government initiatives in the framework of the Open
Government Partnership. Further, its operation is included in the Road Map to support the
enforcement of Law 3979/2011 for e-Government, as a best practice example for the
application of Information & Communication Technologies (ICT) in the public administration,
and as an open data repository for the provision of geospatial information. Finally,
geodata.gov.gr provides technical support to the National Spatial Data Infrastructure, in

accordance to the National Strategy for ICT and e-Government.


http://www.imis.athena-innovation.gr/
http://www.athena-innovation.gr/
http://www.athena-innovation.gr/
http://ogp.opengov.gr/
http://ogp.opengov.gr/
http://www.egovplan.gr/?page_id=8
http://www.egovplan.gr/?page_id=14
http://www.opengov.gr/minreform/?p=368

Box 4: European policy measures for the improvement of the regulatory framework for electronic
signatures

e According to a study by the Research Institute of Finnish Economy, firms
that reuse government released geographical data, either freely or at
marginal costs, grew 15% more per annum than in countries that price such
information with an objective of recovering costs. Also the Austrian public
sector body responsible for geographic information, BEV, lowered charges
by as much as 97%, resulting in a 7,000% growth in demand for certain
product groups. It seems that in a long-term, economic benefits to
government may come back if data charging policies change.

e The use of open data can also help save public funds. The National Health
Services (NHS) in UK started publishing infection rates of all hospitals on the
portal data.gov.uk. This publication, coupled with the sharing of league
tables showing the worst hospitals, encouraged exchange of best practices
amongst hospitals. It brought down infection rates from around 5,000
patients annually to fewer than 1,200. The initiative also achieved a cost

savines of £34 million.

Different approaches have been used in the literature in order to measure the value of open
data and the potential benefits of open access and re-use. These have included top-down
econometric modelling, extrapolations based on surveys of PSI producers and users scaled to
national or regional markets, estimates based on agency costs and consumers’ willingness to

pay, and estimates of elasticities and multipliers.

Pira and University of East Anglia (2000), generalizing from case studies and scaling up,
estimated investment value of open data (i.e. what governments invest in the acquisition of
open data) and economic value of open data (i.e. the national income attributable to
activities built on the exploitation of PSl) in the European Union, putting the former at around
EUR 9.5 billion per annum in 1999 and the latter at around EUR 68 billion (equivalent to

approximately 1.4% of EU GDP —a seven-fold return on investment).” By comparison, they put

’ PIRA (2000) Commercial exploitation of Europe’s public sector information, European Commission,
Brussels. April 2011



open data investment in the United States at EUR 19 billion per annum and economic value at
EUR 750 billion, suggesting that the EU could reach US levels with more open access regimes,
but would only need to double the value of PSI for governments to recoup the lost revenues

from PSl sales in increased tax receipts.

Dekkers et al. (2006) employing a large survey of open data producers and users, sought to
estimate the size of the open data market in Europe (i.e. the MEPSIR study). In the MEPSIR
study of Dekkers et al. (2006), demand and economic performance were measured in an
extensive survey by directly asking both public content holders and re-users for key economic
data, such as total turnover against turnover related to open government data, total number
of staff against the number of staff dedicated to handling open data, and estimates of

domestic market for a particular type of open data.

The European open data market value was then estimated from the average revenues
multiplied by the average number of re-users per open data domain, minus the cost of open
data collection/generation. Based on the estimates of re-users they put the overall market
for open data in the EU plus Norway at around EUR 27 billion (approximately 0.25% of
aggregated GDP).2 This is a much lower number than suggested by the PIRA study, despite it
being market size rather than value added and coming five years later. Making some
adjustments with the benefit of hindsight, te Velde (2009) suggested that the value might
drop further from EUR 27 to EUR 5 billion or even EUR 3 billion’ — only around 5% of the
PIRA study estimate, and less than PIRA’s estimate of investment value. Moreover, Huijboom
and Van den Broek (2011) provide an international comparative analysis on open data

strategies.

8 Dekkers, M., Polman, F., te Velde, R. and de Vries, M. (2006) “MEPSIR: Measuring European Public
Sector Information Resources”, European Commission, Brussels, April 2011

°Te Velde, R. (2009) ‘Public Sector Information: Why Bother?,” in Paul Uhlir (ed.) The socioeconomic
effects of public sector information on digital networks: Towards a Better understanding of different
access and reuse policies, National Academies Press, Washington DC, April 2011



Box 5: Best practices in open data from other countries

e DotEcon (2006) produced a report for the UK Office of Fair Trading (OFT) in
which they developed a bottom-up approach to estimating the economic
value of open data products and services in the UK, seeing the net economic
value of PSI as the willingness to pay for PSI minus the cost of supplying it
(essentially, the net consumer surplus). They also looked at the costs
(detriment) of barriers to use, including: unduly high prices, distortion of
downstream competition, and failure to exploit PSI. The results indicated that
the net value of open data in the UK was around GBP 590 million per annum in
2005. The costs of the three types of detriment were estimated to be GBP 20
million from high pricing, GBP 140 million from restriction of downstream
competition, and GBP 360 million from failure to exploit PSI — suggesting that
the value of PSI could be doubled by resolving the problems identified.15

e Looking at spatial information in Australia, ACIL Tasman (2008) estimated that
industry revenue in 2006-07 could have been of the order of $1.37 billion and

industry gross value added around $682 million. Using a General Equilibrium

(GE) modeling approach, they concluded that the economic footprint of the

spatial information industry was larger.

Studies conducted on behalf of the European Commission show that industry and citizens
still acknowledge difficulties in finding and re-using public sector information. This implies
that open data are still largely undeveloped in Europe. Even concerning geographical
information, which is one of the most favorite and well known applications of open data
almost 80% of the respondents to Commission surveys say that they are prevented from
making full use of information held by public bodies. Reasons include high fees, non-
transparent rules and practices regarding re-use, a lack of transparency on what type of
data is held and by whom, and exclusive licensing agreements which may have the effect of
undermining competition. In its 'Digital Agenda for Europe' the Commission identified the re-
use of public sector information, alongside fast and ultra fast internet access, as a key to
delivering a Digital Single Market. The Commission will also lead by example, opening its
vaults of information to the public for free through a new data portal. It runs a data portal

website as a single access point for the information that it holds, encouraging EU institutions,



http://ec.europa.eu/information_society/digital-agenda/index_en.htm
http://open-data.europa.eu/
http://open-data.europa.eu/

agencies and bodies to use this access portal for their documents. It will continue supporting
open data initiatives, through funding provided by Horizon 2020 and Connecting Europe

Facility (CEF).

Box 6: Directives of European Commission for the development of open data

e A first set of measures for stimulating the development of open data in
member countries has been the Directive 2003/98/EC on the re-use of
public sector information. The Commission has also launched an Open Data
Strategy for Europe. Member States such as the United
Kingdom and France that have acted earlier are already demonstrating
gains in terms of job creation, growth and social welfare.

e Therefore, in June 2013, arevision of the Directive has been adopted.
Member States now have 2 years to transpose the provisions of the revised
Directive into national law. According to the new directive:

- Public sector bodies are encouraged to apply lower charges or to apply
no charges for re-use of information.

- The total income from charging should not exceed the costs incurred
to produce and disseminate the information, together with a
reasonable return on investment.

- Conditions for re-use shall be non-discriminatory for comparable
categories of re-use.

- Member States are encouraged to use standard licenses in digital
format

- Licenses should not unnecessarily restrict possibilities for re-use or be

used to restrict competition.



http://ec.europa.eu/programmes/horizon2020/
https://ec.europa.eu/digital-agenda/node/151
https://ec.europa.eu/digital-agenda/node/151
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:345:0090:0096:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:345:0090:0096:EN:PDF
http://data.gov.uk/
http://data.gov.uk/
http://www.data.gouv.fr/
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:175:0001:0008:EN:PDF

5.2 Economic impact of open data: a quantification analysis

Besides from the direct revenue of the use of open data, it is equally important to measure
the impact of open data to critical aspects of the society and economy (country

competitiveness, government sector transparency, entrepreneurship).

a) In the midst of an increasingly open and integrated world economy where countries
compete for investment and human capital that are critical to their economic growth country
competitiveness has become a central theme for both developed and developing nations.
This focus on national competitiveness has been increasingly reinforced by global
competitiveness rankings published, on a regular basis, by a variety of institutions. Greece
lags behind most EU countries in terms of competitiveness and therefore has set the
enhancement of national competitiveness as a top priority in order to deal with the severe

economic crisis.

Figure 12: Competitiveness of European countries based on Global Competitiveness Index
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Source: World Economic Forum’s Global Competitiveness Index (2013)

We apply OLS regression technique in order to measure the effect of open data (basic
independent variable) on the competitiveness (dependent) variable. Some technical details

on the models used are provided in the Appendix.

The findings have considerable policy implications for countries that want to prioritize open

data initiatives especially in times of crises. The results of the empirical analysis are presented



in the following table. The OLS estimates reveal that a 1% increase of open data will result in
a 0.097- 0.145 percentage increase in competitiveness (model 1, 2 & model 3). Thus, a 100%
increase of open data barometer of Greece will result in a significant increase in its ranking
position in terms of competitiveness from the current (56“‘) to the 31*. The variable pub,
added in model 3 is also statistically important at 5% level having a smaller positive

coefficient (0.016).

Table 9: Estimated impact of open data use on competitiveness: OLS regression results

Dependent Var‘ia?ble Model 1 Model 2 Model 3
Global Competitiveness Index (GCl)
0.145%** 0.121*** 0.097***
Open data Barometer(odb) (0.015) (0.019) (0.022)
. 0.025* 0.016
Taxonomy based on GNI per capita (class) - (0.013) (0.014)
Scientific and technical journal articles i i 0.016%*
(pub) (0.007)
Constant term 1.004%** 1.012%** 1.006***
(0.051) (0.05) (0.05)
R-squared 0.5498 0.5723 0.5855

Notes:

*The null hypothesis that each coefficient is equal to zero is rejected at the 10% level of significance.
**The null hypothesis that each coefficient is equal to zero is rejected at the 5% level of significance.
***The null hypothesis that each coefficient is equal to zero is rejected at the 1% level of significance. Standard errors are

reported in parentheses. P-values of all tests are reported in square brackets.

b) Transparency is an essential ingredient for effective political control and monitoring of
the public sector as well as an important element of many trade and investment
agreements. We apply OLS regression technique in order to measure the effect of open data
(basic independent variable) on transparency (dependent variable). Some technical details on

the models used are provided in the Appendix.



Figure 13: Transparency International’s Corruption Perception Index performance of
European countries, 2013
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Source: Transparency International’s Corruption Perception Index, 2013

Focusing on the OLS estimates, our basic findings show that open data affect significantly
and in a positive way the transparency at 1,% 5%, 10% level of statistic significance
correspondingly. It seems that a 1% increase of the open data use will result in a 0.215-0.362
percentage increase of the transparency index (model 1, 2 & model 3). Thus, a 100%
increase of open data barometer of Greece will result in a significant increase in its ranking
position in terms of transparency from the current (80™) to the 47™. The variable “Time to
prepare and pay taxes (hours)”, in model 3 is also statistically significant at 1% level having a
negative coefficient (-0,223). Delays in paying taxes as well as bureaucracy in general, hinder

transparency.



Table 10: Estimated impact of open data on transparency

Dependent Variable
Transparency International’s

Model 4 Model 5 Model 6

Corruption Perception Index

0.362%** 0.300*** 0.215%**
Open data (odb) (0.044) (0.056) (0.05)
Taxonomy based on GNI per - 0.065* 0.091***
capita (class) (0.037) (0.032)
Time to prepare and pay taxes - - -0.223***
(hours) (timetax) (0.041)
Constant term 2.694%** 2.714%*** 4.099***
(0.145) (0.144) (0.284)
R-squared 0.480 0.505 0.644
Notes:

*The null hypothesis that each coefficient is equal to zero is rejected at the 10% level of significance.
**The null hypothesis that each coefficient is equal to zero is rejected at the 5% level of significance.
***The null hypothesis that each coefficient is equal to zero is rejected at the 1% level of significance.
Standard errors are reported in parentheses. P-values of all tests are reported in square brackets.

c) Entrepreneurship is of particularly high significance in economies as it is thought to trigger
innovation and growth. Especially in times of recession, business activities help spur
economic activity and encourage exchange.

Figure 14: New business density (new registrations per 1,000 people, age 15-64)
performance of European countries, 2012 or nearest year)

25
21,0
20 +
15 +
11,0
10 + — 82-8;1-7.8
6,46,351
4,8 45 4,4 4,4
5 1 1 363,029 27
7 ’ ’ Z,b 2,5 2'3 1’91308
~ 0,6 0,5
O T T I-I 1
DDM'D\'U>~C:)(U>~'C(U¥‘_U.ECDC'UE-C_>">GJN
S D ¢ ¢ O 0w ¥ 5 < ¢ = = O 5 c c c O C
3 8 § 2T T » 5 § g 28§ 5 8822 8 g %7
8 o £ 5 9 > c o > £ S »n T ¢ € 2 5
£ S g 2 2 S 5 £ 8 § 5 g & e 9 i 5 6 <
£ Z & n I » 8 0 x 2 o &
: 5 2
4 8 (2]
N
o
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We apply OLS regression technique in order to measure the effect of open data on new

business creation. We apply OLS regression technique in order to measure the effect of open


http://www.brighthub.com/office/entrepreneurs/articles/38673.aspx

data (basic independent variable) on new business creation (dependent variable). Some

technical details on the models used are provided in the Appendix.

Focusing on the OLS estimates, our basic findings show that open data affect significantly and
in a positive way the creation of new businesses at 1,% 5%, 10% level of statistic significance
correspondingly. It seems that a 1% increase of the open data use will result in a 0,572-1,102
percentage increase of new business registry (model 1, 2 & model 3). The new variable
“Time to prepare and pay taxes (hours)”, in model 3 is also statistically significant at 5% level
having a negative coefficient (-0,39). Delays in paying taxes as well as bureaucracy in

general, hinders entrepreneurship.

Table 11: Estimated impact of open data on new business creation

1.102%** 0.703*** 0.572%%
Open data (odb) (0.197) (0.232) (0.235)
Taxonomy based on GNI per capita 0.411%** 0.423***
(class) (0.143) (0.139)
Time to prepare and pay taxes -0.39**(0.19)
(hours) (timetax)
Constant term -3.245%** -3.083*** -0.62(1.352)
(0.674) (0.64)
R-squared 0.334 0.414 0.452

Notes: *The null hypothesis that each coefficient is equal to zero is rejected at the 10% level of significance.
**The null hypothesis that each coefficient is equal to zero is rejected at the 5% level of significance.

***The null hypothesis that each coefficient is equal to zero is rejected at the 1% level of significance. Standard
errors are reported in parentheses. P-values of all tests are reported in square brackets.

Thus, a 100% increase in the diffusion of open data in Greece will result in the creation of
6332 new businesses.

