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Abstract

Technological transformation through Al in all aspects of society and economy including
public procurement has become possible over the last years. This follows the development
of digitalization, data management and computer process capabilities. In Greece in the field
of the public spending, procurement functions as a mean of improving services, satisfying
internal and external stakeholders and on the same dealing with an estimating budget of
around 7 B euros annually. Even more so in times of pandemic and rapid societal changes,
the procurement organization needs to be agile to satisfy the emerging needs.

The literature suggests that Al technology has been more and more common over the last
decade. Its area of applications is vast ranging from biometric identifying systems to data
and optimization analysis for traffic patterns. Machine learning algorithms, chatbots and
natural language processing are some of the tools that have been used. Al can offer among
other things flexibility, improved efficiency, transparency, and speed. Procurement has not
been at the forefront of the technological transformation like other fields; however, it is
catching up. Big private corporations have already paved the way and many public
organizations in EU and globally have started implementing Al technology to many
projects, ranging from small to medium scale.

The national strategy of Al implementation in Greece has not made specific reference to
procurement. On the other hand, EU reports have identified many gaps and areas of
improvement for the Greek public procurement. Using extended bibliography and cases
from other countries this report will seek to identify how the organization can move forward.
Adaptation of this innovative technology can set the path for improved communication with
the public, reduced corruption, compliance awareness and expedited procedures among
other things. The hurdles to implement these systems and restrictions within this study, will

also be analyzed, along with suggestions for future work.
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“AvAamTuén Kol KovoTouia oTic ONUOcieC cLUPAGELS GTNV EAANVIKN
KuPEpvnon. Ot dvvatdtreg g Teyvntmc Nonuostvne (TN) ya

NV aVATTLEN LOG TTo NOIKNC Ko AMOTEAEGUATIKNG O1001KAGioG”

Mehdovne lmdvvng

Hepiinyn

O 1evoloY1KOG HETACYNUATIGUOG LEGM TNG TEYVNTNG VONUOGVUVIG GE OAEG TIC TTLYES TNG
KOwmviog Kot NG owovouiog, cuUmepAaUPavoléveay Tov Inuoctov tpoundeumy, £xet
Kotaotel dvvatdg to TeAgvtaion ypovie. AVTO TPOKVMTEL Omd TNV OVATTLEN NG
YNELOTOiNomg, TNG S1XEIPIoNG 0EO0UEVAOV KO TMV SUVATOTHTOV NAEKTPOVIKMV OEPYACLADV.
2mv EALGSa 6Tov Topén TV dNUOGLOV damav®V, 01 ONUOCIEG TPOUNOELES AEITOVPYOLV MG
HEGO PEATIMONG TOV LANPESLADV, IKAVOTOINGNS TOV ECOTEPIKMYV Kol EEMTEPIKDOV KTEAATMOV
EXOVTOG VO SLOEPIGPOVY EVav TPOVTOAOYIGUO Tepimov 7 d16. evpd €NGimg. AKOun
TEPIOCOTEPO GE MEPLOGOVE TOVONUING KOl TOYEWV KOWMOVIKOV OAAOY®V, Ol OMUOCIEG
TPOUNOELES Y10 VO, IKOVOTTOLOVV TIG AVOOVOUEVES AVAYKES.

Ao ™ BMoypapia TpokdmTel 0TL 1| TEYVOLOYia Tov Al £lvan OA0 Ko o dladedopEVN TV
terevtaio oekoeTio. O TOHENS TOV EQPOPUOYDV TNG lval TEPAGTIOE Kol KupaiveTor amd
oLGTHROTA BLOUETPIKNG TOVTOTOINGNG £WG TNV aviAvoT dedopévav Kot T feATioTonoinom
TV TG KukKAogopiag. Ot adlyopiBuot unyoavikng pdonong, ta chatbots kot 1 enegepyacio
QLGOIKNG YADGGOS eivar pepkd amd T epyaieia mov €yovv ypnowomombel. H texvmt
vonuoovvn umopet voo mpooeépel petald dAAwv gveMia, PeATiopévn amodoTKOTNTA,
dwpavela kot toyvtnra. Ot dnuocieg mpoundeleg dev NTOV GTNV TPOTH YPOLUU| TOV
TEYVOLOYIKOD LETACYNUOTIGHOV OTT®G GALOL TOUEIG- 0GTOG0 0vTO PaiveTat va aAAAlEL oryd

oryd. Meydieg 101mTikég etanpeieg £xovv 101 ovoiEel To SPOLO GTOV TOUEN TV TPOUNOEIDV
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Kol ToAAol onuociol opyavicuol otnv EE kot maykoouiog £xovv apyiocel va epappolovv
v texvoroyia Al og moALG épya, amd pikpnG £0¢ pecaiog KApLOKOG.

H ebvuin otpatnykn epappoyng g Al otnv EALGSa dev €xel KAveL E101KT avapopd oTIg
onuooieg mpounbeteg. Amd v dAAn mhevpd, exbécelc e EE €xovv evtomicel moALd kevd
Kol Topelc PeATioonc yia Tig EAANVIKEG ONUOGIEG TPOUNOeteg. XPMOILOTOIDOVTAG EKTETAUEVT
BiBroypapio kol TEPITTOCEIS and GALEG Y®PES, M Tapovoa Ekbeon o mpoomadnosl va
TPOGOOPIGEL TMG 0 OPYAVIGUOC UTOPEL VO TPOY®PNTEL UTpoctd. H mposappoyn avtig g
KovoTtopov texvoroyiog uropet va B€cel 1o 0popo yio v Bertinon tng enkotvoviog Le T0
Kowo, T pelwon g daebopds, v gvatcOntonoinon oe Bépata cupPdPE®ONS Kot TV
emtdyvvon TV ddkacldv petald dAlmv. Ta eumddia yioo TNV €QOPUOYN OVTOV TOV
CLUCTNUATOV KOl Ol OO0l TEPLOPIGHOL GTO TAMICIO aVTNG TG HEAETNG, B avaAivBoldv

emiong, pali pe mpotdoels Yoo LEALOVTIKEG EPYAOIEC.

Aégerg — Kiewowa

Mention 3 to 6 key words for the indexing of your thesis / dissertation in Greek.
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1. Introduction

1.1 Dissertation background

Public Procurement in the European Union according to (European Commission, 2020)
refers to the process by which public authorities, such as government departments or local
authorities, purchase work, goods or services from companies, i.e. the building of a state
school, purchasing furniture for a public prosecutor's office, contracting cleaning services
for a public university etc.
Regarding the public procurement market in EU as per (Karachaliou, Giagtzoglou, &
Stroikos, 2017)
e Every year nearly 2 trillion euros are paid in Europe for public contracts, i.e. 14% of
EU GDP.
e At least 250.000 public authorities conduct public procurements annually.
e Public authorities are the major buyers in sectors such as energy, transport, waste
management, social protection and the provision of health or education services.
e The estimated value of general government expenditures on works, goods, and
services -excluding utilities- has increased by 4,2% in 2015. Almost all EU Member
States increased their expenditure on public contracts between 2014 to 2015.
e The estimated value of tenders published in 2015 was 450.21 billion euros which

stands for 6.9% more than it was in 2014.

The latest directives regarding procurement policies set by the European Union were;
2014/23/EU, 2014/24/EU and 2014/25/EU. These had to be implemented by member states
by 2016 into national legislation. According to (European Commission, 2020) those rules
seek to ensure greater inclusion of common societal goals in the procurement process.
Environmental sustainability, social accountability, creativity, climate change mitigation,
jobs, public health, and other social and environmental concerns are among these objectives.
The effects of those were expected to benefit all stakeholders including governments and

suppliers.
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According to European Commission (European Commission, 2020) the implementation of
the new policy will help develop the following 3 principles.

e equal treatment

e non-discrimination

e transparency

According to (European Commission, 2020) e-procurement and the use of technology is an
important parameter to follow the aforementioned principles. Increasing use of digital
procurement provides faster access to procurement opportunities, makes more information
available, and improves traceability. Furthermore, new innovations can significantly alter
the procurement life cycle, resulting in substantial benefits for both buyers and suppliers.
As described by (Allal-Cherifa, Simon-Moyab, & Ballestero, 2020) although still much less
digitalized than other business functions, procurement is turning towards artificial
intelligence. Decision support, strategic monitoring, prediction, and collaboration tools are
increasingly being used by buyers in intelligent information systems. Some large groups
(e.g., TOYOTA), considered as pioneers in the field, already use Al which widely enables
them to design and adopt Al-based systems to undertake various tasks in parallel with, or
instead of, their buyers, and to accomplish missions that could not be undertaken without
these emergent digital technologies. From a procurement point of view any software that
includes algorithms, self learning can fall in the Al category.

Compared to 2008 GDP of Greece was reduced by 100 b $ (from 318 $ B in 2008 to 218%
B in2018). Despite the relative growth achieved over the last few years the recent Covid-19
has hampered this trend. The recession for the 2020 was around 8,2%. Cutting expenses is
an imperative issue.

In Greece in 2019 the total cost of public procurement was estimated to be 19,7 B Euros of
which around 6,5 B euros went through the public procurement contracts process. The law
which followed the European Directive in Greece was (4412/2016) was put in place in 2016.
The Hellenic Single Public Procurement Authority (HSPPA) is the key institution and the
main authority for public procurement. As described in their website (HSPPA, 2020) their

role is.
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e develop and promote national public procurement strategy, policy, and action,

e ensure transparency, efficiency, cohesion, and compliance in the implementation of
public procurement procedures and contracts with national and European law,

e constantly contribute to the improvement of the legislative framework on public
procurement

e control the proper application by government bodies and contracting authorities.

e serve as a single point of contact for exchanging views, information, and data on the
national public procurement policy, legal structure, and procedures for tendering for,
awarding, and performing public contracts with EU institutions and international

public procurement organizations

The following diagram shows a very concise picture of the procurement process to get
a better understanding of the key steps followed.

Figure 1; The typical public procurement process as published by (Peijl, O’Neill, Doumbouya, &
Howlett, 2020)

1.2 Dissertation Objectives

After the implementation of the 4412/2016 there has been improvement in many issues. The
implementation of electronic procurement through the Prometheus electronic system
(N.S.E.P.P, 2020) has resulted in reducing the procure to pay time by 50-80% due to the
automation of the procurement process. In addition, with the use of electronic procurement,
new practices have been applied as for example the electronic bidding and the use of e-
catalogues. In addition, this system allows much quicker invoicing, increase of competition
and due to that price reduction by 5% of the cost of participation for potential suppliers.
Other indirect benefits are the improvement of order monitoring, better governance of order,

suppliers’ assessment and other. Clarity of transaction can help in reducing corruption,
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modernize the system thus creating an eco-system of trust between key stakeholders (the
public, government, and the suppliers).

Nevertheless, Greece still lags other European countries as determined by (European
Commission, 2020). More specifically its overall performance was deemed as
unsatisfactory. Artificial intelligence - a deeply technical family of cognitive technologies
IS recognized as an area of strategic importance and a key driver of economic growth
(Kuziemskia & Misuraca, 2020) in the public sector.

This dissertation sets the objective of portraying the landscape of the Al implementation for
the Greek Public Procurement system. It will examine the advantages of an Al system for
the public authorities, emerging paradigms and practices of other countries, and literature
and regulatory review. In addition, there will be a forward-looking analysis of setting the
goals, drivers, barriers, and risk for the Al system in the Greek Procurement Sector. Can the
Al set a governmental procedure which would best support trust and therefore set the
standards holding high standards? In addition, how can Al system drive automation thus

providing a more cost-efficient method?

1.3 Importance of the topic

Much research in Greece has been conducted in the public procurement system after the
implementation of the 4412/2016 law as mentioned in (Foundation for Economic and
Industrial Research, 2020). Those are focused on Green procurement, supply chain
development, digitalization of invoicing system and the harmonization of the procurement
systems across member states. On the other hand, regarding Al there have been reports for
its implementation on the Greek industrial sector, the health sector, the HR sector, and its
relevance on the Greek legal framework (Ministry of Digital Governance, 2020). Regarding
Al on the public procurement there have been reports on countries like in Canada, Japan,
Finland, and Poland (Peijl, O’Neill, Doumbouya, & Howlett, 2020) and others but none for

Greece.
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There has a been lot of progress regarding collection and digitalization of purchasing data.
Statistics regarding number of contracts, publication time, decision speed, total spends, and
others are now widely available. On the other hand, there has also been a lot of research and
application of Al systems on commercial issues such as e-commerce which focus on
identifying prospects, how to create more efficient processes, chatbots and others (Gartner,
2021). Hence this is an important and fresh topic for the Greek system which can utilize
established experience in other fields or other regions using data already available.

The results of this study would be of interest to those who participate in the public
procurement process (i.e. suppliers) and of course initiators of public procurement reform

i.e. public authorities.

1.4 Structure of the dissertation

The following section will be a literature review which will provide insight on digitalisation
of big data, artificial Intelligence technologies, application of Al on big data, application of
Al on other countries, structure of Greek public procurement system, financial size of Greek
public procurement and applications. This will include expected effects, drivers and hurdles
of implementation. The next chapter will be an analysis of the methodology used and the
various options in hand. It will give a clearer insight why the literature review was chosen
compared to other tools. The 4™ chapter will provide an assessment of Al on the Greek
procurement system based on previous analysis. The last chapter will be the conclusion for
the case study of Al for Greece. There will be a summary of the land scape in Greece and

potential areas where more insight is needed.
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2 Literature review of Public Procurement and Al

implementation

2.1 Public Procurement in Greece

2.1.1 Legal framework

As was explained above the law 4412/2016 has been an implementation of the European
directive. 4412/2016 has set a uniformed platform for all public procurement activities. It is
applied to all public procurement contracts irrespective of its total cost. The principal aims
were to ensure transparency, a standard set of procedures and a level playing field for all
stakeholder whether internal or external. In addition is has made clear which authorities are
in charge for each field and what are the boundaries of control.

The following table shows a concise picture of tools, authorities and system involved in
central Greek public procurement as published by (Karachaliou, Giagtzoglou, & Stroikos,
2017)
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Name General Scope
* Responsible for development
and promotion of national
guidelines on public procurement
* Assures the transparent
execution of a tender as well as
Hellenic Single Public the better harmonization of
Procurement Authority national legal framework with EU
Authority (EAAAHXY) directives
National Electronic Public
Integrated Information Procurement System * Process and follow up the entire
System NEPPS (EXHAHY) tender procedure electronically
* Includes all pertinent
information in awarding a contract
* Provides ways in which an offer
Central Electronic Public is submitted
Procurement Registry * Publishes all tenders
Electronic Registry CEPRR (KHMAHY) (irrespective of their value)

Table 1; Authorities and electronic tools for Public Procurement Greece published by
(Karachaliou, Giagtzoglou, & Stroikos, 2017)

Law 4412/2016 is an intricate piece of legislation to achieve the goals - conditions set by
the European Union for the in-depth reform of public procurement. It was in the obligations
of Greece arising from its participation the transposition into Greek law of Directive
2014/24 and Directive 2014/25 / EU.

Law 4412/2016 and the European directives main targets according to (Georgakopoulos,

2020) are to:
1. The simplification and flexibility of the procedures and rules
2. The expansion and generalization of electronic media as a way of communication in

public procurement, as it is a key player in simplifying public procurement in the short term.
3. Reduction of administration burden due to the number of certificates required by
participants hence facilitating the participation of SMEs.

4. The modernization of procedures (e.g., reduction of deadlines for submission of
tenders and requests to participate, flexibility in distinguishing between the selection of
tenderers and the award of the contract, revision, and clarification of reasons for exclusion

of candidates and tenderers, possibility of "self-cleaning”, provisions for the modification)
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5. Facilitation of a better quality and strategic use of public procurement by

incorporating social and environmental criteria, whether it be the cost of life cycle or the
inclusion of vulnerable and disadvantaged people and strengthening innovation.

6. The adoption of a special framework for social, health and educational services.

7. The introduction of improvements to existing warranties in order to ensure greater
integrity of procedures taking into account the financial challenges

8. The introduction of obligations in the Member States relating to good governance in
the field of public procurement (supervision, monitoring, implementation and control of
public procurement, support for contracting authorities and economic operators, statistical
reporting and administrative cooperation between the competent authorities of the Member
States.

2.1.2 Fields of application

After discussing the key traits of the law it is worth delving more into the field of application
of the public procurement system. What are the fields of the public procurement system,
how these are defined and what are the exceptions? Based on much information from
(N.S.E.P.P, 2020) the following definition can be given.

1. Public works contracts are contracts whose object is the execution or at the same
time the study as well and the implementation by any means of a project that the contracting
authority has a decisive influence on the nature of its nature. The execution of the works
requires in particular the application of a study using technical knowledge and methods and
concerns new constructions, extensions, renovations, repairs during operation,
infrastructure demolition, especially in the categories of road construction, building,
hydraulic, electromechanical, port, industrial green, water purification and treatment, liquid,
solid and gaseous waste, drilling, special insulation, elevators, electronic equipment,
floating works and installations, shipyards, mining revelations and infrastructure or a

combination of the above categories.
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2. Public procurement contracts. Public procurement contracts are defined as purchase

contracts which deal with the purchase, leasing, or leasing-sale, with or without the right of
purchase, of products.

3. Public service contracts "Public service contracts” and “service contracts” means
contracts that have as their object the provision of services, other than works.

@) "public contracts for the preparation of studies and the provision of technical and
other related scientific services" means those for the preparation of studies and the provision
of technical and other related scientific services.

(b) "Public service contracts" means contracts which have as their object the provision
of services other than "public design contracts and the provision of technical and other
related scientific services" including consulting services (with a planning, organization,
management, monitoring, control and evaluation of business and development programs
and actions in all sectors of the economy, as well as in horizontal interventions, supporting
their implementation by transferring the necessary relevant know-how, as well as providing

outsourcing services for the implementation of the above programs and actions)

2.1.3 Importance and performance of public procurement in Greece

In previous paragraphs the main legal framework of the application has been explained and
the respective field of applications. It is worth exploring what is the total spend, how is
Greece performing compared to other countries.

The following graph shows the allocation of expenses per category for 2019 as these were

described above
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Figure 2; Allocation of public procurement per category in 2019 as published in
(N.S.E.P.P, 2020)

As it can be seen from the graph above.

e 2.5 B euros were spent on procurement contracts
e 2 B euros were spent on services

e 2 B euros were spent on work contracts

The following graph shows the performance of the Greek system compared to EU standards
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Figure 3; Performance Indicators of various member states in EU as published by
(European Commission, 2020; European Commission, 2021)

The indicators reflect according to (European Commission, 2021);

Indicator [1] — One Bidder; This indicator reflects several aspects of procurement, including
competition and bureaucracy. More bidders are better, as this means the public buyers have
more options, and can get better value for money. The "One Bidder" indicator measures the
proportion of contracts awarded where there was just one bidder (excluding framework
agreements, as they have different reporting patterns)

Indicator [2]: No Calls for Bids; This indicator reflects several aspects of procurement,
including transparency and competition. Calling for bids (or “calling for tenders") before
starting procurement negotiations is better, as it makes the bidder selection process more
transparent and increases competition. This leads to better value for money. The "No Calls
for Bids" indicator measures the proportion of procurement procedures that were negotiated
with a company without a call for bids.

Indicator [3]: Publication Rate; This indicator shows the value of national public
procurement advertised to businesses. A higher "Publication Rate" score is better, as it
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allows more companies to bid, bringing better value for money. It also means greater
transparency, as more information is available to the public. "Publication Rate" measures
the value of procurement advertised on TED as a proportion of national gross domestic
product (GDP).

Indicator [4]: Cooperative Procurement; This indicator shows how often public buyers buy
together. Buying in bulk often leads to better prices and offers an opportunity to exchange
know-how. Although not all types of purchase are suitable for aggregation, excessively low
aggregation rates suggest lost opportunities. The "Cooperative Procurement” indicator
measures the proportion of procurement procedures with more than one public buyer.
Indicator [5]: Award Criteria; This indicator shows how public buyers choose the companies
they award contracts to. This indicator, measures whether they decide based on price alone,
or if they also take quality into account. While the choice of criteria depends on what is
being purchased, over-reliance on price suggests better criteria could have been used — and
thus a better purchase made. The "Award Criteria” indicator measures the proportion of
procedures which were awarded only based on lowest price.

Indicator [6]: Decision Speed; This indicator reflects the speed of the public buyers’
decision making. Very lengthy procedures are bad because they are expensive and cause
uncertainty for both the public buyers and companies. "Decision Speed” measures the mean
decision-making period. This is the time between the deadline for receiving offers and the
award of the contract. To ensure comparability, only notices published under the open
procedure and not including framework agreements are considered.

Indicator [7]: Missing Values; This indicator shows when, against the law, public buyers
provide insufficient information about their procurement. A lower "Missing Values"
indicator score is better, as it means companies can make better bidding decisions and
citizens know how their money is being spent. The indicator measures the proportion of
contracts awarded without information about the value (excluding framework agreements,
as they have different reporting patterns).

Indicator [8]: Missing Calls for Bids; This indicator shows when, against the law, public
buyers provide insufficient information about their procurement activities. A lower

"Missing Calls for Bids™ indicator score is better, because it means businesses and citizens
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can understand how contractors have been selected. The indicator measures the proportion
of contract awards for which a call for bids took place, but it is not clear what the name of
the call was or what the conditions were.

Indicator [9]: Missing Registration Numbers; This indicator shows when, against the law,
public buyers provide insufficient information about their procurement. A lower "Missing
Registration Numbers" indicator score is better, because registration numbers (e.g. those
given by business registries) for buyers and sellers are crucial to understanding who is
buying from whom across different procurement procedures. The indicator measures the
proportion of procedures where the registration number was not included.