The main findings of the quantification analysis for the economic impact of open data can be
summarized as follows:



Box 7: Policy suggestions to support the development of open data

Policy actions in the context of the Greek e-Government Strateqy 2014-2020 (setting by

the Ministry of Public Administration and e-Governance)

e Facilitationfor re-use of public sector information

e Organization of open data by default principle

e Provision of access to open data for start-ups operating in high value-added
activities

e Improvement of the sustainability and access to digital material

e Creating digital material for government files

¢ Introduction of a single service registry

e Allowance and organization of open access to public information

e Creating two identical data centers, one for the Ministry of Finance and the

other one for the rest of e-Government projects

Next Step Strategies

e Recording and diffusing knowledge on the available data per public
organization

e Supporting partnerships between public sector and private data centers

e Creating a platform for government practitioners to exchange ideas and/or
experiences on open data projects

e Development of a guide for government practitioners to foster public sector
information and data reuse

e Educating and informing government practitioners via workshops on how to
publish public data online

e Creating open technical standards fostering interoperability in the services of
public administration for related ministries

e Monitoring the progress being made with respect to open data projects

e Investing in digital infrastructure and multilevel architecture in the public
sector to provide access to open data

o Simplification of regulatory framework to speed up and increase the use of

open data within and between public sector organizations and ministries of




Box 8: Best practices for the development of open data

There are several open data initiatives taking place in many European Union countries.

A few of those are briefly mentioned below:

Transport for London (TfL), the integrated transport organization responsible for the

United Kingdom’s capital city, wanted to give its customers more real-time data about
journey options. So, it has removed since 2010 the restrictions on commercial use of
its travel information, and has released several datasets for download from the cloud.
This was the first major step forward as part of their comprehensive Digital Strategy
and Open Data policy initiative. The London Datastore includes free access to
information on planned weekend Tube works, location of stations, licensed taxi
operators, Oyster card top-up points, bus routes and stops, timetables and schedules,

even annual survey data showing typical door-to-door journey times.

By encouraging developers to use TfL data to create new applications for commuters
and tourists, the transport operator hopes to relieve congestion and encourage more
people to use options such as bicycle hire. TfL created a real-time data feed for its
TrackerNet website for trains in just six weeks leveraging cloud technology. This
specialist TfL website that previously had 1,000 hits a day has now reached
approximately 2.3 million, while TfL has saved the millions of pounds it would have
spent building its own IT infrastructure. This initiative was aiming to create a set of
interesting new apps and resulted in a stronger relationship between the open data

community and TfL.

In France, lle-de-France Administrative Region offers open data on budget execution

(budget numbers, expenses, etc.) by department and function, while City of Paris
offers also publicly data on services contracts executed by the administration. These
data come from both the institutions, their partners and associated organizations,
other regional governments, or private data with a regional dimension. These
initiatives aimed mainly in ensuring transparency, so that the people would be better
informed and understand the public policies and the initiatives undertaken by the
Region. The broad availability of such data is expected also to stimulate economic
activity in Paris Region through the reuse of data and content to create new services
through the launch of calls for projects and competitions. It will help develop long
term participation and dialogue with citizens in a process of co-production and

improving both the data and services.




- A 100% increase in the diffusion of open data in Greece will result in a significant increase in its ranking
position in terms of competitiveness from the current (56th) to the 31st.
A 100% increase in the diffusion of open data in Greece will result in a significant increase in its ranking
position in terms of transparency from the current (80th) to the 47th.

A 100% increase in the diffusion of open data in Greece will result in the creation of 6332 new businesses.

The results especially in terms of creating new businesses are reinforcing the fact that open data can provide a
new test bed for entrepreneurship. New activities, products and services can be developed over a wide area of

possible meta — data uses. With unemployment rate of 27% Greece is urgently looking for sectors that can fuel

job creation and boost sustainable entrepreneurial ventures that can offer innovative services. That is why

promoting open data policies represents a top priority issue and should not be acknowledged as a minor

technical aspect of the digital agenda







6. E-skills

6.1 Importance and benefits of e-skills

It has been widely recognized that the competitiveness, innovativeness and social cohesion
in the European economy are heavily dependent on the strategic and efficient use of digital
technologies as well as on the knowledge, skills, and capabilities of the European labour
force and citizens. A large number of studies argue that e-skills can play a key role in job
creation (e.g. Gareis et al. 2014). Moreover, it has been widely recognized that e-skills and e-
leadership have a strong potential to influence in a positive way competitiveness and
innovation (e.g. Hiising et al., 2013). By definition “e-skills”*° encompass a wide range of ICT-
intensive capabilities (knowledge, skills and competences) which in turn can be exploited
over a number of economic and social dimensions. Basically, e-skills can be classified in the

following 3 groups:

e ICT user skills: the capabilities required for the effective application of ICT systems
and devices by the individual. ICT users apply systems as tools in support of their
own work. User skills cover the use of common software tools and of specialized
tools supporting business functions within industry. At the general level, they cover
"digital literacy": the skills required for the confident and critical use of ICT for work,
leisure, learning and communication.

e ICT practitioner skills: the capabilities required for researching, developing,
designing, strategic planning, managing, producing, consulting, marketing, selling,
integrating, installing, administering, maintaining, supporting and servicing ICT
systems.

e e-business skills: these cover a range of skills, attributes and attitudes related to:
knowledge of the capabilities and limitations of software systems and information
systems in use; ability to quickly assess new capabilities of existing systems and the
relevance of offers of software and web services emerging on the market; ability to
describe prototype solutions; understanding of the fundamentals of alignment of

business and IT functions in an organization.

Nowadays, Europe is at turning point to return in economic recovery, following a prolonged

and deep economic recession. In this context, e-Skills appear as a central strategic tool than

10 European e-Skills Forum, Synthesis report “e-Skills for Europe: Towards 2010, 2004



ever in order to help the European economy to be oriented towards a dynamic, smart,
sustainable and inclusive growth. Individuals with strong e-Skills are expected to play a key
role in fostering innovativeness and competitiveness to the European economy. Also, It has
been broadly recognized in several international studies and reports that the successful
implementation of ICT depends mainly on the availability of a labour force possessing the
relevant ICT knowledge and skills. Digital skills seem to be essential for employees and
leaders working in SME’s, for young people, for unemployed individuals. Given the rapid
development of digital economy, individuals with high knowledge on ICT-use seem to

exhibit greater challenges and opportunities.

While there is a growing demand for people with good skills in the ICT many countries across
the globe are confronted by e-skills shortages - with insufficient numbers of adequately
trained ICT practitioners to meet the growing needs of organizations, acting as a brake on
regional productivity, competitiveness and innovation. Many young people today have some
experience with ICT and know everything about games and social media, but most of them
still are not digitally competent. Still it appears that especially young people should be

convinced of the importance of e-skills.

With high levels of unemployment and increasing inequality in many countries, there is a new
focus on programs that are geared toward improving the workers’ abilities to function
effectively with modern ICT, improving the employability of job seekers, increasing
workplace efficiency and productivity, and enhancing personal, family and community
functionality. In general, there should be more attention for e-skills at the European and
national level. European ICT companies must recognize that even the highest level of
education is not a one-time event. Indeed, learning can and must occur in all kinds of
contexts and throughout life to enable Europeans to create products and services that are not
easily replicated. The future innovation strategy for the European ICT software and services
sector is a skills- and learning-intensive strategy. Europe should initiate forward-looking
systemic reforms in the education and lifelong learning systems so that the workforce acquire
skills and mind-sets that will enable Europe to take the lead in new and more open forms of

market and user driven innovation.



Table 12: Benefits of e-skills

Benefit to
citizens

Benefit to pub||c sector Benefit to private sector

Contribution to economic Enhanced competitiveness . .
. . . Increased social cohesion
growth and innovation capability
Strengthened regional . .
§ .. 8 Better implementation .
productivity, . . Reduction of unemployment
. results of ICT adoption in . .
competitiveness and . rates in ICT literate workers
i . industry
innovation
Increased job security

Eurostat for the year 2012 reports that approximately 24% of individuals (aged 15-64) in
Greece state that they have carried out 5 or 6 of the 6 computer related activities. This
percentage is below but very closely to 26% which is the EU average for the specific
indicator. This indicator constitutes a good proxy for e-skills since the use of a computer is
inextricably linked to the ability of an individual to use the Internet. Notably, in 2007 only
15% of individuals used many computer related activities while the EU average was 23%,
implying thus that a significant trend of convergence in terms of computer use has been

achieved in Greece compared to the average rate of EU countries.

Figure 15: e skills: Individuals' level of computer skills
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Source: Eurostat

According to Eurostat, a further proxy indicator for e-skills involves the percentage of
individuals who have carried out 5 or 6 of the 6 Internet related activities. In 2013, 12% of
individuals (aged 15-64) declared that they used a large number of internet related

activities. This rate is equal to the average rate of European Union. It is worth noting that



this rate for Greece has increased significantly compared to the year 2007, where the value

of the specific indicator for e-skills was only at the low level of 4%.

Figure 16: e skills: Individuals' level of Internet skills
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Box 9: Estimated impact of open data on new business creation

In some countries such as Denmark, a new school subject "Computational

Thinking and Practice" has been introduced with the objective to move the
emphasis away from digital literacy to creational and constructional
competencies.

e The UK will follow along similar lines in 2014. New approaches to VET are
being sought as well: Many countries seek to provide students and workers
with alternative channels of educational achievement and to offer improved
means for “on-the job” and “just-in-time learning”.

e Career support has become particularly important on labour markets where
ICT practitioners are faced with unemployment, such as in Finland. Here, it is

combined with industrial policy to lure employers to regions with an

oversupply of well-qualified ICT practitioners.




6.2 Economic impact of e-skills: a quantification analysis
In the present sub-section we provide a quantification analysis setting a twofold objective:

e To estimate the impact of e-skills (basic independent variable) on the export
activity (dependent variable)
e To estimate the impact of e-skills (basic independent variable) on new business

creation (dependent variable).

In doing so, we collected data for e-skills, exports, GDP from Eurostat annually for a time
span of a 10-year period (i.e. 2004-2013) for 28 EU countries, while data for new business

creation selected from World Bank for the same period and countries.

a) In Table 13 the empirical results obtained from GLS panel random effects estimations are
reported. Some technical details and the description of estimated models are provided in the
Appendix section. Column 1 provides the variables used in our estimated models. Columns 2-
4 present the estimation results for each equation model respectively. The quantification
analysis yields interesting results, since the coefficient appears highly positive and
significant at 1%. This implies a strong and positive impact of e-skills on exports. More
specifically, the coefficient ranges from 0.4 - 0.65 meaning that one percentage point
increase in e-skills could cause a positive change in exports by about 0.4 - 0.65 percentage
points. In other words, export growth is heavily dependent on the development of e-skills.
Also, GDP growth appears to influence in a strong and positive way the export activity of

economies, as expected.



Table 13: The impact of e-skills on the export activity of EU countries: Random-Effects GLS
Regression results

Dependent Variable Model 10 Model 11 Model 12
Exports/GDP .
. 0.652 *** 0.642 *** 0.398 *
E-skills
(0.160) (0.181) (0.246)
-0.043 0.059
GDP growth rate - (0.320) (0.424)
Constant term 0525 *** 0.526° o)
(0.058) (0.059) (0.067)
-0.040
Year dummy 2005 - ) (0.039)
-0.018
Year dummy 2006 - ) (0.036)
-0.018
Year dummy 2007 - - (0.034)
-0.012
201 - B
Year dummy 2010 (0.026)
0.019
2011 - B
Year dummy 20 (0.025)

Notes: No of observations 158. *The null hypothesis that each coefficient is equal to zero is rejected at the 10%
level of significance. **The null hypothesis that each coefficient is equal to zero is rejected at the 5% level of
significance. ***The null hypothesis that each coefficient is equal to zero is rejected at the 1% level of significance.
Standard errors are reported in parentheses. A Hausman test has been performed in order to choose between

random effects and fixed effects regressions.

Given the above it seems that the increase of ICT users is not negligible in terms of exports,
since our findings indicate that if we increase digital literacy and e-skills by 1000 individuals,
exports are expected to be increased by about EUR 13.9 million in terms of the 2013 level of
GDP in Greece (in constant prices)."* This conclusion seems to be logic since the estimation

for exports per individual with eskills based on Eurostat data equals to 55,5 thousand euros.

11

This conclusion obtained from the following calculation: Change in exports (Coefficient)*Change in

independent variable*GDP,g;3.

Data for Greece:

Population of the age group 15-64 =7,500,000
GDP (2013) 160,9 billion euros in constant prices
Exports (2013)= 50 billion euros

Individuals with eskills=12% of population with age 15-64 years old i.e.900 thousands persons wirh eskills




Table 14 provides the estimations obtained from GLS panel random effects regressions.
Technical details of the models and variables used are provided in the Appendix. Column 1
presents the variables used in our estimated models. Columns 2-4 present the estimation
results for each equation model respectively. The coefficient of e-skills appears positive and
significant ranging from 0.12 - 0.17 implying that one percentage point change in e-skills
could cause a positive change in new business creation by about 0.12 - 0.17 percentage
points. Hence, e-skills influence positively new business creation. Also, GDP growth appears
to affect in a strong and positive way the new business formation, as expected. Some

technical details on the methodology used are provided in the Appendix.

Table 14: The impact of e-skills on the new business creation of EU countries: Random-
Effects GLS Regression results

Dependent Variable Model 13 Model 14 Model 15
New Business Density .

il 0.137%** 0.171%%* 0.125%*
(0.035) (0.034) (0.054)
2.851*** 1.933 *
GDP growth rate - (0.807) (1.022)
1.665*** 1.653*** 1.560***
Constant term (0.185) (0.185) (0.198)
-0.066
Year dummy 2005 - ) (0.092)
-0.007
Year dummy 2006 - ) (0.072)
0.082
Year dummy 2007 - ) (0.064)
-0.013
Year dummy 2010 - ) (0.055)

Notes: No of observations 121. *The null hypothesis that each coefficient is equal to zero is rejected at the 10%
level of significance. **The null hypothesis that each coefficient is equal to zero is rejected at the 5% level of
significance. ***The null hypothesis that each coefficient is equal to zero is rejected at the 1% level of significance.
Standard errors are reported in parentheses. A Hausman test has been performed in order to choose between

random effects and fixed effects regressions.
Regarding the estimated effect of e-skills on new business formation, it can be concluded that

if 1000 more individuals obtain e-skills, it is expected approximately 72 new businesses to

be created™.

2 This conclusion obtained from the following calculation: % Change in New Business Density = (Coefficient)
percentage change in independent variable* Population

Data for Greece:



The main findings of the quantification analysis for the economic impact of e-skills can be
summarized as follows:

Considering that our dataset for e-skills analysis includes 28 EU countries, the coefficients
correspond to the average estimates. Assuming that Greece has the potential to converge in
EU average levels -by targeting in the support of digital literacy via operational programmes-

the exploitation of the abovementioned economic benefits seems to be feasible.