Greece is performing unsatisfactory on indicator 3 and from 5 to 9.
2.2 Al, public services, and procurement

2.2.1 What is Artificial Intelligence

Before delving more deeply on Artificial Intelligence (Al) and the link to Procurement more
specifically, it is worth understanding what Al is about. According to (Gartner, Inc. and/or
its affiliates, 2021) artificial intelligence applies advanced analysis and logic-based
techniques, including machine learning, to interpret events, support and automate decisions,
and take actions. In short, Al is mainly a computer engineering discipline. This discipline is
made up of software tools aimed at solving problems, not replicating the human brain (let
alone the mind). From that perspective, the Al discipline (and toolbox) comprises a series
of mathematical or logic-based techniques — uncovering, capturing, coding knowledge, and
using sophisticated and clever mechanisms to solve problems. Al has been recognized as
one of the central enablers of digital transformation in several industries and functions.
Before going more deeply into the techniques of Al it is useful to understand some of the
most common terms used. These were analysed in the (Hussey, Taylor, & Murdoch, 2018)
report. So, some of the most common components are;
e Algorithm: A set of instructions for carrying out a calculation or solving a problem,
especially with a computer. They are the foundation for all a computer can do, and

therefore are an essential component of all Al systems.
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e Expert system: A computer machine that mimics a human expert's decision-making
ability by following pre-programmed rules like "if this happens, then do that.” These
systems fueled much of the early enthusiasm for Al in the 1980s, but have since
fallen out of favor, particularly with the rise of neural networks.

e Machine Learning: One form of Al, which gives computers the ability to learn from
and improve with experience, without being explicitly programmed. When provided
with sufficient data, a machine learning algorithm can learn to make predictions or
solve problems, such as identifying objects in pictures or winning at games, for
example.

e Neural Network: This form of machine learning, also known as an artificial neural
network, is loosely influenced by the structure of the human brain. A neural network
is made up of basic processing nodes, also known as "artificial neurons,” that are
linked in layers. Each node will receive data from several nodes "above" it and send
data to several nodes "below." Nodes assign a value to the data they obtain by
assigning it a "weight.” The data is not passed on to another node if it does not meet
a certain threshold. When the algorithm is trained, the node weights and thresholds

are modified until similar data input produces consistent outputs.

The following graph is concise picture of what Al is all about
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Figure 4; Al Techniques framework, published from (Gartner, 2021)

2.2.2 What are the main categories of Al

After discussing about the theory behind Al and its major components it worth focusing on
the main categories of techniques of Al today. Today, three main categories of techniques
form many cases in Al. These categories are distinct and embody very different approaches
and techniques that are robust and mature:

o Probabilistic reasoning: As defined by (Java Point, 2021) probabilistic reasoning is
a way of knowledge representation where we apply the concept of probability to indicate
the uncertainty in knowledge. In probabilistic reasoning, the probability theory is combined
with logic to handle the uncertainty. Probabilistic reasoning is used because it provides a
way to handle the uncertainty that is the result of someone's laziness and ignorance. In the

real world, there are lots of scenarios, where the certainty of something is not confirmed,
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such as "It will rain today," "behaviour of someone for some situations,” "A match between
two teams or two players." These are probable sentences for which can be assumed that it
will happen but not sure about it, so here is the use of probabilistic reasoning. Some common
applications include image recognition, diagnosis of health issues, decision support systems
and others.

e Computational logic: As explained by (CLIMA, 2021) computational logic in multi
agent systems are communities of problem-solving entities that can perceive and act upon
their environment to achieve their individual goals as well as joint goals. The work on such
systems integrates many technologies and concepts in artificial intelligence and other areas
of computing as well as other disciplines. Over recent years, the agent paradigm gained
popularity, due to its applicability to a full spectrum of domains, from search engines to
educational aids to electronic commerce and trade, e-procurement, recommendation
systems, simulation, and routing, to cite only some.

e Optimization techniques: According to (Gartner, 2021) optimisation techniques are
traditionally used by operations research groups, optimization techniques maximize benefits
while managing business trade-offs. They do this by finding optimal combinations of
resources given several constraints in each amount of time. Optimization solvers often
generate executable plans of action and are sometimes described as prescriptive analytics
techniques. Operational research groups in asset-centric industries (such as, manufacturing
and utilities) or functions (such as logistics and supply chain) have been using optimization

techniques for decades.

Other emerging technologies in the field are. Most of the information were derived from
(Gartner, 2021).

o Natural language processing (NLP); According to NLP allows humans and machines
to communicate in a natural way. NLP encompasses both symbolic and sub-symbolic
computational linguistic techniques aimed at identifying, decoding, interpreting,
automatically tagging, translating, and producing (or summarizing) natural languages.
Speech processing technologies, which are basically signal-processing systems, are often

used to handle the phonetic component. As a result, various software systems are often used
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to provide speech-to-text and text-to-speech applications. NLP frameworks also provide
additional information capabilities such as dictionaries and ontologies.

o Knowledge preparation: Information graphs and semantic networks are examples of
capabilities that seek to make it easier and faster to access and analyze data networks and
graphs. These processes are more intuitive for specific types of problems due to their
information representations. New information representations, for example, provide fertile
ground for Al techniques in situations where specific relationships among individuals must
be mapped out (investigative research, process optimization or manufacturing assets
management, for example). Graph traversal, memorization, and hybrid learning are
examples of these strategies (while using composite Al systems).

o Agent based computing; This is the least developed of the Al techniques, but it is
rapidly gaining popularity. Software agents are programs that operate on behalf of users or
other programs and are persistent, autonomous, and goal oriented. Chatbots, for example,
are becoming more and more common. There are five major types of agent systems, in order
of the complexity:

o Reflex-based agents
o Model-based agents
o Goal-based agent

o Utility-based agents

o Learning agent

The following picture gives a good representation of an Al agent-based computation

example
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Figure 5; Augmented Collective Intelligence Framework as was published in
(Lucidminds, 2021)

Some of the most representative fields the Al can be applied are shown below as published
in (Data Flair, 2021)
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Figure 6; Application of Artificial Intelligence as published in (Data Flair, 2021)

2.2.3 What is the European Commission’s stand on Al?

The European Commission has developed a strong strategic path in the direction of ethical,
human-centric Al.

As published by (Bertrand, Erwin, & Hartmann, 2020) to lead the next wave of Al, the
European Commission's High-Level Expert Group (HLEG) on Al uses ethical criteria.
Through a coordinated strategy and pan-European alliances, these guidelines enable the
cohesive development of trusted Al solutions.

By putting humans at the core of technology growth, the Framework for Trustworthy Al
aims to embed European values and gain public confidence. Centred on three foundations,
the architecture operationalizes trustworthy Al:

1) ethical values such as justice and respect for human autonomy.

2) core criteria such as openness and accountability; and

3) technical and non-technical methods for evaluating trustworthy Al based on codes of
conduct, standardization, and explanations of Al approaches.

Another approach set by the European Commission is the risk-based approach as analysed

on (Directorate-General for Communications Networks, Content and Technology, 2021).
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The Al regulations proposed ensure the confidence of Europeans in what Al has to offer.

Most Als are risk-free and can be used to resolve many social challenges, but certain Als

are not risk-free and must be addressed to avoid undesirable results. For instance, why an

Al system decided or predicted and reached a certain conclusion is often unable to be

determined. So, it can be difficult to determine if someone has been disadvantaged unfairly,

such as in a hiring decision or a public benefit application. Although there is some protection

in existing legislation, there are still specific challenges that Al systems may pose.

Some of the rules proposed are:

Address risks created by Al applications in particular

Offer a list of applications at high risk

Establish clear requirements for high-risk Al systems

Specific obligations for high-risk Al Users and Providers

Propose an evaluation of conformity before the Al system is commissioned or
marketed

Propose the implementation of a governance framework at European and national

level after the introduction of this Al system on the market

The following image shows how the pyramid of the risk-based approach works
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Figure 7; A risk-based approach as published by (Directorate-General for
Communications Networks, Content and Technology, 2021)

According to (Directorate-General for Communications Networks, Content and
Technology, 2021) there are certain types of risks associated with Al systems.
Unacceptable risk: all Al systems consider that a significant threat to the safety, livelihoods
and rights of individuals is being prohibited, from government social scoring to toys that

promote risky behavior through voice support.

High-risk: high-risk Al systems include Al technology employed in:

e Critical infrastructures (e.g., transport), which could jeopardize people's lives and
health.

e Training or training which can determine access to education and the professional
life of a person (e.g., the scoring of examinations);

e Product safety components (e.g., robotic Al application);

e Employment, employee management and self-employment access.

e Enforcement of law that could interfere with human rights (e.g., assessment of
evidence reliability);
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e administration of migration, asylum and border control (e.g., authenticity checks of
travel documents);
e Enforcement of law that could interfere with human rights (e.g., assessment of

evidence reliability);

Before they are put on the market, high-risk Al systems undergo strict obligations:

e Adequate risk evaluation and systems of mitigation.

e High data quality feeds the system to reduce risks and discriminatory results.

e Activity logging to ensure results are traceable.

e Detailed documentation providing the authorities with all of the information needed
for compliance with the system and for its purpose.

e Clear and sufficient user information.

e Adequate risk-minimizing human supervision measures.

e High degree of strength, safety, and precision.

All biometric remote identifying systems are considered high risk and are subject to strict
requirements. Their live use for law enforcement purposes in publicly accessible rooms is
in principle prohibited. Strictly defined and regulated are limited exceptions (such as where
strictly necessary to search for a missing child, to prevent a specific and imminent terrorist
threat or to detect, locate, identify, or prosecute a perpetrator or suspect of a serious criminal
offence). Such use shall be permitted by a judicial or another independent body and shall
have appropriate time limits, geographical reach, and the search data bases.

"Limited risk," i.e. Al systems with specific requirements for transparency: Users should be
aware of interacting with a machine using Al systems like chatbots, so that they can make

an informed decision to keep or step back.
‘Minimum risk’: The proposal permits the free utilization of applications like Al-enabled

video games or spam filters. This category includes most Al systems currently used by the

EU, which pose little or no risk.
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On another level the European Commission mission emphasizes the need for innovative
strategies to address many of the most pressing social problems and global issues, and the
development of the public sector is seen as a catalyst for long-term growth and innovation.
This will be accomplished by leveraging European Al members to lead the way in
innovation, science, and technology application to promote responsible action in the fields
of sustainability, the environment, and the European Green Deal. To protect against
cyberattacks and other security threats, technical robustness and security procedures are
needed. The advancement of Al knowledge across Europe will be enabled by collaboration
between the private sector, the public sector, academia, and civil society. This can be aided
by the establishment and promotion of Al Centres of Excellence and testing centres that
integrate investments from various sectors, as well as Horizon 2020/Horizon Europe grants

for public-private partnerships in Al, data, and robotics.

2.2.4 Al and National approaches

Artificial intelligence (Al) can drive change, creativity, and economic development. As
stated by (Bertrand, Erwin, & Hartmann, 2020) national Al Strategies, country visions,
white papers, and recommendations have been published by European countries to explain
their strategic approaches to Al. These national policies are like one another and to the
European Commission's recommendations for developing ethical solutions that promote
economic development and well-being.

One group of countries is concentrating their Al efforts on building a solid R&D base to
ensure future Al growth. They detail unique programs aimed at fostering a vibrant
ecosystem focused on start-ups, private businesses, and government. They hope to extend
awareness and Al solutions across this dynamic creative ecosystem. As a result, they will
become more attractive to talent and improve the necessary skills. This is supposed to spread
to the government sector. Re-inventing the delivery of public services is driving public
sector creativity.