Box 10: Policy suggestions for the stimulation of digital and ICT skills

Policy actions in the context of the Digital Agenda for Europe (setting by European
Commission: DG Enterprise and Industry)

e Supporting the development of e-learning courses and exchange mechanisms for
e-skills training resources

e Promoting successful strategies and policies for e-learning

e Fostering ICT education to young people and women

¢ Increasing participation of women in the ICT workforce

e Motivating mobility of highly-skilled ICT professionals

e Monitoring the supply and demand of e-skills

e Ensuring that workers can regularly update their e-Skills

e Developing digital literacy and e-competence actions tailored to the needs of the
workforce both in the public and the private sector, with a particular emphasis on
SMEs

Next Step Strategies

e Taking initiatives to support technology careers in workforce, e.g. by including
mentoring programmes and high-school/university work experience/internships in
ICT sector and by establishing a Technology Education and Careers Council

e Providing ICT training programmes for immigrants and women

e Delivering flexible design of ICT training and education programmes

e Developing an education system oriented to technology or ICT leadership

e Developing ICT human resource labour market information systems

e Expanding lifelong ICT learning programmes

e Stimulating the emergence of techno-starters, applied science technologists and
technicians e.g. through certified ICT professionals and foreign credential

recognition
e Reduction of the brain-drain of human capital with advanced ICT skills

In

New business density (2013) based on 2010 estimates= 0.766 (per 1000 individuals aged 15-64)




- If 1000 individuals obtain e-skills, exports in Greece will increase by 13.9 million euro

- If 1000 individuals obtain e-skills, 72 new businesses will be created

There is a wide consensus that the new growth pattern of Greece should be focus on exports and
investments. But being export oriented is not an easy option. It means that we need to invest in building

capabilities, skills and technology, so our business practices can support this export oriented pattern.

Augmenting e-skills can have a major impact on this process as they provide these dynamic capabilities that

are necessary to have a global view on markets, clients and competitors.







7. Digital Entrepreneurship and Innovative SME’s

7.1Importance of digital entrepreneurship and innovative ecosystem

A large number of studies and academic papers pay attention to Information and
Communication Technologies since they constitute a key driver of innovation and growth
for national economies worldwide. Fostering innovation-driven entrepreneurship seems to
become a basic policy priority for developed economies (for example see Unitated Nations,
2012 and World Economic Forum, 2014). As discussed in previous sections, European
Commission gives strategic insights to stimulate Digital entrepreneurship which involves all
new start-ups which adopt the latest technologies and established firms which replace old
technologies with novel digital technologies. Digital enterpreneurs are characterized by a
high dependence on new digital technologies (e.g. key enabling technologies, open and big
data, mobile and cloud solutions) in order to improve business operations and introduce

smart solutions in their transactions with customers and suppliers.



Box 11: The start-up ecosystem in Greece

As regards the Greek startup ecosystem over the past five years it has grown in size
and has developed its own identity becoming a notable source of innovative solution
driven ideas developed by young people with diverse academic backgrounds and
experiences. This growth has come as a result of combination of efforts, activities,
initiatives and collaborations that had a catalytic role towards making startups an
important element of Greek entrepreneurship. These have taken many forms:
incubators, accelerators, co-working spaces, educational and idea development
workshops, networking events, innovation competitions, inspirational speeches and
knowledge sharing of successes and failures, mentorship and consultation.
Knowledge, technology, expert insights and support are now available in abundance
at no cost. The economic crisis combined with the high levels of skilled and educated
youth unemployment have contributed in the reshaping of this notion
entrepreneurship. Greek startup success stories achieving key milestones abroad
(acquisitions, partnerships, funding, new markets) have helped putting the

technology- startup entrepreneurship at the top of the governmental agenda while at

the same time offering aspirational yet viable positive examples of employment

prospects.




Within this framework new startup ideas in the areas of health care, social
solidarity and tourism have been presented and are gaining more and more
traction. Examples are: Doctor Any Time for booking appointments with doctors

(www.doctoranytime.gr), Kinems educational games for children with disabilities

(www.kinems.com), Discover Room booking service for small lodgings

(www.discoveroom.com) and Travel Myth hotel recommendation engine

(www.travelmyth.com). During this time some core barriers have progressively

fallen- new company structures, such as the IKE, have been introduced and
venture funds with technological focus backed by the European program JEREMIE
(Joint European Resources for Micro to Medium Enterprises) have infused much
needed early stage capital to high potential startups so they can reach their next

milestones.

While this evolution is notable Greece is still at a very early stage of this type of
entrepreneurial scheme and has a long learning curve to reach sustainability for
such an environment. The domestic framework needs to assess the adjustments

and changes that are required in order for this ecosystem to become an integral

part of the Greek culture, education and consequently the economy itself thus

allowing for development of knowledge intensive type entrepreneurial activities.

According to European Commission (DG Enterprise and Industry), a new strategic vision
entitled “Digital Entrepreneurship” has been also specified aiming to create new challenges
and opportunities for entrepreneurs and businesses through the penetration and diffusion of
novel digital technologies in order to stimulate the entry, the survival and the growth of firms
and consequently to generate jobs. After a dialogue between stakeholders and policy
makers, the following 5-pillar strategy has been considered to be implemented in order to

foster the development of Digital Entrepreneurship in EU by 2020.


http://www.doctoranytime.gr/
http://www.kinems.com/
http://www.discoveroom.com/
http://www.travelmyth.com/

Digital Knowledge
Base

and ICT Market

Digital Business
Environment

Access to Finance

Digital Skills and e-
Leadership

Entrepreneurial
Culture

Figure 17: Strategic Pillars for the Stimulation Digital Entrepreneurship in Europe

eInitiatives of government and/or private sector in
supporting creation and development of new
companies (e.g. through expenditure in R&D :
business and governmental).

eSupporting knowledge diffusion to enhance
digital innovation (e.g. number of technology
patents, number of firms in ICT sector) .

*The performance of the ICT sector as an engine
for diffusion and commercialization

eState of the art of digital infrastructure (e.g. % of
businesses with broadband access, investments of
telecommunications industry in networks) .

eRegulatory environment including administrative
burden (e.g. ease of doing business) , trustmark
and trademark registration systems, privacy and
security issues (e.g. share of businesses facing any
obstacle related to connectivity/high cost/ security
risks/technical obstacles)

eEnhanced access to finance to promote the
creation, survival and growth of digital
entrepreneurs (e.g. venture capital availability,
ease of raising money through local equity
markets).

eFiscal and tax frameworks favourable to fress
entrepreneurial investment (e.g. total tax rate,
cost of tax compliance)

¢ A supportive education system allowing for a
wider exploitation of new opportunities arising
from digital growth, overall resulting in the
improvement of business efficiency and
development of new business models.

e|ncrease the capabilities of managers,
entrepreneurs and business executives to
enhance growth, export, and degree of connction
to the global digital markets

eEnhancing the digital entrepreneurial culture will
benefit mainly digital entrepreneurs (e.g.
entrepreneurship and development index, % of
employees that find fairly desirable or very
desirable to become self-employed within the next
5 years)

Source: European Commission: Enterprise and Industry



ICT penetration in businesses and especially in SME’s contribute significantly to the
improvement and stimulation of productivity, innovativeness, internationalization and
generally to the competitiveness of businesses. New digital technologies and innovations
evolve rapidly affecting many industries and value chains. Also, they reduce entry barriers for
potential new start-ups, and at the same time may motivate established businesses to
follow a creative destruction process in order to sustain their competitive advantage. In
general, digital technologies create great challenges and opportunities for the emergence of
high-quality start-ups, i.e. new entrepreneurs with a high potential to grow, create jobs,
innovate and export. Policy makers throughout Europe it is necessary to focus on the
encouragement and support of SME’s to adopt advanced digital technologies and realize the

potential economic benefits in terms of job creation and growth.

As regards the term “entrepreneurship and innovation ecosystem”, it refers to independent
factors working together to facilitate entrepreneurs to collaborate and allow innovation to be
a possible and sustainable outcome in a specific location (World Economic Forum, 2009). The
emergence of small-sized and multinational start-ups depends significantly on the
exploitation of globalized digital communications. The formation of an international customer
and supplier base, and human capital electronic specialization in a region with available
digital infrastructures, tools and facilities should be a challenge and priority for policy makers
to create opportunities for the emergence of digital entrepreneurship and international
innovation ecosystems. The proliferation of global communication networks can play a role
as facilitator, carrier and enabler for new start-ups and their employees worldwide, with the
potential to stimulate the emergence of digital entrepreneurial activities and innovation

ecosystems.

In the light of the above, the first step for SMEs to follow efficiently the evolution of the
Digital economy is to establish their own websites. To go on-line is necessary for an SME, but
it is not enough. At the same time, industrial value chains turn out to be more international
and complicated. Hence, the competitiveness of SMEs becomes heavily dependent on their
technological capability adopt efficiently novel digital technologies and do business with
larger businesses. In this respect, it is necessary for SME’s to be able to integrate global value
chains and in turn to develop an international business profile. Smart use of ICT can help
SMEs identify and exploit the new opportunities and challenges. However, regulatory
framework at national level may constitute a significant obstacle to the exploitation of the
abovementioned opportunities. Notably, the enormous potential of smart use of digital

technologies in industry value chains, mainly by SMEs remains widely underexploited.



Table 15: Benefits of enhancing digital entrepreneurship and innovative ecosystem

Benefit to government/public Benefit to Benefit to

sector businesses society/citizens

Encouraging collaborations
between public sector —
businesses — universities etc.

Facilitating the entry into the market

of new and dynamic players Job creation

Reducing unemployment

Strengthening business networks ; .
g g rate at regional and national

Enhancing technology t f ) )
nhancing technology transter between SME’s and large-sized firms

levels
. . Making possible for SME’s becoming Knowledge diffusion within
Increasing and ensuring tax . . . . .
returns fully integrated international business and between regional
partners locations

Increasing GDP and improving

productivity and . . . Improving skills of human
.. Streamlining business processes . o .
competitiveness of the capital within a region
economy

Increasing returns on ICT investment

Improving business transactions

Reducing administrative costs and
errors

7.2 Economic impact of Digital Entrepreneurship: a quantification analysis

In this sub-section we provide a quantification analysis -utilizing sound econometric
techniques for an in-depth micro-economic analysis- on the effects of ICT-adoption on the
performance of businesses in terms of their internationalization, growth and
innovativeness. Given that competitiveness and job creation in the Greek economy are
heavily dependent on the export activity, innovation, and growth of firms, the empirical
analysis is expected to provide interesting and significant outcomes for the benefits of ICT
penetration in businesses. In other words, the main purpose of the quantitative analysis is to
help the Greek authorities to assess the impact of ICT adoption in businesses on their
innovativeness and export activity. The results of this quantification will assist the Greek
authorities in preparing and designing a renewed policy framework for the development of
entrepreneurship and innovation ecosystems based on digital growth at the level of SME’s

and high-quality start-ups.

Hence, in this section we attempt to quantify the effects of ICT adoption in businesses and
especially in SME’s on their innovativeness and export activity in the light of the recent crisis
that hit Greece. In doing so, our dependent variable is innovation and the main independent
variable in our regressions stands for ICT adoption. The description of these variables and of
the other independent variables used in this analysis are described in more detail within the
Appendix section. The basic findings indicate that ICT adoption in businesses increases their

probability to innovate by about 4 - 9 percentage points. Moreover, probit regression




estimates (marginal effects) show that ICT penetration in businesses facilitates significantly
their internationalization since it increases their likelihood to export by about 1.5 - 4
percentage points. Some technical details on the methodology used are provided in the

Appendix.

For the needs of this work we used data on 3500 firms derived from a survey conducted by
EOMMEX and IOBE in the year 2012. This survey contains rich information at firm level for
issues related closely to the entrepreneurship and innovation ecosystem in Greece since it
captures the strategic behaviour of firms, human capital, R&D, ICT adoption, business
networks etc. Table 16 presents the empirical results obtained from probit estimations. We
report the estimated coefficients derived from marginal effects estimates since they calculate
the elasticities in probit regressions. Column 1 provides the variables used in our estimated

models. Columns 2-4 present the estimation results for each equation model respectively.

Table 16: Estimated impact of ICT adoption on the Innovativeness of Businesses: Probit
Regressions (marginal effects) results

Depend.ent Variable Model 16 Model 17 Model 18
Innovation .S

ICT Adoption in 0.090*** 0.074%*** 0.041***
SME’s (0.003) (0.003) (0.004)
Eirm Size ] 0.172%** 0.115%**
(0.012) (0.012)
Firm Location - -0.040%* -0.025%
(0.009) (0.009)
Business Activity - 0.013%** 0.012%*%
(0.004) (0.004)
0.068***
R&D i i (0.006)
Business Networks - - 0(81050*5*;*
Culture and
Initiatives of 0.048***
Employees to take i i (0.004)
risk
LR )(2 523.28 738.37 1117.74
Pseudo R’ 0.111 0.157 0.237

Notes: No of observations 3500. *The null hypothesis that each coefficient is equal to zero is rejected at the 10%
level of significance. **The null hypothesis that each coefficient is equal to zero is rejected at the 5% level of
significance. ***The null hypothesis that each coefficient is equal to zero is rejected at the 1% level of significance.
Standard errors are reported in parentheses.

Focusing on the probit estimates of the impact of ICT adoption on the innovativeness of

SME’s, the coefficient appears strongly significant and positive ranging from 4.1 percentage



points to 9 percentage points in the three models under estimation. In other words, our basic
finding reveals that the decision of SME’s to adopt Information and Communication

Technologies increases their likelihood to innovate by about 4 — 9 percentage points.

Regarding the effects of the rest independent variable that have been taken into account in
the models 17 and 18, it can be argued that size, activity and location of SME’s seem to
matter significantly the probability of SME’s to innovate. Moreover, the estimates in model
3a reveal the existence of positive and significant linkages of SME’s innovativeness to R&D,
business networks and riskiness intensity in the business environment at 1% level of
significance. b) In Table 17 the empirical results obtained from probit estimations are
presented. As we have explained previously, we report the estimated coefficients derived
from marginal effects estimates since they calculate the elasticities. Column 1 provides the

variables used in our estimated models. Columns 2-4 present the estimation results for each

equation model respectively.

Table 17: Estimated Impact of ICT adoption on the Internationalization of Businesses: Probit
Regressions (marginal effects) results

Dependent Variable Model 19 Model 20 Model 21
Exports
ICT Adoption in 0.039*** 0.022*** 0.013***
SME’s (0.004) (0.004) (0.004)
Eirm Size ] 0.197*** 0.185***
(0.010) (0.010)
Firm Location - 0.017** 0.0227**
(0.008) (0.008)
Business Activity - ~0.006 -0.0045
(0.004) (0.004)
Business Networks - - 0(821(:;*
Managerial Growth - - 0(810%?;*
Bonuses to 0.008*
Employees i i (0.005)
LR’ 93.37 422.69 458.20
Pseudo R? 0.021 0.096 0.104

Notes: No of observations 3500. *The null hypothesis that each coefficient is equal to zero is rejected at the 10%
level of significance. **The null hypothesis that each coefficient is equal to zero is rejected at the 5% level of
significance. ***The null hypothesis that each coefficient is equal to zero is rejected at the 1% level of significance.
Standard errors are reported in parentheses.

The analysis of probit estimates of the impact of ICT adoption on the internationalization of

SME’s yields also interesting results, since the coefficient is positive and strong at the 1%



level of statistical significance. In particular, the coefficient ranges from 1.3 percentage points
to 3.9 percentage points in the three models under estimation. This finding implies that the
decision of SME’s to adopt Information and Communication Technologies increases their

probability to export by about 1.5 — 4 percentage points.