A group of countries with similar Al efforts are concentrating their efforts on defining and
launching concrete programs to promote innovation through policies and pilot projects. Pilot

projects and Proofs of Concept are being launched to experiment with Al and lay the
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groundwork for the implementation of innovative technologies as well as the future growth
of Al-based public services.

The final group of countries has established broad approaches to Al that provide strategic
guidance for the growth of society, while ensuring long-term support and acceptance
through consensus. These countries are focusing on unifying Al growth, focusing on key
aspects that can be formulated as specific initiatives and approaches for different areas and
sectors, by setting a wide but consistent roadmap for the overall direction of Al.

The following figure shows the three clusters that were mentioned above
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Figure 8; What are the national Al approaches? By (Bertrand, Erwin, & Hartmann,
2020)
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Not all countries, despite declared interest or stated importance, have emphasized the same
profundity and scope of initiatives to encourage public sector adoption of I1A. As can be seen
from the overview, the action taken by the Member States in order to ensure the use of Al
in the public sector differs substantially.

It is out of the scope of this dissertation to cover in more details all countries. However, it
is worth investigating more the case of Portugal. A country with similar population and
roughly at the same financial situation as Greece.

As analysed in a report by (Misuraca & van Noordt, 2020) in April 2019, the Portuguese
Government submitted its national Al strategy. This document outlines the Al amplifying
effect on the digitalisation process, which recognizes the growing effect and speed of
technology on people's lives. This strategy aims therefore to prepare for the upcoming Al
Revolution the Portuguese economic, social and cultural landscape. Further economic
growth, scientific excellence and inclusive growth in the human development process are
the major overall goals of the Strategy. Furthermore, there is a clear vision of Al's impacts
to enhance social strength. The strategy consists of a specific section on modernizing the
Portuguese government. In this respect, Al and Data Science are seen as important tools for
providing better public services and adopting evidence-based public policy design
approaches. Use and combine administrative data with other data. There are currently 19
research and development projects financed by the "Public Administrative Al Mobilization
Programme" with four pilot projects in research and development community, and 15
additional projects selected from a scientific panel. More projects are planned for future

financing.

2.2.5 Al and the Greek National approach

Only in late 2020 did Greece develop a national Al strategy as published in the (Ministry of
Digital Governance, 2020). The key tenets of this report are the following.
- The formulation of the National Strategy for the exploitation of artificial intelligence

- The creation of a national network of centres of excellence for Al.
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- The elaboration and formulation of the national data policy to incorporate the necessary
provisions and requirements in relation to the possibility of using public data for Al
education.

- Providing incentives to companies developing Al solutions, and supporting their scaling
and networking.

- Developing the skills that will support the future of work, by training new scientists and
retraining the existing workforce in new digital skills.

- Conducting educational programmes to build citizens' confidence in the use of Al. The
aim is to develop the core of Al and the mechanisms by which it will be linked to related
areas such as big data, robotics, ethics, and jurisprudence.

Hence as it can be seen from the previous article the ministry intends to follow a more
unified approach. An approach where both the public and the private sector will reap the
benefits of Al technology.

There was more insight on the report about the need to develop Al within public institutions.
More specifically they emphasized that for the public administration to move forward on
implementing Al the following parameters are required.

1. New types of cross-sectoral management and operational models, which generally ignore
traditional borders between public players for data and digital resources.

2. A good understanding and risk of this technology to allow policymakers and public
officials to properly appraise the integration of this technology into public policy areas.

3. The critical undertaking of all parties involved, including contractors, data providers and
system operators, regarding the type of data that is to be used, with the aim to protect
fundamental rights, such as privacy rights.

4. Building trust with the individuals or communities that will be affected by Al systems
making decisions. The Department for Digital Government therefore considers a strategy of
gentle, incremental introduction of Al systems into public administration, starting with pilot
applications in specific sectors and policy areas that do not pose risks related to "personal
data" or discrimination and bias in algorithmic decision making, to be the most appropriate

approach. Such are, for example, systems that are 'trained' on open public datasets, ruled-
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based Al systems or systems that ‘enforce’ human supervision as a last step for automated
legally binding decisions for the subject.

5. Build confidential relationships with persons or communities affected by Al systems.
Therefore, a strategy of gradual introduction of Al systems into the public administration,
starting with pilot applications in specific fields and policy areas that do not involve risks
associated with 'personal data’ or discrimination and partiality in algorithmic decision-
making, is viewed by the Ministry of Digital Governance. These are, for instance, open-
source systems, ruled-based Al systems, or systems 'enforcing’ human surveillance as a last
step towards automatically making legally binding choices.

Overall, the strategy would be, to slowly encompass the technology by introducing pilot
projects in areas that do not involved risks relevant to “personal data” or system that could
be biased on making specific decision due the algorithm setup. In addition according to the
report there will be human monitoring in order to assess these decisions. The objective is to
progressively ‘friction’ and prepare for the use and inclusion of this new technology by the
administration on the one hand and to avoid risks associated with the 'false' use of new
technology that can have negatives, including consequences that can be difficult to predict,
detect or measure.

Some of the projects where there are plans already to implement Al technology are the
following;

1. Artificial Intelligence and Machine Learning Platform. The aim of the platform is that the
resulting applications and systems can use reliable components for their implementation,
such as training datasets and algorithm libraries, and then be evaluated based on reliable test
datasets.

2. Support mechanisms for public audit institutions to combat tax evasion and control of
public procurement.

3. Implement monitoring of the input and output system in the fuel trade.

4. Support system of the public mechanism of collecting revenue.

5. Project for the automatic codification of legislation with using natural language

processing technologies.
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6. Introduction of Robotic Process Automation technologies for reduction of repetitive
administrative tasks.

7. System for the detection of arbitrary construction in forest areas and on the seashore.

As it can be seen from the specific measures mentioned above none is specifically targeted
for the procurement function. However, a lot the actions and the projects mentioned above

can be “transferred” to the procurement function.

2.2.6 Al and its social and moral aspect

As mentioned by (Hussey, Taylor, & Murdoch, 2018) apart from people's lives as employees
and users, Al may have a variety of social and political implications. Al makes processing
and manipulating all types of digital data significantly simpler, which poses both
opportunities and unparalleled challenges considering how pervasive digital data is in
everyday life. There is an urgent need for public awareness and interaction with Al to evolve
in tandem with the technology. In the coming months and years, public awareness and
discussion of data manipulation will be particularly important.

The increasing prevalence of Al raises concerns about how potential economic inequity will
be handled. The labour market's polarization over the last thirty years, away from medium-
skilled employment and towards low- and high-skilled jobs, is likely to reverse, as some
low- and medium-skilled jobs are likely to be relatively immune to automation, while some
highly skilled but relatively routine jobs may be automatable with Al. However, most
experts believe that automation would result in an increasing share of income going to
highly skilled employees, who are traditionally more adaptable and will have a greater stake
in Al

EU commission (Direction-Generale (DG) , 2021) has done extensive research on work
tasks and the relevance of Al implementation the tasks which are higher on the list are more
probable to be replaced by Al technology. The tasks which are lower on the list are less
likely on the other and.
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Figure 9;Labour-related tasks ranked in descending order based on the Al research

intensity/activity as published by (Direction-Generale (DG) , 2021)
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From another point of view as analysed by (Perc, Ozer, & Hojnik, 2019) it is difficult enough
to do the right thing in such situations; can the machines do the right thing with self-training.
The key question is whether one can expect artificial intelligence to be pro-social or whether
one can expect it to be focused on pleasing a single person, the owner, or the corporation
that owns the land. The question is summed up in the meme "Is my driverless car allowed
to kill me in order to save others?" It is relatively simple and honourable to respond yes
without much thought, but who would want a car that could decide to kill you to save other
strangers? Is economic development versus environmental issues a straightforward answer
that should be left to machine? Of course, there are many other circumstances that share the
hallmark characteristics of a social problem, and there is no simple or universally true
solution to the issue of whether artificial intelligence should be prosocial or not. As is always
the case, it depends on the circumstances, as well as the legal consequences of any decision.
Without a doubt improving the digital skills of the workforce who will use the technology
IS a must.

A recent report in UK (Hussey, Taylor, & Murdoch, 2018) has delved more deeply into the
topic of ethical implication of Al . Some bullet points from this report are the following.

o What does it mean to be human and the distinction between humans and machines?

o To what extent we will be content as a society to transfer responsibility and control

in certain situations from a human to a machine?

o How do we ensure Al systems are doing what they are supposed to be doing?

o How are we able to verify Al systems safety and ensure they do not malfunction or

are vulnerable to cyber-attacks?

o Are decisions made by Al auditable, challengeable, and ultimately understandable

by humans?
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The focus on the above as stated in the report is not on the complex code and the algorithms
of the program itself. This could be interpreted by a very few numbers of people thus making
it difficult to assess and evaluate. Instead, the key point here is the ascertain that right
mechanism is in place so that any decisions which are being made are fully transparent,
accessible, understandable, and quantifiable. More importantly they should be open to

challenge by all parties, the suppliers, and the public of course.

2.2.7 Most impactful technologies of Al in the Public sector

The public sector is expected to provide cheaper, quicker, and more personalized services
to citizens. However, existing delivery models are being challenged by budget cuts, shifting
demographics, security threats, and changing citizen preferences. Al has the potential to
improve public service delivery and overcome these obstacles. Al technologies have the
potential to change the public sector by inspiring staff and creating new ways of providing
services, resulting in new positions, employment, and functions for these workers. For the
public sector to innovate, it must undergo this transition.

According to (Bertrand, Erwin, & Hartmann, 2020) unique Al technologies vary from
narrow Al that allows for specific tasks to wide Al that mimics human thought, with new
solutions and applications being developed all the time. Most Al technologies currently in
use by government agencies are focused Al solutions that boost productivity and quality
while freeing up public workers to concentrate on higher-value tasks. Further creation of
large Al solutions, which augment employees and allow new services that would not have
been feasible without the use of these technologies, will be a part of Al's future. This
emphasizes Al's ever-evolving essence, as well as its transformative potential for public
services and society.

Unique Al technologies vary from narrow Al that allows for specific tasks to wide Al that
mimics human thought, with new solutions and applications being developed all the time.
Most Al technologies currently in use by government agencies are focused Al solutions that
boost productivity and quality while freeing up public workers to concentrate on higher-

value tasks. Further creation of large Al solutions, which augment employees and allow new
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services that would not have been feasible without the use of these technologies, will be a
part of Al's future. This emphasizes Al's ever-evolving essence, as well as its transformative
potential for public services and society.

Most government agencies are using artificial intelligence to automate routine activities,
resulting in increased productivity, and enabling employees to concentrate on more
important tasks. Some entities, on the other hand, have fully realized Al's ability, employing
it to augment workforces and develop new products and services. Al is expected to become
a central component of public sector organizations in the future, leading to society's
improvement.

The following figure from shows the application of Al in three different sectors.