The estimation for the rest independent variables including in models 20 and 21 show that
firm size and firm location play a significant role in the internationalization of SME’s, while
the coefficient of business activity does not appear significant. Business networks and
managerial growth affect positively the likelihood of an SME to export at 1% level of
significance. Bonuses to employees seem also to affect in a positive way the export activity

of firms at 10% level of statistic significance.

In overall, our basic findings obtained from the quantification analysis can be summarized as
follows:



Box 12: Policy suggestions to enhance digital entrepreneurs and innovative SME’s

Policy actions in the context of the Digital Entrepreneurship Strateqgy (setting by

European Commission: DG Enterprise and Industry)

e Enhancement of digital innovation and commercialization of ideas in ICT
sector

e Improvement of digital infrastructure, regulatory framework, and ease of
doing business

e Facilitating access to finance and enhance digital investments

e Fostering e-leadership skills through education and training

e Creation of a supportive entrepreneurial culture

Next Step Strategies

e Harmonization of the relevant laws and regulations with international
norms mainly on issues related to the internationalization of SME’s,
commercialization, protection of intellectual property rights

e Alleviation of the administrative burden on ICT-intensive start-ups

e Simplification of the procedures governing the establishment and
operation of SME’s

¢ Implementation of deregulation in product and labour markets

e Protection via legislation framework of intellectual property rights for
digital entrepreneurs and innovative SME’s

e Stimulating the use of public-private partnership schemes to promote
investment and the involvement of businesses in commercialization and
technology transfer

e Facilitating closer linkages between SME’s and universities

e Motivating the establishment of joint research ICT laboratories e.g. by
providing fiscal incentives

e Establishment of technology transfer offices within universities

e Facilitating the open use of digital outputs derived from a research
organization through licensing

e Stimulating the participation of SME’s and universities in cross-border
open innovation

e Facilitating technology transfer of new digital knowledge through the
international mobility of employees

e Facilitating the access to external finance for innovative-driven start-ups,
e.g. through the development business-angels networks at National and
European level, hybrid public-private funds, crowd-sourcing

e Selection and dissemination of information on international best
practices of how to promote digital entrepreneurs




- AICT adoption in Greek SME’s increases their probability to innovate by about 4 - 9 percentage points
- ICT penetration in Greek SME’s facilitates significantly their internationalization since it increases their

likelihood to export by about 1.5 - 4 percentage points

Improving the value added of the products / services produced by the Greek productive system is a key

component for improving international competitiveness. Greece cannot efficiently compete with low cost
economies that focus on low labor cost and unskilled labour. Such a strategy is myopic and does not build on the
capabilities that the human capital of the country possesses. But in order to increase the value content of our
production we need to foster innovation and knowledge based entrepreneurship. The adoption and diffusion of
ICTs in the productive process can provide cost and innovative advantages that go beyond the labour cost. That is
why investing in ICTs is not a luxury type of investment, even in times of tight fiscal condition, but rather a

precondition for innovative growth




8. Summary

Nowadays, the rapid evolution of digital technologies and especially of Information and
Communication Technologies (ICT) creates great challenges for a smart, sustainable and
inclusive growth, being thus a crucial flagship initiative of the Europe Strategy 2020.
Governments around the world design and implement ICT adoption and digital growth strategies
in order to improve efficiency and transparency in public administration; stimulate new business
formation, job creation, competitiveness, innovativeness and export activity of businesses;
improve social welfare and the quality of life for citizens. At the same time new technologies and
especially ICTs create a new business environment that represents the so called transition to a
digital economy. This transformation creates new business opportunities of high added value and
offer more dynamic patterns for a smart, sustainable and inclusive growth. These elements are

currently being implemented all over Europe under the umbrella type Europe Strategy 2020.

Greece has not yet captured the benefits of ICT adoption since it still falls below EU average
in 65 out of 84 ICT indicators (77%) based on the European Digital Agenda (Digital Agenda
Scoreboard, 2013). Greece has low performance in broadband penetration, the frequency of
internet use, the use of electronic transactions and electronic procurement. These
shortcomings become even more important today in Greece. After a six-year period where
about 25% of its gross value added was lost, and unemployment increased to the socially
unacceptable level of around 27%, the economy is now struggling to recover. Policy makers
are currently facing a great challenge to support the recovery process within a difficult fiscal
environment. The challenge for the Greek government refers to its role as a motivator,
contributor, carrier, facilitator or source of the digital growth process. Some of the tools that

could help in this direction are discussed in this study.

The implementation of the 4 digital projects identified in this study (digital signatures to
public administration, development of open data, improvement of e-skills, stimulation of
digital entrepreneurs and innovative SME’s) is thought to render big benefits for the economy
in terms of exports, country’s competitiveness & transparency, job creation, innovation, e.t.c.
The choice of the specific 4 priority areas was driven by the strategic framework in digital
growth designed for the period 2014-2020 at European and Greek policy level of analysis. To
explain the economic importance and potential benefits that could be derived from the
implementation for each digital project suggested in this report, we provided 4 separate analyses.
These analyses provide hard quantitative results on some of the benefits that we can achieve, by
rapidly implementing such “digital projects”. The basic findings from the quantification analyses

can be summarized as follows.



Digital Projects

Data and Methodology

ROI analysis, relying on an example
of Arx Company that sells the
CoSign digital solution

Relationship under estimation

Impact of digital signatures solution

Empirical findings

The adoption of digital signature solution in
the Greek public administration is expected to

2010-2012

Impact of open data on new
business creation

Digital Signatures in  public administration on cut costs by about 380 million euros (1%
Public Government Procurement 8overnment cost savings year).
2009
A 100% increase in the diffusion of open data
in Greece will result in a significant
Impact of open data on country . . . s
. improvement in its ranking position in terms
competitiveness L. o
of competitiveness by 25 positions (from
56™to the 31%).
OLS regressions,
78 countries including Greece,
Open Data

A 100% increase in the diffusion of open data
in Greece will result in a significant
improvement in its ranking position in terms
of transparency by 33 positions from (80" to
the 47").




Digital Projects

Data and Methodology

Relationship under estimation

Impact of open data on country
transparency

Empirical findings

A 100% increase in the diffusion of open data
in Greece will result in the creation of 6332
new businesses.

E-skills

GLS Random Effects Panel
regressions,

28 EU countries including Greece,
2004-2013

Impact of e-skills on export activity

If 1000 individuals obtain e-skills, exports in
Greece will increase by 13.9 million euro

Impact of e-skills on new business
creation

If 1000 individuals obtain e-skills, 72 new
businesses will be created in Greece

Digital Entrepreneurship and
Innovative SME’s

Probit Regressions (marginal
effects),

3500 Greek SME’s
2012

Impact of ICT adoption within
businesses on the innovativeness
of SME’s

ICT adoption in Greek SME’s increases their
probability to innovate by about 4-9
percentage points

Impact of ICT adoption within
businesses on the
internationalization of SME’s

ICT penetration in Greek SME’s facilitates
significantly their internationalization since it
increases their likelihood to export by about
1.5-4 percentage points




Furthermore, the implementation of the following actions could arguably enhance the

adoption of ICT in the above mentioned priority areas:

Specific policy suggestions to support the efficient adoption and use of digital signatures in
public administration

Establishment of a clear and simple regulatory/legislative framework for digital
signature and wide use of electronic stamp and especially in aspects related to the
manner in which the electronic identities of individuals are proofed, the processes
for assigning signature privileges and the authentication method for an individual

Facilitating the communication between public sector and businesses/citizens via e-
mail

Maintaining integrity of the document, report, record to which the e-signature is
applied

Ensuring compatibility with multiple content authoring applications

Policy suggestions to support the development of open data

Recording and diffusing knowledge on the available data per public organization
Creating a platform for government practitioners to exchange ideas and/or
experiences on open data projects

Development of a guide for government practitioners to foster public sector
information and data reuse

Educating and informing government practitioners via workshops on how to
publish public data online

Monitoring the progress being made with respect to open data projects

Supporting partnerships between public sector and private data centers

Policy suggestions for the stimulation of digital and ICT skills

Taking initiatives to support technology careers in workforce, e.g. by including
mentoring programmes and high-school/university work experience/internships in
ICT sector and by establishing a Technology Education and Careers Council

Provision of ICT training programmes for immigrants and women

Expansion of lifelong ICT learning programmes

Stimulating the emergence of techno-starters, applied science technologists and
technicians e.g. through certified ICT professionals and foreign credential

recognition



Policy suggestions to enhance digital entrepreneurs and innovative SME’s

Harmonization of the relevant laws and regulations with international norms mainly
on issues related to the internationalization of SME’s, commercialization, protection
of intellectual property rights

Stimulating the use of public-private partnership schemes to promote investment
and the involvement of businesses in commercialization and technology transfer
Motivating the establishment of joint research ICT laboratories e.g. by providing
fiscal incentives

Establishing and exploiting technology transfer offices within universities
Facilitating the access to external finance for innovative-driven start-ups, e.g.
through the development business-angels networks at National and European level,
hybrid public-private funds, crowd-sourcing

Selection and dissemination of information on international best practices of how

to promote digital entrepreneurs
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10.Appendix

10.1 Open data methodology

a) We apply OLS regression technique in order to measure the effect of open data on
competitiveness (model 1). We gradually build up controlling for low / high income
countries in year 2012 (model 2) and including the variable scientific and technical journal

articles as an independent variable (model 3).
Model 1:
Model 2:
Model 3:

where the dependent variable, “gci ” stands for the natural logarithm of the global

competitive index of country I The natural logarithm has been used for scaling purposes.

“odb” corresponds to natural logarithm of the open data Barometer index in country i.

“class” is a categorical variable controlling for low/high income countries.

“pub”corresponds to natural logarithm of the number of scientific and engineering articles
published in country i.

The constant term QL captures the unobserved specific effect of open data, while the term “

”

U, is the error term. Finally, parameters B denote the slope coefficients. Note that

coefficient is of primary interest in our study since it captures the effect of open data on
the global competitiveness index.

In doing so, we utilize data collected from the following data sources:

e World Economic Forum’s Global Competitiveness Index (2013) -The World Economic
Forum’s Global Competitiveness Index is one of the most reliable and famous
rankings. It covers 142 economies, representing 99% of world GDP.

e The Open Data Barometer™ (ODB) (2012-2013). The Open Data Barometer (ODB)

takes a multidimensional look at the spread of Open Government Data (OGD) policy

B The Open Data Barometer is structured in three sections to reflect the different stages involved in
realising the benefits of open data, and the different groups who may be involved in, and may benefit
from, open data. The three sections are readiness, implementation and impact.



and practice across the world. Combining peer-reviewed expert survey data and

secondary data sources, the Barometer explores countries readiness to secure
benefits from open data, the publication of key datasets, and evidence of emerging
impacts from open government data.

e World bank- Scientific and technical journal articles (2011). Scientific and technical
journal articles refer to the number of scientific and engineering articles published in
the following fields: physics, biology, chemistry, mathematics, clinical medicine,

biomedical research, engineering and technology, and earth and space sciences.

We control for low / high income countries in year 2012 using GNI per capita, calculated using
the World Bank Atlas method. Economies are divided to categories according to GNI per
capita. The variable takes the value 1 for low income countries if GNI per capital equals to
$1.035 or less; 2 for lower middle income, $1.036 - $4.085; 3 for upper middle income,
$4.086 - $12.615; and 4 for high income, $12.616 or more.

b) We apply OLS regression technique in order to measure the effect of open data on
transparency (model 1). We gradually build up controlling for low / high income countries in
year 2012 (model 2) and including the variable scientific and technical journal articles as an

independent variable (model 3).

Model 4:

Model 5:

Model 6:

Readiness - identifies how far a country has in place the political, social and economic foundations for
realising the potential benefits of open data. The Barometer covers the readiness of government,
entrepreneurs and business, and citizen and civil society.

Implementation — identifies the extent to which government has published a range of key datasets to
support innovation, accountability and more improved social policy. The barometer covers 14 datasets
split across three clusters to capture datasets commonly used for: securing government accountability;
improving social policy; and enabling innovation and economic activity.

Emerging impacts — identifies the extent to which open data has been seen to lead to positive political,
social and environment, and economic change. The Barometer looks for political impacts — including
transparency & accountability, and improved government efficiency and effectiveness; economic
impacts — through supporting start-up entrepreneurs and existing businesses; and social impacts —
including environmental impacts, and contributing to greater inclusion for marginalised groups in
society’


http://data.worldbank.org/about/country-classifications/world-bank-atlas-method

Where the dependent variable, “trans” stands for the natural logarithm of Transparency

International’s Corruption Perception Index in country ! for the year 2013. The natural
logarithm has been used for scaling purposes.

“odb” corresponds to the natural logarithm of the open data Barometer index in country i.

“class” is a categorical variable controlling for low/high income countries.

“timetax” corresponds to the natural logarithm of time (hours per year) to prepare and pay
three major types of taxes: the corporate income tax, the value added or sales tax, and labor
taxes, including payroll taxes and social security contributions.

The constant term QL captures the unobserved specific effect of open data, while the term “

”

u, is the error term. Finally, parameters B denote the slope coefficients. Note that

coefficient is of primary interest in our study since it captures the effect of open data on
the entrepreneurship.

In doing so, we utilize data collected from the following data sources

e Transparency International‘s corruption perception index (2013). The Corruption
Perceptions Index ranks countries and territories based on how corrupt their public
sector is perceived to be. A country or territory’s score indicates the perceived level
of public sector corruption on a scale of 0 - 100, where 0 means that a country is
perceived as highly corrupt and 100 means it is perceived as very clean. The
hierarchical ranking indicator of transparency involves 177 countries including
Greece.

e The Open Data Barometer'* (ODB) (2012-2013). The Open Data Barometer (ODB)

takes a multidimensional look at the spread of Open Government Data (OGD) policy

" The Open Data Barometer is structured in three sections to reflect the different stages involved in
realising the benefits of open data, and the different groups who may be involved in, and may benefit
from, open data. The three sections are readiness, implementation and impact.

Readiness - identifies how far a country has in place the political, social and economic foundations for
realising the potential benefits of open data. The Barometer covers the readiness of government,
entrepreneurs and business, and citizen and civil society.

Implementation — identifies the extent to which government has published a range of key datasets to
support innovation, accountability and more improved social policy. The barometer covers 14 datasets
split across three clusters to capture datasets commonly used for: securing government accountability;
improving social policy; and enabling innovation and economic activity.

Emerging impacts — identifies the extent to which open data has been seen to lead to positive political,
social and environment, and economic change. The Barometer looks for political impacts — including
transparency & accountability, and improved government efficiency and effectiveness; economic
impacts — through supporting start-up entrepreneurs and existing businesses; and social impacts —
including environmental impacts, and contributing to greater inclusion for marginalised groups in
society’



and practice across the world. Combining peer-reviewed expert survey data and

secondary data sources, the Barometer explores countries readiness to secure
benefits from open data, the publication of key datasets, and evidence of emerging
impacts from open government data.
e  World Bank
o Time to prepare and pay taxes (2012). Time to prepare and pay taxes is the
time, in hours per year, it takes to prepare, file, and pay (or withhold) three
major types of taxes: the corporate income tax, the value added or sales tax,

and labor taxes, including payroll taxes and social security contributions.