Al transforming the Public Sector

Application of Al technologies across three domains

Public Administration Public Health Public Transportation
Matural Language Processing Deep Learning based on personal Computer Vision is emabling auton-
enables adaptive delivery of public nformation allows targeted treat- omous transportation
services. miEnt

Machine Learning for predictive

Virtual Agents driven by persona mage Recognition inoreases acou- maintenance in automated asset
insights ensure 24/7 services racy of diagnoses, leading to fewer management.

BfTors.
Imtelligent Automation enables Simulation of real-world events for
automated case management for Speech Recognition enables auto- optimized traffic planning.
back-office efficiency gains. miated care routing for increased

efficiency.

Figure 10; Al transformation in the public sector as published by (Bertrand, Erwin,
& Hartmann, 2020)

There are some prominent cases of Al technology in the public sector. As analysed by
(Bertrand, Erwin, & Hartmann, 2020) health organisations shows the highest commitment.
Although some Al solutions have been widely embraced and are actively contributing to the
improvement and transformation of health organizations, many others are still in their early

stages and have yet to demonstrate effect. Medical Imaging is the most commonly adopted
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use case in health, and it uses historical and current radiology images to identify diseases
and symptoms, such as early stage cancer detection. It is now actively contributing to the
advancement of particular organizational fields, and in many cases, it is also having a
transformative effect on the organization itself. Medical Imaging is expected to play a
significant role in the transformation of the majority of authorities in the near future.

Another case from the same report (Bertrand, Erwin, & Hartmann, 2020), is the example
of INAIL which is a non-economic Italian public body. INAIL has been able to easily grasp
user intent thanks to the use of Virtual Agents such as chatbots on an external user portal.
This expertise is used by the authority to directly respond to basic inquiries and to route
more complicated inquiries to the appropriate organizational agency. This has resulted in a
significant reduction in the amount of time spent by staff on interactions with basic requests,
allowing them to concentrate on more difficult tasks. More than 300,000 documents were
organized using Intelligent Automation on unstructured documents relating to technical
advice on risk and prevention, increasing operational productivity in back-office processes.
Finally, there is also the example of public transportation in Norway according to (Bertrand,
Erwin, & Hartmann, 2020). Sporveien is a municipal corporation accounting for most public
transportation in Oslo. Sporveien used a model to explore the use of Deep Learning to
improve train switching in rail yards. The machine used a game-based algorithm to find the
best solutions. This pilot was a huge success, and it will be implemented. Sporveien has also
created a Machine Learning pilot that uses historical data to predict rail system errors before
they happen. They found, however, that they could not use multiple maintenance systems
at the same time because this would result in multiple maintenance procedures for the same
piece of equipment. What the organisation discovered is that when it comes to Al growth,
it's critical to concentrate on the importance of the solution's function, and that there's no

point in introducing new systems and solutions without phasing out the old ones.

2.2.8 Artificial Intelligence and applications in procurement in general

It is important first to understand what the current priorities of procurement are. Price water
Cooper carried out an extensive research in 2019 regarding procurement (Gaurois, Staquet,

Roux, & Perrotin, 2019) in the European Region for big enterprises and their top priorities.
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Figure 11; Order of procurement priorities as published by (Gaurois, Staquet, Roux,
& Perrotin, 2019)

It is obvious from the graph above that encompassing a simpler but more effective
organisation is a top priority. The ability to collaborate better with external partners through
a talented team and a new model which could enhance innovation are among the top
priorities of senior stakeholders. These are as well the key pillars of the European Directive.
So how can artificial intelligence be used in the procurement function? What are the trade-
offs and the potential? What are on the other hand the limitations? There have been many
research papers, studies, and business reports on this issue. The implementation of Al on
the procurement function has been relatively slow.

Material, equipment and even service supply now works on a global scale. Even relatively
small firms are now sourcing on a global scale. Hence professionals in the purchasing
function need to consider dozens of suppliers. For larger corporation these can involve
hundreds of different items among many suppliers. Hence this is a colossal and complicated
task. In the tender stage purchasers need to set the criteria and evaluate the potential
suppliers on features typical and even atypical sometimes. Time constraints, complications

in the bidding process and the complexity of some tenders render it difficult to examine all
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the criteria and come up with a weighted objective decision. How can Al help in this case?
As was described earlier Al techniques can be used to allow purchasing organisation to
categorise, place and allocate orders on family of items or on a series of programs to manage
a stream of different criteria. Al optimises purchasing decisions by making them easier to
sort out and control in real time, by ensuring the objectives are real and transparent and on
the same time avoid mistakes (Allal-Chérif & Maira, 2011). Hence without getting lost in
an array of huge information the process can be simplified and a decision can be made much
quicker. To be more specific this can simplify logistics, procurement of items, contract
management while reducing risk and on the same time allowing innovative capacity.

Al benefit is also valuable on a strategic scale as well. In the previous paragraph it was
explained that Al can sort out information during a tender phase which would otherwise be
very cumbersome. But what about global trends and macroeconomic issues which in effect
could define the strategy of the procurement function? How would that work? This is very
well explained in a review by (Smillie, 2020). There are tools which can be used to
determine the efficiency of the procurement strategy by aggregating and interpretating
thousands of data. These can be from many sources. For example data that are publicly
available or data that is third-party licenced. By using econometrics these tools can provide
a better picture of shift and patterns in the market, in the global supply trends, across many
products or logistics routes. These in effect can help the procurement organisation into
forming a clear strategy for different products and through different supply options.

Except cost another important facet as was mentioned earlier are supplier performance,
quality, sustainability reputation, innovation. It is often the case that these must be
considered when procuring supplies or services. By analysing data and information buyer
can include in his assessment and final selection of the aforementioned criteria. Another
aspect as explained by (Dauvergne, 2020) is the ability to share resources, to join other
organizations, integrate and in the end innovate to be ahead of the market. Al can provide
the underlying mechanism to reach consistent and dynamic information between different
parts.

Another very important aspect is communication. The flow of communication replies to

question, quick and open feedback on procedural questions. A very common tool is the
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chatbot. A very well known corporate software is SAP for example. SAP Ariba has
developed a chatbot, which they have named ‘“Procurement”, which can adapt to
departmental, organization and individual characteristics to answer questions and provide
the right member with the right information at the right time. This tool can be a huge help
both for buyer and suppliers throughout the tendering process since it can warn bidders
about mistakes, give options and in the end provide a more efficient tender process. Based
on progressive conversations or increased learning the chatbot can give more concise and
to the point information. The following schematic shows how a chatbot works as was
published in (Nagar, 2019)

HOW CHATBOT WORKS

NATURAL LANGUAGE
UNDERSTANDING

a REINFORCEMENT
— UNDERSTANDING — LEARNING
gn
- DIALOGUE | | ADDITIONAL
MANAGEMENT SERVICES
@ RESPONSE
l GENERATION
W

NATURAL LANGUAGE
GENERATION

Figure 12; Schematic of how a Chat bot works by (Nagar, 2019)

Purchasing departments do not act in isolation. They collaborate with other functions to
analyse the needs, to understand the requirement, to help in applying the policy and in the
end comply with corporate governance. The term augmented buyer has been used in a
research paper by (Allal-Cherifa, Simon-Moyab, & Ballestero, 2020). Signing a contract
with a new partner entails a collaboration that extends beyond the sheer financial sphere. In
terms of compliance organizations using an Al system as mentioned by (Smillie, 2020) can
more easily identify discrepancies in contracts. In the context of a procurement function this

technology can facilitate such mergers and acquisition and more specifically, the
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identification of assignment or termination rights and negotiation of corresponding
consents.

Finally, procurement functions nowadays involve all the phases. From sourcing strategy to
invoice data extraction. As mentioned in (Bagul, 2020) Intelligent Document Processing is
a process which can capture domain specific data across document and streamline document
routing activities. This means that regardless what kind of documents are processed whether
these are PDF, word document or simple emails the Al technology serve the purpose to
extract structured information. This can save valuable time and give better efficiency
without the need of defined rules or templates.

After delineating some of the key contributes of Al in procurement it is worth to understand
what the level of implementation and maturity of these technologies in the European Region
is. Again, the report by (Gaurois, Staquet, Roux, & Perrotin, 2019) will be used to show
what has been achieved. The following two graphs shows the maturity of the digitalisation

process across different technologies.
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Figure 13; Technological maturity of different applications in Procurement (Gaurois,
Staquet, Roux, & Perrotin, 2019)

The graphs above shows that the market’s adoption of different technologies is at a different
level and stage. The technologies which are most widely deployed are the most mature like
data analytics and Procure to Pay Solutions. On the other hand, technologies like Block
Chain and Al still have a long way to go. The graphs reveal 4 levels of maturity which are
defined from where the technologies are standing on the maturity curve. These four stages

according to (Gaurois, Staquet, Roux, & Perrotin, 2019) are.
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It is apparent that Al technology has a long way to reach the maturity and full

implementation stage.

2.2.9 Al and application in Public Procurement

In the previous charter the Al technology was analysed and in parallel the benefits it can
bring a procurement organisation. In the following chapter the implementation of Al on
public services and more specifically on Procurement will be analysed. Has there been any
case of Al in public procurement? Are there any initiatives from institutions or public bodies
towards this technology? Are there research papers which have analysed its potential?

In relation to what was mentioned earlier there is a report by (Peijl, O’Neill, Doumbouya,
& Howlett, 2020) where they analyse that Al can be used to monitor the tendering
documents and information prepared by the public buyer for clarity and language. Hence
this can be a valuable tool to provide a rigorous check on requirements and other text in the
tender document. This can help to alleviate any misunderstanding of the tender material and
reducing the bidder risk of any misunderstanding of the deliverables. The effect would be
to lower the cost and improve the quality of the end deal.