We also control for low / high income countries in year 2012 using GNI per capita,
calculated using the World Bank Atlas method. Economies are divided to categories according
to GNI per capita. The variable takes the value 1 for low income countries if GNI per capital
equals to $1.035 or less; 2 for lower middle income, $1.036 - $4.085; 3 for upper middle
income, $4.086 - $12.615; and 4 for high income, $12.616 or more.

c) We apply OLS regression technique in order to measure the effect of open data on new
business creation (model 1). We gradually build up controlling for low / high income
countries in year 2012 (model 2) and including the variable “Time to prepare and pay taxes”

as an independent variable (model 3).
Model 7:
Model 8:
Model 9:

Where the dependent variable, “nbd, ” stands for the natural logarithm new business density

(new registrations per 1,000 people ages 15-64) in country [ for the year 2012. The natural

logarithm has been used for scaling purposes.

“odb” corresponds to the natural logarithm of the open data Barometer index in country i.

“class”is a categorical variable controlling for low/high income countries.

“timetax” corresponds to the natural logarithm of time (hours per year) to prepare and pay
three major types of taxes: the corporate income tax, the value added or sales tax, and labor
taxes, including payroll taxes and social security contributions.


http://data.worldbank.org/about/country-classifications/world-bank-atlas-method

The constant term i captures the unobserved specific effect of open data, while the term “

”

u, is the error term. Finally, parameters B denote the slope coefficients. Note that

coefficient is of primary interest in our study since it captures the effect of open data on
the entrepreneurship.

In doing so, we utilize data collected from the following data sources

e The Open Data Barometer™ (ODB) (2012-2013). The Open Data Barometer (ODB)
takes a multidimensional look at the spread of Open Government Data (OGD) policy
and practice across the world. Combining peer-reviewed expert survey data and
secondary data sources, the Barometer explores countries readiness to secure
benefits from open data, the publication of key datasets, and evidence of emerging
impacts from open government data.

e World Bank

o New business density (new registrations per 1,000 people ages 15-64) (2012):
New businesses registered are the number of new limited liability
corporations registered in the calendar year. Data are collected through
World Bank's Entrepreneurship Survey.

o Time to prepare and pay taxes (2012). Time to prepare and pay taxes is the
time, in hours per year, it takes to prepare, file, and pay (or withhold) three
major types of taxes: the corporate income tax, the value added or sales tax,

and labor taxes, including payroll taxes and social security contributions.

® The Open Data Barometer is structured in three sections to reflect the different stages involved in
realising the benefits of open data, and the different groups who may be involved in, and may benefit
from, open data. The three sections are readiness, implementation and impact.

Readiness - identifies how far a country has in place the political, social and economic foundations for
realising the potential benefits of open data. The Barometer covers the readiness of government,
entrepreneurs and business, and citizen and civil society.

Implementation — identifies the extent to which government has published a range of key datasets to
support innovation, accountability and more improved social policy. The barometer covers 14 datasets
split across three clusters to capture datasets commonly used for: securing government accountability;
improving social policy; and enabling innovation and economic activity.

Emerging impacts — identifies the extent to which open data has been seen to lead to positive political,
social and environment, and economic change. The Barometer looks for political impacts — including
transparency & accountability, and improved government efficiency and effectiveness; economic
impacts — through supporting start-up entrepreneurs and existing businesses; and social impacts —
including environmental impacts, and contributing to greater inclusion for marginalised groups in
society’






10.2 Eskills Methodology

Methodologically, we exploited the selected panel data by using GLS (Generalized Least

Squares) random effects regressions.
a) In order to estimate the impact of e-skills on export activity we use the following models:

Model 10:
Model 11:
Model 12 :

where the dependent variable “Exp” stands for the export activity of a country i in time
period t. This variable is measured by the ratio of exports to GDP. The basic independent
variable under examination in our models, that is “Eskills”, is measured by the percentage of
individuals who have carried out 5 or 6 of the 6 Internet related activities. The GDP growth
rate controls for countercyclical effects in economies during the examined time period, while

the vector “D” corresponds to year dummies.

The constant term “a” stands for the unobserved firm specific effects taking thus into account
potential heterogeneity among firms, while the term “u” corresponds to the disturbance
term. Finally, parameters “B” denote the slope coefficients. Noticeably, that coefficient is
of primary interest in quantification analysis of digital skills since it captures the impact of e-

skills on exports.

b) To quantify the impact of e-skills on new business creation we estimate the following

equation models:
Model 13:
Model 14:
Model 15:

where the dependent variable “Entrepr” denotes the new business creation in country i at t
period. This variable is measured by the indicator of new business registration provided by
World Bank per country. The independent variables have been described in the

abovementioned analysis remaining the same to previous models.



10.3 Digital Entrepreneurship and Innovative SME’s Methodology

a) To estimate the impact of ICT adoption on the innovativeness of businesses we utilize the

following equations by building gradually the following three models:
Model 16:
Model 17:
Model 18:

where the dependent variable “Innov” denotes a dummy capturing the innovativeness of

businesses. In particular,

- it takes the value of 1 when a firm declares that they introduced at least one
innovation in the last three years,
- and the value of 0 when a firm declares that none innovation has been launched by

the company during the last 3 years.

“ICT” is a categorical variable and stands for the ICT adoption in businesses. This variable

takes the following values:

7 if the firm adopts quickly (before its competitors) new ICT in the total activities,

- 5if the firm exhibits significant efforts to adopt ICT by introducing all the technologies
that its competitors use,

- 3 if the firm exhibits limited efforts to adopt ICT by introducing the most popular
technologies in the industry,

- and the value of 1 if the firm makes no effort for the adjustment to the new

conditions through the introduction of ICT.

Size denotes the size group of the firm taking

the value of 1 if firm is micro (0-9 employees),

the value of 2 if firm is small-sized (10-49 employees),

the value of 3 if firm is large-sized (above 50 employees).

“Loc” and “Activ” are categorical variables controlling for the location and the activity of a

firm respectively.



“R&D” is also a categorical variable measuring the intensity of research and development

expenditures at firm level taking values

1 (the firm declares none R&D expenditures),

3 (the firm declares a low rate in R&D expenditures <2%),

5(the firm declares a moderate rate in R&D expenditures e.g. 5%-7%),

7(the firm declares a high rate in R&D expenditures: above 10%).
“Netw” corresponds to business networks of a firm, taking the following values:

- 1:the firm has not developed any collaboration with other businesses
there was an interest but no initiative was taken by the firm

the firm took an initiative that has not resulted in collaboration
there was a collaboration/synergy plan but with no implementation

2:
3:
4.

- 5: the firm participated in a collaboration or in a joint research project
6: the firm participated in two collaborations or joint research projects
7:

it is a consistent practice of the business to develop synergies and collaborations

“Cult” measures if the business environment and culture encourage employees to take
initiatives and propose new ideas, allowing the risk of potential failure. Specifically this

categorical variable takes the following values:

- 1: the culture and business environment do not allow any initiative and risk to be
taken by employees, while any failures are unacceptable.

- 3: the culture and the business environment encourage employees to a limited
extent to take initiatives and risks.

- 5:the culture and the business environment encourage employees to a considerable
extent to undertake initiatives and risks.

- 7: there are highly developed business systems which strongly encourage initiatives
and risks to be undertaken by employees, while potential failures can be exploited as

a valuable experience for the future.

The constant term “a” stands for the unobserved firm specific effects taking thus into account
potential heterogeneity among firms, while the term “u” is the error term. Finally,
parameters “B” denote the slope coefficients. Note that coefficient is of primary interest
in the present analysis since it captures the effect of ICT adoption in SME’s on their

probability to innovate.



b) To estimate the impact of ICT adoption on the internationalization of businesses we make

use of the following equations by building gradually the following three models:
Model 19:
Model 20:
Model 21:

where the dependent variable “Exp” corresponds to the export activity of a firm. In particular,

it is a dummy taking

- the value of 1 if a firm declares that performs exports,

- the value of 0 if a firm does not perform exports.

The new variables that have been added in the analysis of internalization of SME’s concern
the managerial growth (“ManGr”) and the bonuses provided to their employees (“Bon”). In
particular, managerial growth is a categorical variable capturing the dependence of the goals
of managers and business executives with the growth of the firm. Hence, managerial growth

variable takes the following values:

- 1lifthereis no dependence
- 2ifthereis alimited dependence
- 3ifthere is a significant dependence

- 4 ifthereis a very strong dependence.

Also, bonuses denote also a categorical variable standing for the establishment of a bonus
system within a business to recognize successful ideas and/or innovations by employees. This

variable takes the following values:

- 1:if thereis no recognition or bonus system
- 2:if there is a limited informal recognition, without the establishment of a bonus
system

- 3:ifthereis a relatively developed bonus system

4: if there is a fully operational bonus system

The other variables of the models under estimation, i.e. firm size, firm location, business
activity, business networks have been included and described in the analysis of innovation of

SME’s above. Again, the constant term “a” stands for the unobserved firm specific effects



taking thus into account potential heterogeneity among firms, while the term “u” is the error
term. Finally, parameters “B” denote the slope coefficients. In should be highlighted here that
coefficient is of primary interest in the present analysis since it captures the effect of ICT

adoption in SME’s on their probability to innovate.
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Q) 2XETLKN EPEVVNTLKA SpaoctnpLotnta
O 0BE

e MeAeteg yia tov kAdoo twv TIIE kot ™ Stayvon g
Kowwviag ¢ [TAnpogopiag
e Et0wkn I'pappateia yio v Ktll (2004)
e [Tapatnpntpto yia tv Ktll (2006-2009)
e Yteyn EAAnvikn g Biounyaviag (2010-2014)

* Eowteplka epya:
o KAadikn peAetn yla t oxeomn Kawvotouiag kot KAddwv

YymAn Texyvoroyiag

e MeAetn yia ta eumodia ot S1Adoon TOL Internet GTNV
EAAGSa (Google, 2012)

e MeAETn Yt TO mobile communication (EEKT, 2012)

e MeAétn Y to Cloud computing (Microsoft, 2011)
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@0 uvdeopotnta: Ztabepn eupulwVLIKN
BO ouvOeon (volkokupLa)

e H EAAdSa €xel BeATIWOEl oNUAVTIKA GE CUVIECILOTNTA OUWG
oL eTMIS00ELG TNG EEaKOAOVOOVY va Elval YAUNAOTEPES ATTO
OQUTEG TWV TIEPLOCOTEPWV XwpPwV EE
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e H EAAada e€akorovBel va amexel anod tov M.O. otnv EE.

Enterprises selling online - SMEs (10-249 persons employed) (in % of

enterprises)
16,0%
—5-0%———._15,0% 15,0%
14,0% %
\ &.’F‘U ’ °
12,0% 12,0%
SmTT0%
10,0%
0
o oo 9,0%
——r— 0%
6,0% 0T 7
V,O%
4,0%
2,0%
0,0%
2007 2008 2009 2010 2011 2012 2013 2014

=&—EL_entreprises_selling online =M-EU_entreprises_selling online

(-




™

8@ pn n umnp -g
Use of eGovernment services - enterprises -All enterprises (in % of
enterprises)
100,0% ST 0% 88.0%
’ 88,0%
90,0% 82.0% 83,0% A
78,0% 0 y <-=
. — T 77,0% @ s

80,0% ———— 84,0% '
70,0% — 76-0% 84-0%

— 68,0% 70,0%
60,0% 65,0% *
50,0%
40,0%
30,0%
20,0%
10,0%
0,0% : : : : : : .

2007 2008 2009 2010 2011 2012 2013

=&—LEU_egov services-entreprises =l—EL_egov services-entreprises




2uvoeoipotnta: 2tabepn evpulwViIKN
ouvOeon

o HEAAGSa €xel BeATiwOel onuUavTIKA o€ eVPLIWVIKOTNTA OUWS OL ETMLOOCELS
™G €EaK0A0VOOVVY VO VOTEPOVV GE OYEDT LLE TIG TIEPLOCOTEPEG XWPESG TNG EE

Fixed broadband penetration (subscriptions as a % of population), July

Fixed broadband penetration at EU level, 2014

January 2004 - July 2014

45%
35%
30,9%
9 40%
30% 28,2% 292&/’
27,0%
25,4% 35%
25% no 26,5% %
21,5% =7
24,3% 30%
209%4.8,19 22,2
25%
15% 17,1%
20%
13,5%
10% .7
019 15%
,1%
5%
10%
0%
[ [ o [ [ [ [ o 5%
= = =) = = = =S =
S S S = [N = = i
N [e3] © o = N w »

) . 0%
==¢==FU Penetration % ==l==F| Penetration % ROBGSKHRPL IT LV HUPT AT

m

S IE CY SI EL CZEE LT EU FI SEBE LUMT DE UK FR NL DK




e
@0 >uvbeopdtnTa: Aiktua UPNAAG
B taxutntac(>=30 Mbps)

o XounAn kaAvym Siktvwv VYMANS TaxVvTNTaS (NGA): XUnAOTEPT ATO TO
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Yuvoeopotnta: Atetoduon Kvntwv eUpuUlWVIKWY

urtnpeotlwyv (cuvdpountec ava 100 atopua)

e 0 pubuodg owEnGng ™G Stelodvong oe KLVT]TO( evpLl{wVIKA SlKTLA SLOprGnKs Blato

10 2013 pe amotéAeoua to 2014 va BPLOKOUACTE OTIS XAUNAOTEPES BEGELS TN G
KATATAENG
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* To % Twv atopwyv Tov ypnolpomolovv H/Y otnv
EPYACLA TOUG SEV ONUELWVEL TA TEAELTALX XPOVIX
aloonUElWTN HETABOAN

Persons employed using computers at work - All enterprises (in % of total

employment)
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@ KOl TOV MPOYPAMUHUATLOMO

o 'EAAewym StadettoupykoTnTag Kot dteohvéeons ota
OLAPOPA AEITOVPYLKA CLUOTNUATO TOV ONUOCLOV TOUEN

o ‘EAAewm KOWVNG QAPXLTEKTOVIKNG OTOV SNUOCLO TOPEX
™ 3\1‘[7\“ POPOPIKNG, ATTOVC LN KOLVWY TTPOTUTIWV KL
TIOALTIKEG CUUUOPPWOTG Y TN xpnon twv TIIE

e XaunAn a&lomoinon vmodopwv TIIE, KaTakeEPUATIOUOG
OVOTNUATWY, LEYAAT SLAOTIOPA KAl ETIIKAAVPELS 0T
AELTOVPYIKA OCUOTIUATO TNG ONUOCLOG SlolKNoMC.