Regarding some specific examples. As analysed by (Peijl, O’Neill, Doumbouya, & Howlett,
2020) in Ukraine ProZorro, the State organization behind the Ukrainian hybrid e-contracting
system, a data science consulting firm (uData) has developed a machine learning solution
predicting the correct product CPV code. This is based on textual information, including the
product description and title. The algorithm developed is consists of many different CPV
codes and is likely to be correct for each. If only one CPV code is provided for a good or a
service, the first four digits of the CPV code can be predicted with 70 percent accuracy. The
accessibility of appropriate education data for projects is a crucial success factor as is the
case for all machine learning solutions. In this case, there was more than a sufficient level

of training data available from the open ProZorro datasets, consisting of 4 million public
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tenders. The contracting authority has given each tender a CPV code. While the wrong code
may have been provided, the sheer amount of available data makes it possible for the
machine learning solution to establish an exact model for linking text descriptions with CPV
codes to be properly classified. The impact so far however is expected to be limited at it has
not been integrated into any front-end e-procurement platform. In terms of the future uData
intends to integrate the tool into other broader offerings it develops — such as a service
which, in the light of a description of the items and services it provides, updates private
companies to new bonds of interest. The following picture shows a concise chain of how
the system will work as published on the report by (Peijl, O’Neill, Doumbouya, & Howlett,
2020)

Upload new Bid to win the

public tenders public tenders
_________ = | EProcurement -

platform A

Contracting ¥ fccess to Vendors
Authorities : r-'a.r.a"'r.ffa
1
3 APT
Proforro
Database

14; ProZorro eProcurement ecosystem as published by (Peijl, O’Neill, Doumbouya, & Howlett, 2020)

Again according to a report from (Peijl, O’Neill, Doumbouya, & Howlett, 2020) in Belgium,
the Mobility and Public Works Department managed the procurement contracts and tracked
these contracts using a digital system but lacked the tools to make historical goods and
services price visible. The Ministry thus did not use its data fully to guide its procurement
decisions. The MEDIAAN platform offers a searchable price database with a range of cost
engineering and analysis applications. The Department's eDelta contract management

system is the primary source of data, which included price data on 2001 contracts. These
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data are supplemented by information from other sources, including rules and parameters
affecting Belgian law prices. Developed resources include price review applications, semi-
automatic price estimates, and different unit and hourly rate calculation. One of the essential
features of the solution was that it maintained separate databases and applications. This
major advantage was that it reduced the costs of changing the functionality of the system.
The development of the database entailed significant expenses and direct changes to the
database structure which were expensive and difficult. However, applications could be
added and transformed relatively easily in the solution created on top of this database. The
associated advantage was that the application software provider was easier to switch off (i.e.
Oracle). In future, plans are being made to expand and develop MEDIAAN over several
dimensions — regarding tools, data and users. The following picture shows the costs and the

requirement of the system

E 7 g

= C4.1 million

Figure 15; Cost and requirements of the MEDIAAN system as published by (Peijl, O’Neill, Doumbouya,
& Howlett, 2020)

Another case from (Peijl, O’Neill, Doumbouya, & Howlett, 2020) is in Italy where they are
developing a project to check whether the correct information is uploaded on the system
thus if the correct codes/standards match the correct products. The authority - Consip
believes that it could improve the accuracy of the algorithm if additional training data is
provided. However, this would necessitate a substantial investment, and it has not yet
decided whether it is willing to do this. In addition, Consip experiments with Al to better
understand how platform users view it. A machine learning platform is being used
to enable both buyers and suppliers to analyze their feelings through their platform. For

users to react quickly to developments such as the publication of new tender, this pilot
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project draws on Twitter data. The relevant tweets are categorized as positive, neutral, or
negative.

Another Al tool which can be used for public procurement data is the categorisation of
different specs across organisation to provide visibility and understanding of how
administrations are allocating their budget. Such a case is the Finish Explore State Spending
according to (Peijl, O’Neill, Doumbouya, & Howlett, 2020). In this case the governmental
body of Finland publishes data across different categories and public bodies to categorise
across different types of spending. The machine learning solution categorized state e-
Facturing information automatically in accordance with the UN Standard Products and
Services Code (UNSPSC). The categorisation algorithm was developed and integrated by
an IT consultancy. With the IT environment of Hansel Oy — Qlik Business Intelligence in
particular. The overall accuracy of the categorization solution was only 51 percent, given
the lack of machine training information. The organization has not yet made full use of the
investment, as this would require a substantial investment in the delivery of the necessary
data for training.

At the other part of the world in Australia, the New South Wales Data Analytics Centre is
developing a neural network system which will categorise how the local government is
allocating each annual $30 billion budget according to (Peijl, O’Neill, Doumbouya, &
Howlett, 2020). More importantly it will use this data to confirm whether the government
is getting its best value for its money. According to the NSW the organisation is required to
manually classify 2 million procurement transactions. This is a necessary task to instruct
public expenditure, but it is a long-term and difficult process that uses up to 160 days every
year. The machine learning instrument — CAITY — developed with support from the Data
Analytics Centre, automatically categorizes different types of procurement expenditures
based on data collected from the general record. The solution was developed using
Microsoft Azure public cloud python-based machine learning tools. An accuracy rate of
around 70% was observed in the previous manual classification. CAITY can categorize
procurement spending with an accuracy of more than 90 per cent after training in over 45
million rows of pre-classified data. The cost was about 185.000 euros but the saving was

about 160 employee days. There were some concerns about storing the data on external
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server. The solution has been fully employed and it is now completely functional. The

following picture shows a concise timeline of how the system was deployed as published
on the report by (Peijl, O’Neill, Doumbouya, & Howlett, 2020)

DAC Proof of concept

First talks DAC DAC NSW NSW Procurement
wer Procurement produce and

with DAC begin |
work proof of produce first  implement final
concept full production wversion of CAITY
version of capable of
CAITY independent spend

categonsation

Figure 16; Timeline for the development of CAITY as published by (Peijl, O’Neill, Doumbouya, &
Howlett, 2020)

Another example from the same report (Peijl, O’Neill, Doumbouya, & Howlett, 2020) is a
case in United Kingdom. The Yorkshire Purchasing Organization (YPO) has a wide range
from schools to local government, charities, emergency services and some private sector
customers, including nurseries and care homes. There are also numerous public sector
clients. It delivers the products and services that these customers need to carry out their
tasks. YPO provided framework agreements through which their customers (public sector
buyers) have access to and purchase products and services. However, the YPO website and
the framework contracts that suit their needs have not been easier to navigate to customers.
It has integrated a chatbot solution on its website — the provider of procurement information
(PIP). The chatbot can interpret and direct written user queries to relevant parts of the YPO
website. The Microsoft Azure bot framework was used to develop PIP. It allowed
organizations to build and customize a chatboot according to their needs. In 3 months (May
— July 2018), the initial version of PIP was developed. It has been updated and improved

regularly since then, based on user feedback. The use of ChatboTech technology as a tool
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helped users to identify public procurement service that is appropriate to their needs. In
addition, it can be relatively easy and cost effective. Due to the relatively small amount of
knowledge and expertise on chatbot technology implementation, it was decided to approach
these projects progressively and attempt to implement them in small scales before moving
forward with more ambitious efforts. Focus was also required to ensure that the tool is kept
up to date and maintained to ensure that the technology works properly. The expenses were
about €5.780 (£5.000), fully covered by YPO personnel. The Microsoft Azure bot
framework was provided for free.

A similar case to the above from the (Peijl, O’Neill, Doumbouya, & Howlett, 2020) report
comes from the Purchasing and Strategic Souring (PSS) department of the City of El Paso
which operated a call service to potential vendors with employees dealing with repeated and
basic questions. The volume of these calls was increasing after internal restructuring as the
new organization was not well understood by vendors. PSS wanted to find a way to reduce
the worker's time. A chatbot solution — Ask Laura —was added to PSS department's website.
The (proper) solution incorporates ability to translate and deal with natural language
processing from open-source algorithms. The chatbot Ask Laura is a text and avatar box
that offers a user interface, a knowledge base and an analytical platform for the council team
to monitor and respond to user conduct. The City Council has repeated the approach of other
departmental websites, following the successful implementation of the Ask Laura chat on
the PSS website. First year annual subscription cost € 18,060 ($ 20, 000), followed by annual
subscription € 9,090 ($ 10,140). In the future, PSS plans to replicate and increase the use
of the software in other government departments further.

Al can be used to identify corrupt behaviour. Corruption is expensive problem for
government around the world with an estimated worldwide annual cost of bribery around
$1.5 to $2 trillion. How can Al contribute to anti-corruption methods? Again, Al can reveal
patterns too complex for human and on the same time process large amounts of data so that
people can focus on details. There are specific projects which have been developed in
Europe. Accrding to (Peijl, O’Neill, Doumbouya, & Howlett, 2020) in Ukraine the DoZorro
initiative except predicting the correct product CPV code as described above, it has

developed Al software which can find out which tenders have a high risk of corruption. The
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software tool produced some impressive results, identifying 26% more tenders with
arbitrary winner selection and 37% more tenders with arbitrary disqualification. As reported
by (Allal-Cherifa, Simon-Moyab, & Ballestero, 2020) in Spain a neural network was
designed which could give an “early warning system” predicting public corruption. TO
estimate the likelihood of corruption in Spanish provinces, the tool combines data on
economic and political variables such as economic development and the length of time a
political party has been in power with data on actual corruption cases. In Colombia a
research paper was recently published by (Callego, Rivero, & Martinez, 2021) where they
developed a machine learning model in order to associate projects with certain variable
which are important predictors of malfeasance such as for example time lag between
adjusting the contract and nearest election. For this type of analysis, they developed early
warning models using a unique dataset of more than two million public procurement
contracts in Colombia between 2011 and 2015. They trained two representative models of
machine training to identify those contracts which are likely to lead to undesirable results
for the government as soon as possible. The authors believe that this kind of analysis is
useful for public administration. Prediction of their models are risk scores that authorities
can use when selecting which contracts to follow and audit. Their results vary from the most
to the least serious cases, approximating various aspects of mishaps: proven corruption
cases, breach of contract and inefficiency (which we approximated through extensions to
the originally stipulated budget or to the duration of the contract). While these types of
outcomes can reveal empirical correlations, they measure concepts which require
government authorities to take various measures: contracts which can lead to corruption can
trigger auditors being visited, whereas a contracting agency alert may be enough if they are
predicted to request extensions. Using machine learning algorithms, Al can track vast
amounts of public tender data and detect any irregularities, such as sudden increases in sales
rates and allegations of fraud. Or on the other hand it can detect whether the authority that

has concurred to this deal at the other end has been impartial on its judgement.
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3 Methodology

In this chapter the various approaches available for writing a dissertation will be presented.
Moreover, the restrictions and potential of each methodology will be analysed. Based on
this analysis the reasoning behind the end choice will be presented. The methodology that

will be chosen will provide the main structure of this dissertation.

This dissertation specialises in the field of Artificial Intelligence and Public Procurement

and how the innovation can be implemented for the case of Greece.

3.1 Analysis of the most frequent research methods

Research methods are broadly divided into two general approaches.
e Quantitative Research Methods

e Qualitative Research Methods

Of course, there is always the case that a research method can be a mixture of both.

Quantitative research method is based on data collection. As described by (Ali & Barliana,
2017) data are mainly related to research design, validity, experimental design, and analysis.
Research designs on quantitative methods are descriptive, experimental, quasi-experimental
or relationship based. The analytical data usually are related to the hypothesis testing,
assumptions, and research result presentation. Data collection can be performed by
experiments, questionnaires, polls, surveys, and others. The end purpose is to quantify the
problem in question. Some typical tools are inferential statistics, mathematical modelling,

and econometric analysis.

Qualitative method is more suited to open end questions. The qualitative method is focused
on gaining a great understanding of a structure, technology, phenomenon, and any potential
gap within a specific environment. The literature review can be used as tool to examine this
gap. As explained by (Osanloo, 2016) the literature review can identify the gaps or paucity
of information relevant to specific areas in the literature. Hence for this specific study, a

qualitative method will be used. The foundation of the concepts will be presented.
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Specifically, for this dissertation the concept of Al will be laid down and the organisation
and intricacies of the Greek Public Procurement system. Who are the key players on Al?
What are the limitations? What are recent development of Al on procurement? What is the
strategy of HSPPA? How is HSPPA organized? Analysis of the field developments through
the literature review can provide answers to the subject.

There will also be analysis of cases which can illustrate the applications and benefits of Al
on other countries. Hence an empirical evidence can support the data, interpret the findings,

and underlie the recommendations for the Greek case.

3.2 Tool used in aresearch

There are many tools that can be used for the methods mentioned above. Some the most
important ones will be mentioned below

l. Comparative/case study analysis. The comparative method for the thesis
consists of two things: two theories, texts, processes, historical personalities, etc. For
comparative analysis, this is a sort of unifying idea. It may be an issue, an issue, a theory,
etc. Case studies offer an excellent chance for innovation and challenge current theory. As
reported by (Almeida, Faria, & Queiros, 2017) they can also be a good alternative to the
focus group method or complement it. However, a connection between cause and effect can
be difficult to draw and can be difficult to generalize, especially if a small number or case
studies are considered.

. Statistical analysis. A mathematical method for questioning data is statistical
analysis. This is accomplished by looking for connections between various data sets. They
can be used for econometric analysis for example to develop economic or finance
hypotheses or theories. Econometrics is based on techniques like regression models and
testing of null hypotheses. As reported by (Almeida, Faria, & Queirds, 2017) statistical
analysis technique allows researchers, using the most appropriate methods for each
situation, to investigate links between variables. In order to match the characteristics of the

environment under analysis, the statistical process must be adjusted. Nevertheless, these
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techniques are generally complex and require the use of specialized and generally costly
statistical software.

M. Questionnaire analysis. The results of questionnaires are usually used to
calculate average scores for questions or groups of questions. For example, students may
request a five-point questionnaire, 5 of them being excellent, 4 good, 3 average, 2 poor and
1 very poor. As reported by (Almeida, Faria, & Queirds, 2017) surveys have many
advantages. The high representativeness of the entire population and the low costs of the
method in comparison to other alternatives are two of those most important advantages. On
the other hand, depends heavily on the survey structure and the exact response provided by
the respondents to assess the reliability of survey data.

V. Explanatory analysis/literature review. Explanatory research is indeed a type
of design for research that focuses on the explanation of your study aspects. The scientist
begins with a general concept and uses research as a tool for bringing the topics to be
discussed in the future. This will be the main method used in this report. More details about
the advantages and disadvantages of this method will follow below.

V. Interviews; Interviews may be defined as qualitative research that involves
"intensive interviews with a small number of respondents to explore their views on a certain
idea, programme, or situation.” Three different interview formats exist: structured, semi-
structured and unstructured. As mentioned by (Alshenqgeeti, 2014) the interview is a
powerful way to gain insight into the perceptions of people interviewed and can be
combined with other methods and provide detailed information on the values and beliefs of
participants. To investigate the external behavior and the internal beliefs of the participants,
for example, the use of observation can be used as an addition to interviews. Thus, although
it is a matter of research, using more than one data collection tool would make more
information available and validate the findings of the research. On the other hand, interviews
are costly in time for both participants and researcher, and therefore may have to be
restricted in terms of the numbers undertaken during the study. Moreover interviews have
the potential for subconscious bias and potential inconsistencies.

VI. Time series analysis. The analysis of time series may be helpful to see how

an asset, security, or economic variable changes over time. It can also be used to investigate
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how changes related to the selected data point compare to shifts in other variables in the
same period. As mentioned by (Bush, 2020) with the correlation coefficient in mind,
observational data can easily be quantified. At the same time, one can collect a large number
of information from many areas at once and the interrelationships between these variables
can be studied. However, correlation does not indicate cause, as a third variable can possibly
explain the association of two variables.

VII. Algorithm development and implementation. In computer science, an
implementation means the production by computer programming and deployment of a
technical specification or algorithm as a program, software component or another computer
system. A certain specification or standard may contain many implementations. As reported
by (Almeida, Faria, & Queirds, 2017) algorithm implementation is an appropriate method
for analyzing a large and comprehensive practical problem when a mathematical model
cannot be modeled beforehand. In addition, a time frame that can be used to rapidly
investigate the effects of a real life change can be compressed. The simulation, however,
also shows disadvantages, for example that model construction requires a profound
knowledge of the field.

VIII. Field experiment. In real life settings, field experiments take place. One or
more variables for the testing of the effect must be isolated and manipulated. It allows the
researcher to observe more natural compatibility, but it will need to consider many more
variables. In sociology and applied science, such as bioengineering and medicine, this
approach is also common. As reported by (Almeida, Faria, & Queirds, 2017) compared to
laboratory experiments, field experiments offer significant strengths. Instead of an artificial
laboratory it offers a natural setting. It can be observed. Large groups of people that are
more representative in general. On the other hand, control of variables is more difficult, and
thus it is very difficult to replicate the same conditions. Moreover, unanticipated actions that
can adversely affect subjects and participants may appear because it is difficult to control

the environment.
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3.3 The purpose of this study and the selected analysis

As mentioned earlier the purpose of this study is to portray the landscape of the Al
implementation for the Greek Public Procurement system. From the various tools above the
explanatory analysis/literature review was deemed as the most appropriate.

Due to the nature of the issue in question as this was portrayed in chapter 1.2 the
investigative and explanatory method based on a literature review was selected. Hence a
theoretical qualitative framework of the issues pertaining to the subject will be analysed. As
explained by (Osanloo, 2016) without a literature review which can provide the theoretical
framework, the structure and vision for a study is unclear, much like a house that cannot be
constructed without a blueprint. Moreover, a comparative analysis with similar cases in
other region will provide case by case analysis. In the end there will a critical analysis of the
collected information.

Collection of information was not limited to a single source. The secondary data collected
to answer the research problem came from scientific journals regarding the use of Al
technology, reports from European and national authorities regarding its implementation in
procurement, as well as from reports consulting firms of recognized value, such as Ernst
and Young and Pricewater Cooper House. The focus was on Al use in procurement not so
much in other areas. In addition, most up to date reports from public authorities were
analysed spanning a period after 2016 when the European directive was put into place for
member states. Only highly established reputable private companies research was taken into
consideration so that they could bring added value to this research. Hence it is a collection
of scientific rigor, public policies and links to the market. In addition, information from
HSPPA can provide a scale of the market and up to date information of recent developments.
Information analysis was carried out in two axes; collection and critique - discussion. The
information was collected, analysed and presented after comparison between different
sources. This comparison was made in the context of finding the most representative and

relevant data, as the research field is evolving rapidly;
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3.4 Limitations of the selected analysis

The purpose and the advantages of the selected analysis are described in section 3.2.
Nevertheless, there are some limitations in this method.
A qualitative method using literature review as the key tool is based on previous knowledge
to explain its findings. This itself places a limitation on coming up with a new field of
knowledge. In addition, the availability of these studies using the method outlined in the
search methodology (section 3.2) requires clear and intricate on the same time criteria. A
misguided selection procedure can lead to wrong or vague conclusions.
Another issue as pointed out by (Theofanidis & Fountouki, 2018) is that most qualitative
methodologies cannot be truly replicated as in controlled experiment and therefore are
unable to verify per se.
As explained in (USC - University of Southern Carolina, 2021) there are also
methodological limitations.
e Lack of data or of reliable data which likely to limit the scope of the analysis. On the
other hand, this can be an opportunity to find gaps which can lead to future research.
e The direction taken to collect the information. It is usually the case after completing
the study that in retrospect adding other dimension on the scope could provide a
more solid conclusion. Again, this deficiency could lead to more open questions for

further research.
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4 Assessment of Al in PP

In the previous chapters the Greek public procurement system was reviewed as well as the
Al technology in relation to procurement and public services. Hence this chapter will
involve the the specific environment of the Greek Procurement system, its barriers and

deficiencies and on the same time how Al can be used to overcome those.

4.1 Level of maturity and technological innovation of PP

Technological maturity as this was described earlier goes hand in hand with a cleal strategy
for adopting innovation. According to the European Commission (European Commission,
2020):

“Innovation procurement” refers to any procurement that has one or both of the following

aspects:

- buying the process of innovation — research and development services — with (partial)

outcomes;
- buying the outcomes of innovation created of others.

As explained in an interview by (Zacharopoulou, 2021) most of the public procurement
authorities do not use innovation procurement to fulfil their needs. Only just recently the
center of innovation has been established in Greece. Hence there is a long way ahead.
Public Procurement in Greece is an adaptation of procurement Directives 2014/24/EU and
2014/25/EU. As reported by (Directorate General for Informatics;Directorate General for
Communications Networks, Content & Technology, 2019) Promitheus, a public
procurement platform, promotes and supports economic bodies participating in public
tenders to participate and improve competition in tendering procedures. This is done in
accordance with the principles of transparency and equal treatment, and to ensure
compliance with the rules and principles of European and national legislation on public
procurement. Greece passed Law 4601/2019, which governs the issuance of electronic
invoices in public procurement. Only in 2021 has e-invoicing started to be implemented.
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4.2 Corruption case in Greek Public Procurement

As was mentioned earlier Al can be used as a tool to tackle case of corruption. Al-based
systems and solutions improves transparency in the planned Al model and its impact. So,
what are the cases of corruption in Greek PP? Is it a systemic problem? Is this documented
and what are the suggested solutions? How can Al technology be used to tackle specific
corruption as this is presented in the Greek environment?
Corruption is defined as the abuse of entrusted power (Transparency International, 2021).
Political corruption happens when a public official violates the rules of his or her position
to favor a corporation or crony and is enticed to do so by the prospect of personal or partisan
gain. According to the same site even if Greece has made some significant steps in the last
few years its overall index is at 50 when the European average is 66. Anti-corruption laws
for public and civil servants exist but on the other hand the control mechanisms to enforce
them are not very effective.
It goes without saying that the best outcomes for the public will be achieved if there is open
competition for contracts and decisions about how to allocate contracts are made
impartially, based on the best value for money. When it comes to public procurement,
corruption typically takes the form of policies that prevent free competition or grant
contracts based on particularistic relationships, such as nepotistic or clientelist ties to
relatives, kin, or political allies. Outright bribery may be a form of corruption in public
procurement.On this chapter some of the systemic cases of corruption will be mentioned
and how they are encountered in the Greek system.
According to (GAN INTEGRITY INC, 2021) some of the most common reasons were of
corruption in the Greek system according to companies who have participated in public
tenders are:

1. The criteria looked like they were tailor-made for certain participants.

2. The bidding was collusive.

3. The deal appeared done before the call for tender was published.

In terms of the view of the public more than half the Greeks believe that state officials who

award the tender as corrupt. The evaluation for the award is not transparent and is subject
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to political influence. According the same site Greek state and companies included
kickbacks amounting to 2-2.5 percent of the total contract. Considering public contract and
procurement is around 8,5 B euros this amounts to 162 M euros.

So what are the key constraints and resources related to public corruption and how can Al

be used?

Constraints R Resources

internet users *
Broadband subscriptions *
Facebook users +

Time and procedums 10 start a business

Time and procedures 10 pay laxes

Freedom of the *
press score

Public access 1o the
central government’s
budget proposa

Freedom of
the press

Judicial
independence

® * Time and number of

procedures 10 import/expon

Assessment of the independence
of the pdiciary from influences of
government, citizens or firms

Structural factors

Figure 17; Control of corruption as interaction between resources and constraints as
published by (Mungiu-Pippidi, 2018)

As it can be seen from the figure above come of the key constraints to tackle systemic
corruption is time and number of procedures that can be imported/exported. In addition,
administrative burden can also be a critical factor. Both constraints could be alleviated with
the use of Al tools and technology as will be explained in more detail below. It goes without
saying the ease of access to internet resources also facilitates this. The rest of the criteria

mentioned above are beyond the scope of this study.
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As was mentioned earlier in the literature review there certain projects implemented and
research carried out which have focused on tackling corruption issues in public
procurement. More specifically
e The research by (Callego, Rivero, & Martinez, 2021) where they developed a
machine learning model to associate projects with certain variables.
e The case of Ukraine of a project called DoZorro initiative which identified suppliers
who have won tenders based on “arbritrary” criteria.
e In Spain there was a research by (Lopez-lturriaga & Sanz, 2018) to develop a neural
network was designed which could give an “early warning system” predicting public

corruption.