e [ToAuTTAOKOTN T 0TO BECUIKO KL KAVOVIOTIKO TTAQLOLO

* XpovoBopeg Stadikaoies yia dnuooieg ouppacelg
ONUAVTIKEG KAOVOTEPTOELG OTA OTAOLY TOU
LAY WVLO U0V, TT]% SnuoTpaciag, TG avabeong KAT)
EETIEPVOVTAG TN OLAPKELX LN G TWV TIPOUT|OEVOEV WV
npoiovtwv/ ymmpeoiwv TIIE, odnywvtag etoL oty
VL0OETNOT TEAKA EETTEPACUEVWV WG EVA BaBuO
TPOLOVTWV/AVCEWYV

\
\
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gg TPpATNYLKOL ZTOXOL HAEKTPOVLKAC
ArtakuBéEpvnonc otnv EAAada (2014-2020)

4
EKGUYXPO’V LOHLOG e AmAomoinon Sadikactwv peow g xpnong TIE
™m¢ 6]’] HOO LG e HAektpovikn Slaxelplon Twv eyypa@wv-Pm@Lomoinon twv

’ StadkaoLwv
dLolKnong

: * Evomompeévn Siaxelpion Twv oxéoewv LETAE) TOV KPATOUGS, TWV
E’r[(x\)a(yu\}Sgo'n TWV TOALT®WV KaL TG Snuooiag Stoiknong

’ o Anuovpyia evog kowvol onpelov EMAPNS UE TN SnHocLa
TIOALTWV UE TNV S10lknom

6]’] u(’)(j L 6 LO [K‘rl O"rl e Tautomoinon Twv TOAT®WV
o JuumepiAnym UmeLakng texvoloylag kat Ymelakn ekmaidsvon

Zuvepyaoia
Op lZ(’)VT LWV o ALOAELITOVPYIKOTNTA TWV BACIK®OV UNTPWWYV THG SNUOCLAG
p Stolknong
moAlTikwyv TIIE 1L e AvowT) TpdoBact ot Snpdoix TAnpo@opia

dnuoota dlolknon

Source: Ministry of Administrative Reform and E-Governance




e
@0

@/‘[' Cloud Computing: e€olkovopunon kdéotoug, avénuévn
napaywylkotnta, Staxeipion / eméktaon tng {ATNONG

Cloud

computing

Kootog e§omAtopov IT Awayeiplon apov {fmmong

[Mapaywywotnta epyaciag Evel&ia (Scalability)

Kbéotog evepyelag NEec eTILXELPNOELS

EmimA€ov Samaveg ya CC AVTaywVvIoTIKOTNTA
E€owkovounon damavwv EmimAgov mapaywyn)

o




e

€ JIoEK.

Q) Tnv tpéxouvoa dekaetia n eAANVLIKN OolKOvVouia

C/@ Ba umopouvoce va kepdicel ~ €16 droek. oe AET

EmitrAéov AMNA Aéyw CC 2011-20
- . ~_

AEI to 2020: +1.1% b

T

38 XO\ VEEG BEoELS \))

spyoccnag Ve
Eoikovopnon Augnon mapaywyng MoAAatTAaciaoTiKO 2UvoAo
KOO TOUG (Apeoco ATTOTEAEC MO

aTTOTEAEOUA)

™
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KaBuotepnuévn dleicdbuon cuvemAyeTal PLLKPOTEPN
g€oLlKOVOUNON KOOTOUC, MTWON TWV e€aywywyV Kol
ULKPOTEPN EMEKTAON TNC MAPAYWYAC

Egoikovopunon k6oToug

Eaywyég (Apeon emidpaon)

900 - 200 -
800 - 150 4
700 A
100 A
600 A
= 50 A
g 500 - - -
w 2] 0 -
w400 - %
w _ 4
300 1 50
200 -100 -
100 - -150 A
O T T T T T T T T T T 1 '200 7
o — (3N ™ <t n © N~ 0] o o
S 2 8 8 8 § 8 8 8 8 § 250 -
Y N N N 3V 39 Y N 3% 3% 39
——piiyopn Sigiocduon Baoiké cevéplo KaBuoTepnuévn Sigioduon =——=["pRiyopn Sicicduon Baoiké ogvdpio KaBuoTtepnpévn Sicioduon
EmimrAéov rapaywyn (Aueco ammoTéAeopa) EmimrAéov Trapaywyn (ZUvoAIKO aTTOTEAEOHQ)
1.600 - 3.500 -
1.400 + 3.000 - —
1.200 - E 2500 -
: 1.000 A 1 :
5 4 S 2.000 4
™ ™
w 800 - w
w W 1,500 -
600 A
400 4 1.000 A
200 500 -
O T T T T T T T T T T 1 O T T T T T T T T T 1

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

2010

2011

2012
2013
2014
2015
2016
2017
2018
2019
2020

@ Fpriyopn digioduon Baoiko6 oevaplo == KaBuaoTepnuévn dicicduon == pRyopn dicicduon Baoiké oevdaplo == KaBuoTepnuévn dicicduon /
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Qo 2toxoC HeAeTnc «YoBEtnon twv TME kat

bndrakn avantuén otnv EAAada»

AVAALOT VPLOTAUEVNC KATACTOONG WG TTPOG TNV YN PLOKT CUYKALOT)
Xaptoypdgnon eumodinwv otnv AmoteAeopatikn E@appoyn twv
Yneplakwv Apacewv otnv EAAGda

AmoTtUTWwoN oTPATNYIKOU TTAAG IOV TIOALTIKWY YLo TNV TTPOWON o1 TWV
TIIE otnv Evpwmn kot v EAAdda

HOO‘OTLKOT[OLT] o oocps?u-:toov Y ST[lXSLp‘r] O€LG, STUOCLO TOUEN KAl
EVPUTEPA VLA TNV OLKOVOMLO( QO TNV U)\O‘nom on KouBLKu)V YT
Aettovpyia ™G owkovopiag epapuoywv TIIE pe loyvpa kot peTpnoLa
OPEAT 0€ OPOUG

e Efolkovounomng Kk6otoug

o [TapaywylkOTNTH KoL EEWOTPEPELA TWV ETILXELPTOEWV

e Emiyeipnuatikotnrag

e [Ipow6OnNoNG MG KAVOTOWUIAG

e ESaywywv

e Anulovpylag Bécewv amaoydAnong

* AVTOYWVIOTIKOTITOG

™
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‘3(_ >TOX0C peAéTnC «Yio0étnon twv TNE kot

B bndlakn avantuén otnv EAAada»

e Kpumplo sm}\oyng Hporepouonomcn Spaoswv o010 TAaiolo Tov
oTPATNYLKOV oxedlov yia tn Pnelakn avamntuén 2014-2020

e 'Ep@aocn otnv vAomoinon tecodpwyv LEYAAWY «PM@PLaKwV»
TapeUBAoeEwV GTNV OLKOVO L.

o «I[IpowBnon TWV YM@ELaKwyv VTToypa@wV 6To STNUOCLO TOUEN
e «Avamtuén avolytwv SES0UEVWVY
e «BeAtiwon twv nAektpovikwy SeEL0TNTWV (e-skills) TOU
TANBvoUOoU»
* «Evéuvapwon tov EMyEpnHATIKOD KOt KALVOTOHOV
OLKOOUO T LOTOG

H moootikn avaivon SVGU?\aKmVSL uspog LOVO TWV
WPEAELWV OV ULTTOPOUV vV emreuxeouv LLE TT YPMYOPN
VAOTIOM 0T TETOLWV YNPLAKWV EPYWV.

e [IpOTEPALOTNTEG KL LETPA TIOALTLKTY|G

o y
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Owovoukn Enidpaon Xpnong
Wndlakwv Yroypodpwv oto SnNUOGCLO
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QQ OdéAn amno ypnon Yndlakwv
5/ uTtoypadwv

O@éAN vl n dnuooia Stoiknon O@EAN Yl TOV ISLWTIKO TOPEX O@EAN Yl TIg TToAlteG/ Kovwvia

Aldd0o0on TWV EQAPUOYWV Evputepn xprion epappoywv AvEnon ™G eumioTOoUVNG
NAEKTPOVIKNG SLakvEpvnong e-commerce oTOV YN@PLAKO KOO0

Av&non ikavomoinong Twv
Alddoon epappoywv XPNOTWV AdYw UELWUEVOY
NAEKTPOVIKNG TPATIE(NG KOG TOUG, EVKOALNG Xp1ionG Kol
QUENUEVNC ATTOSOTIKOTN TG

AvEnuévn e€olkovounomn KOGTOUG A0Yw EAQYLOTOTIOMOTG TAXYVSPOUIKWY EE68WV Kal
EKTUTIWONG

BeAtiwon amoTeEAEOUATIKOTNTAG LECW TNG PYNPLOTIOIMOTG KL TNG AUTOUNTOTION oG TWV
SladkaoLwv

NEeG ETYELPTUATIKEG EVKALPIEG KAl SLEUKOAVVOT) ETILXELPTOLAKTG EPYATIAG

(- y




Clo() AAAQ UTTAPYOUV KOl AAAEC
BD npoUmoOeoeLc yia uloBETNON TOUC

. Ecpocpuoyn Kol GAAWV ‘npocesrwv U PECLWV YLX sSpawo(m

smtwroouvnq KoL KABLEPWOT) ACPAAELXG, yvnmornrag KO(L VOULKNG
EYKUPOTNTAG ULOG NAEKTPOVIKTG CUVUAAAYNG, OTIWG:

e Xpoviki) O'nuavm] (time stamping): nuspounwoc KoL WPA OE £V

NAEKTPOVIKO € £YYPAPO, TIOV ATLO SLKVUOUV OTLTO £YYPAPO UT[T] PXE O€
Lo SESOUEVT XPOVIKN OTLYUN KAL OTL OEV EXEL TPOTIOTIOLNOEL EKTOTE

HAgkTpoViKI) 0@ paylda: NAeKTPOVIKO LGOSUVALO TNG oppayidag
TAVW O€ EVA EYYPOPO TIOV VO TILOTOTIOLEL TNV TIPOEAEVOT KAL TNV

AKEPALOTNTA TOV

HASKtpOVlKn Tapadoon, SnAadm JLLe LT peoia avtiotoyn ™G
OUGTNUEVNG ETTLOTOANG GTOV (PUGLKO KOG O

Nopik) kat Osap.ucn amodoyn Twv n?\smpovu«ov EYYp&@wv Tov Ba
SLao@AALLEL TN YVNOLOTITA KAL TNV AKEPALOTNTA TOUG

Hmtmtomm] austrucorntag LOTOOEALBQC, TTY aELomcm]

TIAT pocpopr]cm YL TOV lotoTtoTo (BAT mcrronomruco) m omola Ba
ETTPETEL OTOUG XPNOTES VXX ETPEPALWOOVY TN YVNOLOTNTA TNG
LOTOOEALSAG KL TN CUVOEOT) TNG UE TO ATOUO/OPYAVIOUO TIOV KATEXEL
TNV LOTOCEALS X




‘]ﬁ Baolkéc UTTOOECELC yLO TTOCOTLKOTIOLNGN

E:% enidpaong xpnong bndLakwv vnoypadpwv oto
= Anpootlo

YraAAnAor dnpociov Topéa (2013) 600.000 dtopa

65% Twv VTTHAANAWVY Tou dnpociov Topea (2013)

ApBpOG VTIOYPaPOVTWY EKTUTIWVEL KAL VTIOYPAPEL EYYPAPX

MiKTOG o 00¢ TwV VTAAAA®V XAUNATC
EKTAISEVONG IOV EKTEAOVV TNV ATTOGTOAN QaE, 2.200 €VPW/ PRV
£k8oon avTITUTIWV K.A.TL.

ApLOUOGC EpYAOILL®V ILEPWV TO XPOVO 220

Me Bdon TIG TPAYUATIKES SaTAvVES TOV Snuociov o€
K6010¢ eKTUTIWON G ava oeAlda xopti kat pedavt (Anudoia Toppacn 2009)
TPOCAPHOCUEVT] Y TO €T0G 2013

ExTtipwpevo mpaypatiko k6otog fact{Opevo 6Tov

K06T10¢ yla amostoAn @ai, Kavaplopa Kot XPOVO TIOV ATIALTEITAL KAL 0TOV HIKTO HoB06 Twv

apyelo0£tnon ava £yypago VTTOAAN AWV YOUMATG EKTIAISEVOTG TTIOU EKTEAOVV
QUTEG TIG EVEPYELEG

EATA 3 pépeg mtapadoon, K66ToG ava £yypago 0,830 €

Courier TAPAS0CT) 6€ pLX PEPX, KOGTOG

A ’ 14 5 €
QTOGTOANG AVA £YYpPaPO
XpOVoGg Yl aTtOGTOAT @O, GKAVAPLONA, KoL 3 AeTTh
aApYEL0OETNONG ava £yypa@o
XpOVoG aVAKTNONG EYYPAPOV, AV EYYPAPO 30 Aemta
XpOvoG AVTIKATAGTACTIG XAUEVOV EYYPAPWV AVA 60 hemtd

fyypago
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O JUMTIANPWHATLKEG UTTOOECELG YLA TTOCOTLKOTIOLNON

@@ enidpaonc xpnonc bnoLakwv vmoypadwv oTo
Anpooio

Baon
Fevika ApLOUOG EYYPAP®WY VA VTTOYPAPOVTA AVA 6
gpyaoun pepa
AplOU6G ceAlSWV v VTTOYEYPAUUEVO 3.5
Eyypaw@o
AplOuo6G VTTOYPAPWV AVA VTIOYEYPAUUEVO 2
Eyypaw@o
YKAVAPLO X % EYYPAPWV TTOV CKAVAPOVTAL 1%
Apxero0étTnon % eyypAa@wyV TTov apxelofetovvVTOL 50%
= ATIOGTOAY) QO % EYYPAPWV TIOV XTTOCTEAAOVTAL LE POE 1%
é ATtoGTOAN] TNV SLx % EYYPAPWYV TIOV ATTOCTEAAOVTAL 5%
e népa
,3. ATtOGTOAY] TNV % EYYPAPWV TIOV XTTOCTEAAOVTOL 3%
= emOUEVT) Hépa
% OVAKTNONG XAUEVWV EYYPAPWV 50%
% OVTIKATACTAONG XAUEVWV EYYPAPWV 30%

\




"“‘.\Q AmoteAéopata HOVTEAOU UTTOAO ) eTid
B‘E U U YLOpoU emidpaonc
4 ’ ’ ’
xpnonc YndLakwv vmoypadpwv cto ONUOGCLO
. Etiowo kéoto
Baon n(exat. €) ¢
ApLOUOG uTtoypadpovTwy 400.000
ApLOUOG eyypadwyVv avd vrtoypdadovta ava 6
EPYOAOCLHN NHEPA
Fevikéd ApLOUOG eyypadwyv ava urtoypadovta ava €Ttog 1.320
ApLOUOG ceAiSwV avA TUTILKO UTTIOYEYPAULEVO 35
gyypodo
ApLOUOG uTtoypad WV AVA TUTILKO UTIOYPAUEVO 5
gyvpado
ExTtUmwon Koéotog / ZeAiba 0,007 € 12,1 skort. €
Skavépiopa % gyypAdwV TToL OKAVAPOVTAL 1%
Koéotog / Eyypoado 0,688 € 3,6 ekat. €
Apxeto8étnon % gyypadwv mou apxsLobetouvivtat 50%
Koéotog apxelto0gtnong /éyypado 0,688 € 181,5 ekart. €
., % geyypAdwyv ToU artooctéAAovtal pe pag 1%
— § Artoctodn dag Kootog / ceAida dpaf 0,688 € 3,63 ekart. €
g :§' ATtOGTOAR ME % eyypAdwVv TTOU ATIOCTEAAOVTAL TAXUSPOLKA 5%
us':_ g_ Taxudpoueio EATA ntapdSoon o€ 3 pHépeg, KOOTOG 0,830 € 22 ekart. €
t S MNap&ddoon o€ 2 % gyypAadwv 1Tou arnocteEAAovTat 3%
HEPEG Courier mapdadoon o pa pépa, KOoTOoG 5€ 79,2ekart. €
% eyypadwv 1OV XAvovTal 3%
% XOUEVWYV EYYPADWYV TTOU avoKToUvTal 50%
Xapéva ‘Eyypada Kootog avaktnong eyypddpou 6,9 € 54,5 gkart. €
% XOHEVWYV EYyYPADPWYV TTOU avTlkaATaoTAONnKav 30%
KOoTOG aVTLKATACTOONG XOLEVWYV gyypAdwV 13,8 € 65,3 ekart. €
ZuUVvOoALkS Kbotog Kéotog ava vrtoyeypappuévo gyypado: 0,80 € 421,7 skat €

/




‘] ATOTEAEOHOATA HOVTEAOU UTTOAOYLOMOU I
,—-\Q enidbpaonc xpnonc ynobrtakwyv vnoypadwyv oTo

dnuoaoto
4 4 4 4
® YT[O}\OYLGU.OQ KOOTOUG L lOGETT] o1 ¢ ULXGC ETOLUNG
’ .
ALoNG (C081gn)

Yneuakn Avon (kdotog 1° £€10¢) 87.600.000 €
Ynelakn Avon S&M (£T1)610 KOGTOG) 17.520.000 €
Yneuakn Avon TII k6otog Stayeiplong (4 xpovia) 6.000.000 €
LUVOALKO KOGTOG NAEKTPLOHOV (4 XpOovia) 960.000 €
4 xpovix KK (ZuVoAlk0 KOG TOC KUPLOTNTHC) 164.640.000 €

[Inyn: “How to Calculate the Return on Investment (ROI) on a Digital
Signature Solution”, Cosign by ARX

@ y
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Glr [TocoTIKA amoTeEAECUATA

H tpowBnon Tov Yn@Lakev voypa@wyv 6T Snuooia
14 14 A 14 14
OLOLK TMOPEL VX 0O O£l 0E £EO0LKOVO cewc kKaL 380

£K EVPW, ETNCLWC

e YmevOuuiletal: n SnUOCLOVOULKY| ETTIEPAOT) TIPOYPAUUATWYV
Kivntikotmtag / amoAoewyv 15000 atopwv oto Anuocio ntav
neptmov 100 ex € emoiwg.

* Aladoon TETOLWV AVCEWV 0TO SNUOCLO TOUEA — AKOUX KOl 0tV
EQPAPUOOCTOVV EV PEPEL: TTOAV TILO ATIOTEAECLOTLKY ATIO UELWOELG
TPOOWTILKOV.

e Av GXSSLO(GTSL OWOTA, TO £PYO0 TWV YNPLAKWV Unoypa(pu)v unopa
VO TTHPEYEL GTOUG LOVVOVTEG XapaEng OLKOVO uumg TIOALTLIKNG £V
LEYAAVTEPO EVPOG sm?\oywv KATA TNV smaywyn TIOALTLKWV
dloiknong avlpwmivwyv TOpwv 6To SNUOCLO TOUEA.
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Owovopukn Eniépoon twv AVolKTWY
Aedopevwy (Open data)
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B Avoktd bedbopeva

(-

KdaBe Aemtto otov kOouo Snulovpyovvtal 1,7 Tploekart.
bytes e6opévwy, (360.000 DVD).

[Teplocotepa Ymeplaxd deSopeva dnuovpyndnkav ta

teAevtaio SVo XPOVLIX ATIO OTL TNV VTTOAOLTT) AVOPWTILVT

lotopla.

 "Big Data”: aU&nom pe puOpo 40% to xpovo. Avtiotoxa, o
SNUOCLOG TOUENS TTAPAYEL CUVEXELN OESOUEVA, OE OAEG TIG
SPACTNPLOTNTEG TOV Kol Ta eTITTES A SLOIKNOMG.

e AvoLlyTr) TTApOXN ALVTWV TWV TIANPOPOPLWV: "AvoLyTA
(KuBepvntkd) AeSopsva’” (Open Government Data-OGD).
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B Avolkta 6edopeva: mapadelypata

Emixepn LLOLTLKY) TIAT) pocpopnm] (Mnrpwa TIAN pocpopu—:g EUTIOPLKWV
OTNUATWYV, EVPECLTEXVIWV KL SLAyWVIG LWV TOV O1Hociov)

ewypa@ikeg AN pocpoptsg (mAnpo@opieg dtevBuvon S
AEPOPWTOYPAPLEG, KTIPLA, KTNUATOAOYLKES TIAT pocpoptsg,
YEWSALTIKA SLKTUOL YEWAOYLKA, VOPOYPAPIKA OTOLYELX KAl
TOTIOYPOAPLKEG TIAT|POPOPLEG)

NOULKEG TTAT pocpopteg (amo@aoelg eBvikwy, EEVWV Kal SLEBvwV
Sikaotnplwy, eBvikn vopobeoia)

MeTewpPOAOYIKEG TTANPOPOPLEG (KALLATIKG SESOUEVA KOl LOVTEAQ,
KALPLKEG TTPOBAEYPELG)

Kowwvika otolyeia (0TATIOTIKA OTOLYEIX OTA OLKOVOULKA, OTNV
amaox0Anon, otnv vyeia, otov mAnOBvouo kal ot dSnuooLa
dloiknon)

[IAnpo@opieg petag@opwv (kukAo@opLaki GUHPOPNOT), TA EPYX OF
e€EALEN oTOVG SPOUOVG, HETA LALLKTG LETAPOPACS Kol AdELX
KUKAO@QOPLOG TWV OXNUATWV)
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Open Data Barometer- Scaled

OOELC
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Source: Open data barometer index, Selection of countries in Europe (2013)
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BD AvolKTa 0eOOMEVA: TTOOOTLKOTIOLNON

* YroBeon: BeAtiwon kata 100% oto deiktn oto
Bapopetpo avolytwv dedopevwyv otnv EAAGSa
e Enidpaon oe:
e AEIKTTN GUVOALKTG AVTAYWVIOTIKOTNTAG KOTA
WEEF

o Aciktn AvtiAnymce AtagpBopag AteBvoug
Ala@avelag

e Anpovpyla VEwV ETILXELPT|CEWV

o




e
83 Enidpaon avolktwyv 6edopEVWY oTNV
QAVTOYWVLOTLKOTNTA

ATOTEALOLATH ATIO OLKOVOUETPLKECG EKTIUNOELS (OVVTEAEGTEC S paONC)
HE TN néBodo OLS

E€aptnuévn MetafAnty: Ynodsiypa 1 Ynodstypa 2 Ynodetypa 3

AVTOY®WVIGTIKOTITA

0,016

Kata KepaAnv AEN

Anpootevoelg
TtaBepog 0pog
RZ

M 100% av€non T S1ayvot TV avolkTwyv dedopévwv otnv EAAada pmopet

SuvnTika va BeATiwoel T 0€01 TG XWPAG 0TO SEIKTT) AVTAYWVIGTIKOTNTAG KATA 25
TEPLTOV OE0ELC EQOGOV OAOL OL UTIOAOLTIOL TIXPAYOVTEC TAPARELVOVV oTaBEpOL

Eneinynon: OsTikN ApvnTikng LTATIOTIKG Qo) pavTy
emiSpaon emiSpaon emiSpaon




e
@O OcetikA enidpaon TWV AVOLKTWV
BW se50uévwv otn Sladdvela

ATIOTEALCLATA ATIO OLKOVOUETPLKECG EKTIUNOELS (OUVTEAEGTEG EMISpaoNC)
ne TN nEbodo OLS

E€aptnuévn MetafAny: Ynodewypa 4 Ymodewypua 5 Ynodetypa 6
Awx@avelax

Avolkta dedopéva

Kata kedpaAnv AEN

XpOVOG TIPOETOLNACLAG KL

TAN PWHUIG POPWV

R2 0,480 0,505 0,644

Mua 100% aVénon ot Stayvon T®v avolktTwyv dedopevmwv otnv EAAada pmopetl

SuvnTika va BeAtiwoel T 0£om ™G XWPAG 6TO SelkTN SLa@avelag Kata 25 TtepiTov
0£0£1C £QOCOV 0A0L OL UTIOAOLTIOL TIAPAYOVTEC TIXPUUEIVOUY oTaOEpPOL

Emegnynon: OeTkn ApvnTikn LTATIOTIKA QOT)LOV T
emiSpaon emiSpaon emiSpaon




e
C_!{Q OeTLKN eMidpacn TwV AVOLKTWY SESOUEVWV
@)@ otn SNULoOUPYLO VEWV ETILXELPNOEWYV

ATOTEALGLATH ATIO OLKOVOUETPLKEG EKTIUNOELS (OUVTEAEGTEG
e paonc) pe T nEbodo OLS

E€aptnuévn MetafAnt: Yrodewypa 7 Ymodewypa 8 Ynodewypa 9
Mukvotnta Néwv

Emyeipnioewv

Avolkta dedopéva

Kata kedpaAnv AEN

XpOVoG TIPOETOLNAGLOG KOl
TAN PO UG POPwWV
TtaBepog 0pog

RZ

Mua 100% av&non 6T Stayvon Towv avolkTwv dedopévwv otnv EAAada

UTOPEL BUVNTIKA VU EXEL WG AMOTEAEG A TT) SNpovpyla 6000 TtepiTtov VEWV
ETIYXELPTCEWV, EQOCOV OAOL OL AAAOL TAPAYOVTEC TAPAUELVOUV oTUOEPOL

a Eneinynon: OcTIK) ApvnTikn LTATIOTIKG AouavTh
K emiSpaon emiSpaon emiSpaon

\
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B Avowktd SeSopéva: odpéhn

e Mia avénon kata 100% otn Stadoon Twv avolyTwv Sedouevwy
otnv EAAaSa umopei va 001 ynoeL ceteris paribus O€:

e onuavTiky) BeATiwon Katadtaéng Xwpag o€ 0POUG
QAVTAYWVIOTIKOTNTAG Kata 25 BEo¢€lg,

e onuavTikn BeATiwon Katdtaéng TG o€ 0poug Sla@avelas Katda 33
Oéoelg (amo tnv 80n otn 471).
e on Snuovpyia mavw amd 6.000 VEwV ETLYELPNCEWV

Avoyta dedopeva: utopolv va TPpocs@EPOLVV EVa VEO TIESLO
QVATITUENC UTITNPECLWYV YL VEX ETILXEIPNUATIKOTNTA, VEEG
SPACTNPLOTNTEG, TTPOIOVTA KL VTINPECLEG TTOV UTTOPOVV VX
avattuxfovv o€ eva evpv TS0 TTIBaVWV XP1oEWV HETASESOUEVWV
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Owovoukn Enidpaocn twv Wnoprakwv
AsglotNTWV
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B wndiakéc se€lotnTeg

* Baolko oTpatnylko epyaAreio wOTE N EVPWTAIKN OLKOVOuL
VO TIPOCOVATOALGTEL TTPOG LA SUVAULKT), EEVTIVY, BLWCLUN KAl
XWPIG KOWVWVIKOUG ATTOKAELGHOVG AVATITLEN.

* Ta dtopa pe LoYVPES PN@LoKES SEELOTNTEC AVAUEVETAL VO
TaiEouv Bacikd pOAO GTNV EVIOYVOT TNG KALVOTOULAG KaL TNG
OVTAYWVIOTIKOTNTOG 0TIV EVPWTAIKT] OLKOVOULA.

e [Tapa v avéavopevn ()Tnon Yo ATOUA UE KAAEG YVWOELG
otig TIIE, moAAEG xwpeG o€ OA0 TOV KOO0 BplokovTal
OVTLUETWTIEG LE EAAENPELS 0E NAEKTPOVIKEG SEELOTNTES, AAAA
KOL UE ULKPO apLlOUO EMAPKWS KATAPTIOUEVWV
entayyeApatiwy TIIE yia va avTipeTwmioouy TIG auEavOUEVES
OAVAYKEG TWV OPYAVLIO LWV
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@0 Ynorakeg de§LoTnTE:
BW 1050tikOMOINGN

* Yto0eon: BeAtiwon oto emimedo Twv e-skills cTNVv
EAAGSa

* Emtidpaon oe:
* EZaywylkéc SpaoctnplotnTeg
° ANOVPYLA VEWV ETILXELPT)CEWV




;3”3 Oetikn enidpaon twv Pndlakwv deflotAtwy
118, Tou avBpwrivou duvaputkol oTnVv €€aywyLkn

B9 .
6pa0tnptomta

ATIOTEALOPATA ATIO TLG OLKOVOUETPLKEG EKTIUNOELS (OVVTEAEGTEC ETTIS paOoNC)
TN uEB0S0 GLS panel random effects

E€aptnpévn MetafAnt: Ynodewypa 10 Yrodewypa 11 Ynodstypa 12
E€aywyécg/AEI

-0,043 0,059

MetapoAn AEN

Eav ektaidgutovv 1000 atopa yia TV anoktnon Yn@Lakev SeElot)twy, ToTe
SuvnTika pmopel va mpokAn 0l pia avéneorn oty eEaywyikn SpactnploTnTa TG

XWPAG KATA MEPIMOV 13 EK. EVPW, EQOTOV OAO0L OL UTIOAOLTIOL TIXPAYOVTES
Tapapeivovuv otadepol

Ene&fjynon: | CEdie ApvnTikn LTATIOTIKG AopavTh
@ enidpaon emiSpaon emiSpaon /
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OetTIkN emMidpaon Twv NAEKTPOVIKWYV de€LoTNTWVY
ctnv ETILYELPNUATLKN dpacTnplomoinon

AToTEALOPATA ATIO TLGC OLKOVOUETPIKEG EKTIUNOELS (OVVTEAEGTEG
enidpacmnc) pe TN pEBodo GLS panel random effects

E€aptnpévn MetafAnt: Ynodewypa 13 Yrodewypa 14 Yrodewypa 15
Mukvotnta Néwv Emyeiprjcewv

MetafoAn AEN

Eav teplocotepa ano 1000 atopa amokT|oovV Pn@Lakeg SeEL0TNTEC, TOTE

SuVNTIKA pmopEel va TIPOKAAEGEL T1) Snuiovpyla 70 TTEPLTTOV EMYELPNCEWV,
£@OGOV 0A0L 0L UTTOAOLTIOL TIAPAYOVTEC TAPAUEIVOVV oTHOEpOL

\

Ene&fjynon: | CEdie ApvnTikn LTATIOTIKG AopavTh
enidpaon emiSpaon emiSpaon

_/




'110)
B Wndrakéc delotntec: opeAn
e [ia kaBe 1000 aTopa mov BeATIwVOUV TO emiedo e-skKills
oL SLaB£Tovy,
e Ba Lmooouoocv va EVIeYVBouUv ot eEaywyeg amd Ty EAAGSa kata 13,9

£K EVPW
e Oa pmopovoav va SnuovpynBovyv 72 véeg emyelproelc atnv EAAada

e Néo mpotumo avamtuing otnv EAAGSa Tov mpEmeLl va eKeEVTPwOEL o€
eCAYWYEC KAl EMEVOVOELG.
o AAAQ Yot VO YIVEL UTO TIPETIEL VA ETTEVOVOGOVE OE LIKOAVOTNTEG, SEELOTNTES

KOL TEYVOAOYLA, ETCL WOTE OL EMLYELPTUATIKEG TIPAKTIKES VO LTTOPOVV VL
VTIOOTNPIEOVY AVTO TO GXESLO EEAYWYIKOV TTIPOCAVATOALGHOV.

e H EVLO‘XUGT] TWV L|JT](pLO(K(0V 8£Etornrwv (e-skills) unopswa EXEL OCNUAVTLIKO
O(VTLKTUT[O o€ owrn ™ 8La8u<acta KaBws otkod0 uouv eszsg TIG SUVAULKEG
LKavornrsg IOV swou omapocm]rsg yx va omomn ooLV supstsg OUAOEG TOV
TANBVo OV snocpKn ELKOVA Y1 TILOAVEG Y0 PEG, TIEAATES, AAAX KL TOUG
AVTOYWVLIOTES
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Owovoukn Entdpaon Yndrakne

ETYELPNMOTLKOTNTOC KoL KOLLVOTOMLOLG
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g ) WndLakn emixelpnuatikotnIa
BO (Digital Entepreneurship)

* Baolk0G afovag NG EVPWTAIKYG TIOALTIKNG YiX
™V emyepnuatikotnta 2020

* YTOX0G: avadELEN VEWV EVKALPLWYV YL
ETILYELPT|UATIEG KAL ETILYELPTOELG LECW TNG
Stelodvonc kol S1adoon S VEWY Pn@LoKwy
TEXVOAOYLWV WOTE VA TOVWOEeL N elood0G VEWV
ETILYELPNOEWV, 1] EMLPBLWOT VPLOTAUEVWYV, UE
SnULovpyla TTIOLOTIKWYV BEcEWV epyaoiag.
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O@éAN Yl ANPOGLO TOPEX
EvBappuvon cuvepyaciwv
HeTalV dnpociov Topéa-

ETILXELPNOEWV -
TAVETLO TN LWV

O@EAN Yl ETILXELPNOELG

Alevk6Auvvon ™G L0060V OTNV
AYOPA TWV VEWV KoL SUVAULKWV
TIALKTWV

@0 WYnodrakn EmyxetpnpatikdéTnTa:

O@éAN Yo Kowvwvia / TToAlteg

Anpovpyla BEcewv
epyaoiog

Evioxvomn ¢ peta@opdg
TeEXYVoAOYlag

Evioyvon emiyelpnotakwyv SIKTOwv
AVAUECN OTIG LIKPOUECALEG KAL TLG
UEYAAEG ETILYELPT|OELG

Melwon TocooTwyv
avepylog

Av&non xat Stauoc@dAion Twv
(POPOAOYLIKWYV SNAWCEWV

Etvat duvatov ot MME va yivouv
TANPWS OAOKANpwHEVOL Slebveig
ETILYELPNUATIKOL ETALPOL

AldxvOT YVWONG AVAUET
OTLG TIEPLPEPELEG

Av&non tov AEII xat BeAtiwon
™G TAPAYWYLIKOTN TG Kol
AVTAYWVIOTIKOTN TG TNG
OLKOVOULOG

E€0pB0A0YLOUOG ETILXELPNUATIKWYV
SadkaoLwv

BeAtiwon ikavotntwy
avOpWTLVOU KEPaAaiov

AvEnpuéves amodocelg Twv
emevévoewv o€ TIIE

BeATiwon emiyelpUATIKWOV
OUVOAAXY WV

Melwon SlotkNTIKOU KOGTOUS KAl
AaBwv

@
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Oetkn entopacn tnc viobetnonc IME amo MME otn

gﬂ KQLVOTOMLKOTNTA TouC (oTtolxela amo €épevva o 3500
MME)

ATIOTEALCUATA ATIO TLG OLKOVOUETPLKEG EKTIUNOELS (OVVTEAEGTEG
enidpaomng) pe tn pEOodo probit

EEaptnpévn MetafAnt): Kawvotopia Ynodewypa 16 Ynodewypa 17 | Ynoderypa 18

B

VioBéunan TNE amé s MV I A A

MéyeBog emxeipnong
TomoBeola

Owovoukn SpactnplotTnTa
E&A

Emyeipnuoatiki) Siktowon

KovAtovpa kat TpwTtoBovAieg
ATAGYXOAOVUEV®OV YIX avdAnym plokov

H vio0£tnomn twv TIIE and ti¢ MME av€dvel Tnv mOavoTnTA VA KALVOTOUT)GOUV
TePLTOV amo 4 £€wG 9 TOCOOTIHIEG LOVADES, EPOGOV OAOL OL AAAOL TTAPAYOVTEG
Tapapeivouv otabepol

Entegnynon: OeTIKT TS paon VO U B GG S TATIGTIKG aojpavTn eTidpacn

\
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a@ Otk emidpaon tnc voBetnong TMNE amno

@@ MME otn &ieBvonoinon toug

ATIOTEALCUATA ATIO TLG OLKOVOUETPLKEG EKTIUNOELS (OVVTEAEGTEG
enidpaomng) pe tn pEOodo probit

E€aptnuévn MetafAnt): EEwotpé@eia | Ymodeiypa 19 Ynodewypa 20 | Ymodewypa 21

\

Yi00étnon TNE anoé twig¢ MME
Méye0og emxeipnong

TomoBeoia

Owovopkn SpastnplotnTa > -0,006 -0,004

ETyeipnuatiki) Siktowon - -

LUVSECT 6TOX®WV managers € AVATITUEN - -
TOV ETYEPNCEWV

MpakTiky) Tapoxng LmTOVouG N
MAPAY WYLKOTITA AMAGYOAOVUEV®V

H vioBtnon twv TIIE amnd ti¢ MME avédvel tnv miBavotnta va yivouv eEwoTpePElS
mepimov amo 1,5 €wg 4 TocooTINIEG LOVADES, EPOGOV OAOL OL AAAOL TTAPAYOVTES
Tapapeivouv otabepol

Emednynon: |l dile vt oG R R B T G B ETaTioTikd acpavTn emidpaon
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@0 YnodLakn EMXELPNUATLKOTNTA:
(B , ,
B® ro00tiKd aroteEAEopATA

EVPUTEPN VIOOET THE ano eAAnvikéc MME
* qUEAVEL TNV MOAVOTNTA VA KALVOTOUT|GOVV KATA 4-9 TI0COOTLALEG
LOVAOEC.
e aquiavel TNV MOAVOTNTA VX KAVOLV eEaywY£C KATA 1,5-4 TI0COOTIALES
LOVAOEC.

BeAtiwon mpooTiBepevng aglag TPoidvtwyv/ UTNPECIWY Ao TO EAANVIKO
TOPAYWYLKO oVOTNUA: PBACIKO oLOTATIKO Ywx BeAtiwon TG SeBvoug
AVTAYWVIOTIKOTN TG,

H EAAada &g pmopel o0TE Kot TPETEL VX AVTAYWVIOTEL TLG OLKOVOULEG YatpunAoy
KOOTOVG, IOV £0TLALOVV OTNV AVELSIKELTN Epyaoia, KABWG aUTH 1 OTPATNYLKN
elval LUWTIKT KAl 0€V OLKOSOUEL TAV®W OTI LKAVOTNTEG TIOV TO AVOPWTILVO
SUVAULKO TNG XWwPaGs SLaBETEL

[Tpokeevou Opws va avénBei n TpootiBEpevn agiag Tapaywyns, Ba mpemeL va
TOvWOEL N KavoToula, kal 1) BacLl{OPEVT) OTN YVWOT ETILXELPT|LATIKOTNTA.

H vioBemmon kot duddoon twv TIE ot mapaywywn dwadikaoia pmopel va
TIOPEXEL TAEOVEKTIHATA KOOTOUG KAl KavoTopiag mov vmepfaivouy To K60TOG
epyaoiag.

[Ma auto n snév@umg oe TIIE 8ev elvar moAvtedrg emevéuom, akOUa Kal o€
KOLPOVG  aUOTNPTG. STOCLOVOULIKTG KATAoTtaonG, aAAa TmpoUmobeon yux
avATITUEN IOV BAC((ETAL 0TIV KALVOTOUIA.
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B uTtoypPADEC

[Mpotaocelc MOALTIKNC: YNPLaKEC

e KaBlepwon evog kabapov kot amAov puvBulotikov/

VOULLKOV TTAXLG IOV Vi YN @LAKEG VTIOYPOPES KOl EVPEL
XP1 0N TNG NAEKTPOVIKNG oppayidag, L6lws og BEpaTa TTOL
oXETI(OVTOL LLE TOV TPOTIO LE TOV OTTOL0 SLacAALlETL T
NAEKTPOVIKI] TAVTOTIONON TWV ATOUWYV, OL SLHOIKAGIES
avaBEoN G TWV TIPOVOUIWV VTIOYPAPNG Kol 1) HEB0S0G
TLOTOTIOMONG YL EVa ATOUO

ALELKOALVVOT NAEKTPOVIKIG ETILKOLVWVING AVAUECH GTO
ONUOCLO TOUEN KAL TIG ETILYELPT|OELG/ TIOAITEG

Alotrpnon TG AKEPALOTI TS TOV EYYPAPOU, AVAPOPAS
OTO OTIOLO XPNOLUOTIOMONKE N NAEKTPOVIKN o@payida
E€aoc@aiion ovpBatoétnTtag pe SLAPopeS EQAPLOYES Kol
(POPELS TTAPAYWYNG TIEPLEXOUEVOU




gt() [TpOTAOCELC TTOALTLKAC LA AVATITUEN
B avoLlxtTwv 6edOUEVWV

BeAtiwon ¢ emikatpomomong kat g TpocsBaons o Yneakod LVALKO
Anuovpyla YneLakov VAKOU dnUocLwV apyeiwv
KaBiEpwon plag eviaiog vmmpeoiag untpwovu

[TapakoAovBnom ™G TPoOdoL oV £XEL ONUELWOEL O oYEOT UE T
avolyta deSopéva yia kKaBe SnuocLo opyaviopno

Yoo pLén ouvePyaoLwv HETAED TOL SNHOCIOV TOpER KAL LBLWTIKMV
KEVTPWV Sedouevwy (datacenters)

Antiov pyla TAATPOPUAG ETTIKOLVWVIAG YL LEAT) TNG An HOOLOG
Aol lknong mov va SLSUKOAUVSL TNV avTaAAayn] I0EWV 1)/ KoL EUTIELPLWV
OTA £PYQ VOLYTWV 6€SOUEVWV

Avamtugn evog odnyou yla Ta péAN g Anpociag Atoiknong ya tmy
TPOWBON oM KAl ETAVAXPNOLUOTIOMON TV Sed0UEVWY TOV ANpOsLOU
TOUEX

Exmaibevon kat evnpepwon twv pedwy e Anpooiag Aloiknong peow
OEULVAPLWVY 0TO TTWG Vo SNHOCLEVOVY SMUOCLa SESOUEVA online

™




‘-—3 Y MpoTAOCELC TTOALTLKNC YL TOovwon YPndLakwy
(B
== getlotntwy Kal de€lottwy xpnong TMNE

e Eméktaon mpoypappdtwy ota Biov padbnong twv TIIE

e Evioyvon ekmaidevong twv TIIE o€ véoug, yuvaikeg
KOl LETOAVAOTEG

o Avamtuén padnudtwv e-learning

e [TapakoAoVONnoM TG TPOOPOPAG Kol (1Tnong e-skills

e [Iapakivnon kivntikotntag emayyeApatiwv TIIE og
SLAPOPOVG KAASOUG TNG OLKOVOULAG
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‘-—33 Mpotaocelc MOALTIKNG: evOuvapwon PndLakng
ETILYXELPNMUATLKOTNTAC KOl Katvotopwv MME

® Evapuévwn crxsruco’ov VOLLWYV KOL KAOVOVIOLWV UE SLeBv) npéwnoc, o€
Dépuata mov GXSTLCOVTO(L LE 5[89VOT[0LT‘| on twv MME, v sunopucn
agLOTION O KALVOTOWIAG KOt TIPOOTAC LA SIKALWUATWY TIVEVHOTIKNG
lSLoktnolag

e Kivntpa (1.X. opoAoyIKd) yYia Snulovpylo KOvwV EPEVVNTIKWYV
epyaotnpiwyv TIE

° Anuovpyla ypa@eiwv LETA@OPES TEYVOAOYIAG OTA TIAVETIIO T UL

¢ Tovwon oxnuatwyv cvvepyaciag dNpociov-8Lw kol Topea ya Ty
TpowBnom NG EMEVEVONG KAL TNG CUUHETOXTG TWV ETLXELPNOEWY OTNV
EUTTOPEVUATOTIOMOT) KAL 0TI LETAPOPA TEXVOAOYLaG

. ALEUKOAUVGn Tpocfaong oe eEwrspucn XPN uaroSornGn Y start-ups TIOV
6ivouv Epgpaon o KawvoTopia .. HEoW TNG SNLoVPYiag SIKTuo

business angels O€ €OVIKO KaL EVPWTIAIKO eTiTESO, VRPLOIWwV SNUOCLWV-
LOLWTIKWV KEPaAaiwV, TOV crowd-sourcing K.

e Evtomiopog kat Stadoon KaAwv SLEBVWV TIPAKTIKWVY YL TO TTWE VO
TpowONBoVV oL Ynelakol emiyelpnuUaTiES
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D JUVETIWC;

* Avayxm tayVTepNG TPOWONONG GTOXEVUEVWV
TIOALTLKWYV OTOVC TOUEIC QUTOVG
e Emituynuevo mapddetyuo: 0AoL 6to TAXISNET

e Mg mPOoTEPALOTNTEG, KAOWG oL TTOpOL Elval
TEPLOPLOUEVOL KOL VLOOETN O™ TNG AOYLKTG TNG
«OyOpAG VTINPECLAG» KAl OXL ATTAWGS EEOTIALC OV

e [TapeuPacelg 0L 6TO OVOUO «TEXVOAOYLKNG
TEPYMNG», AAAL YLIATL TPOKVTITOVV ATITA OPEAT TTOV
BonBovv otn dnulovpyila StatnpeNoLUNG peyEBuvong
IOV aELOTIOLEL TO avOPWTILVO SUVAULKO VTNG TNG
XWPOG KoL VTTEPPALVEL TN cL{T) TN ON TEPL EPYATIKOV
KOOTOVG
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EuXapLoTOUME YL TNV TPOCOXN COC