Hence there are cases where Al has been deployed to tackle the corruption issue. Greater
insight on how to make better decision on the public money and mitigate the corrosive effect
of corruption is valuable. Moreover, it can be a huge step in establishing greater trust
between public authorities and the public. The distrust between authorities and the public
has been a long-standing issue.

On the other hand, the implementation on a large scale should be carried meticulously and
with slow and established steps. The implementation of this technology on this application
has not reached full maturity yet. Contested decisions taken by an Al application can be
challenging and, even if the argument is to reduce fraud or corruption, are one of the most

serious ethical issues that one should always bear in mind.

4.3 Missing registration number

As was mentioned earlier in the literature review there are systemic cases of inefficiency in
the Greek system. It is worth delving more into those to understand more its root causes and
in addition their effects. In the end it is this a problem where Al can be of benefit? According
to the report published by the (European Commission, 2020; European Commission, 2021)
there is a problem in term of the delivered information by the potential buyers.

In terms of clarity and access of information as was mentioned by (Georgakopoulos, 2020)

the registration numbers of the various tenders are not easy to locate. On the same time they
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are not synchronized with the DIAVGEIA system which is the public e-platform which
publishes all decisions related to public services. As mentioned in this report the data base
system is very much fragmented and the various decisions tasks are not aligned.
Furthermore, many of the procedures are very much delayed due to lack of access to
information or even more due to difficulty in getting the right info from the right
stakeholder.

Another problem is the lack of the appropriate documentation from the bidders as well as
the lack audit from the authorities. According to (Rozou, 2018) the contracting authorities
do not thoroughly audit supporting documentation for the tenderers on several occasions
and therefore illegally accept offers which do not satisfy the contract notice requirements.
The main reason is that employees who make up the Contracting Authorities lack
specialization and training and that all tender offers are legitimate unless otherwise
determined by the Administrative Court. The second case will involve the cancelation of the
relevant decision of the contracting authorities by lodging a preliminary objection with the
Administrative authority if a competitor considers that he was illegally passed on to the next
stage of the tender process. In addition, manual auditing is an arduous process with a low
level of efficiency, speed and in many case accountability. Hence it is not uncommon that
mistakes often occur.

So, does Al have the potential to support the Greek authorities in tackling this issue? A
recent scientific study (Wang, Zipperle, Becherer, Gottwalt, & Zhang, 2020) has proposed
a framework for automated auditing. More specifically this paper proposes a continuous
compliance awareness framework (CoCAF). It is defined as an Al-based automated
approach to conduct procurement compliance auditing. CoCAF is used to automatically and
timely audit an organization’s documents by intelligently understanding compliance
policies and extracting the required information using text extraction technologies,
automatic processing methods and a report rating system. The CoCAF will include a
regularly updated report based on the auditing findings, showing the organization's
compliance level with graphs and diagrams. It is based on three stages whose workflow is
shown on picture below and published by (Wang, Zipperle, Becherer, Gottwalt, & Zhang,
2020)
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Figure 18; The workflow of CoCAF as published by (Wang, Zipperle, Becherer,
Gottwalt, & Zhang, 2020)

The procurement function must take account of the potential of remote auditing by the
adoption of advanced technologies, as traditional audit services, notably on-site visits, were
significantly interrupted during the COVID-19 pandemic. CoCAF offers the possibilities
for remote auditing and continuous auditing, using artificial intelligence and conducting
compliance audits on an automatic basis. The CoCAF is tested using real-world data, and
the results show that it can process 500 pieces of evidence in five minutes and provide 95.6
percent auditing accuracy, demonstrating its reliability, consistency, and assurance level in

procurement internal audit.
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To sum it up some of the indicative ways Al can help in reducing the missing registration
numbers are:
e Through an automated compliance awareness framework
e Through a machine learning solution of allocation, the correct CSV codes and
number

e Automated tools to provide more clarity and substance on public tenders.

Again, the main challenge in this case is

e This application is still in the development stage. There are no clear data of

respective cost or proof of concept on a wide scale.

4.4 Missing Calls for Bids

This indicator is a clear indicator against the clarity of the bid and the selection criteria. In
other words, it is a measure of transparency of the bidding procedure. It showcases what the
name of the call was, and under which condition the end supplier was awarded the tender.
This is another section where the Greek system has scored low.

Only just recently Microsoft (Langston, 2020) is making its Al-powered writing assistance
tools more widely available to enterprise and consumer customers around the world. With
new features Microsoft Editor will give writers the option to use intelligent tools to craft
more polished prose in documents, emails, and posts across the web on sites such as
LinkedIn, Gmail, Facebook, Twitter and more. The new tools are available in Word,
Outlook, and a new Editor in the browser plugin, and they can help users catch errors and
write more confidently.

In addition, the application of the chatbot which was mentioned earlier can also be a very
useful tool as was described earlier. This tool can be a huge help both for buyer and suppliers
throughout the tendering process since it can warn bidders about mistakes, give options and
in the end provide a more efficient tender process. Based on progressive conversations or
increased learning the chatbot can give more concise and to the point information. An actual
case is coming from UK according to (Peijl, O’Neill, Doumbouya, & Howlett, 2020). The
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public sector procurement organization (YPO) in UK integrated a chatbot solution onto their
webpage — the Procurement Information Provider (PIP). The chatbot will decipher written
user requests and guide them to the appropriate sections of the YPO website. The Microsoft
Azure bot system was used to build PIP. The initial version of PIP was developed in 3
months (May — July 2018). Since this time it has been regularly updated and improved on
the basis of user feedback. Customer support is available 24/07.

Another case of the implementation of the Chatbot technology was in the United States.
More specifically in El Paso the program Laura managed to resolved much of the queries
made by bidders much more efficiently and on the same time saving the local employees a
lot of valuable time. According to the information provided more than 300 standardized
question were inputted into the knowledge base which is maintained and update by the state

employees. The components of the system are shown below.

3 Y ‘.z. N _.\- - "‘_ ; N\ \
1. Tailored Avatar . offAQsSemewers
\ “_ '

g @&

Knowledge base of FAQS
& answers in English &
Spanish, Structured so
the English base is the

Monthly analytics reports
provided by technology
vendor

Technology vendor
mtegrated software

application onto City
Council’s website

parent’ base and
Spanish as the ‘child

Figure 19; Component of the "Ask Laura™ system as published by (Peijl, O’Neill,
Doumbouya, & Howlett, 2020)

Hence overall the Chat bot technology can offer.
e Reduced man hours required by employees.
o A fully tested system which has been implemented in other countries.
e A low-cost application

e There is no need to integrate with other software application.
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e It can be easily transferrable to other departments as well.

On the other hand, the challenge is
e Employees must be trained on using and assessing the technology.

¢ The knowledge base must be regularly updated to keep up with any changes.

4.5 Decision Speed

This indicator reflects the speed of the public buyers’ decision making. Very lengthy
procedures are detrimental because they are expensive and cause uncertainty for both the
public buyers and companies. "Decision Speed™" measures the mean decision-making period.
This is the period that elapses between the deadline for receiving bids and the contract's

award.

Just like the eagle catching its prey speed in decision making is an absolute virtue in a rapid
changing society. As explained by (Francioni & Clark, 2020) as competitive environments

are increasingly competitive, or even hypercompetitive, the ability to make decisions
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quickly can enable organisation to better exploit opportunities reduce pre-emption cost and
ultimately to increase performance. The advantages of a quick decision speed could be of a
primarily and directly financial nature (e.g., lower costs, consistent cost levels) and/or of a
non-financial nature (e.g., quick and reliable delivery). The main logic in this argument
particularly in a competitive and changing environment, that a slower sourcing decision
process reduces the chance of selecting the best or most appropriate supplier, thus foregoing
both financial and non-financial benefits. This is even more poignant during a COVID
pandemic when authorities need to act and react fast and efficiently.
So how can Al be a useful tool on this issue? Al can automate to save time and optimize
spend. According to (Pickup, 2019) the first point is automation and speeding to deliver low
to medium value and market risks. The Al auction and bargaining bots, for example. They
will be further advanced in the future. The second — and more important — usage relates to
Al-enabled instruments that help quickly collect, update and analyze commaodity, market
and intelligence supplies to inform market strategies. Early users report that they can react
far more quickly with regard to buying decisions, reducing time from weeks to days and
implementing statistical analyzes to recommend the number of inviting suppliers, the best
price day of the week, etc. Even for more complicated purchases where contracts have to
be drafted, approved and signed Al can also be a useful tool. As explained in the report by
(Peijl, O’Neill, Doumbouya, & Howlett, 2020) authorities can maintain consistency in the
terms and usage in all of their contracts and to speed up manual tasks from “identification
of requirements, to creation and approval of critical contracts, to their eventual renewal.
Hence to sum it up these the main methods that Al can help improve the decision speed of
Greek Purchasing

e Setting up an algorithm that can easily sort out and grade the received bids

e Use automated procedures for low risk, commoditized items. Particular examples

are e-auctions

e Contract development and management can also help in speeding up manual tasks

4.6 Award Criteria
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The key objective of a procurement organization is to deliver value to its internal
stakeholders. Value can be defined not only in terms of cost but the other parameters as
well. This can include delivery of service, product quality, delivery time, performance. Even
other societal factors can be considered as well. Like whether the supplier perform well on
sustainability indices or they are part of an underprivileged group. Especially for public
procurement is part of the social policy of the state these factors cannot be neglected but
they should be included in the award criteria wherever this is possible. Hence awarding a
tender solely based on cost fails to consider other parameters as well. Unfortunately, in this
field the Greek PP has scored quite low.

As explained in the report by (Peijl, O’Neill, Doumbouya, & Howlett, 2020) Al tools set
out examples for decision criteria to include in a risk assessment of any potential solutions
that contain Al capabilities. Al tools available outline some of key questions that should
consider when deciding the procurement strategy, considering what questions to ask in
you’re the tendering stage and assessing the solution. Al based procurement frameworks
can prescribe the terms and conditions that to any subsequent contract and allow the pre-
vetting of providers against a set of predefined criteria that can include ethical requirements.
Leading Al-solution providers have begun to create internal frameworks for the ethical
design, development, and deployment of Al, which cover processes to ensure accountability
over algorithms, avoiding outputs of analysis that could result in unfair and/or biased
decision- making, designing for reproducibility, testing the model under a range of
conditions and defining acceptable model performance. Bidders should be able to not only
explain their approach to the above, but also include examples of projects where these
considerations were followed, along with client references. The Al system may also include

a set of requirements such as a set of skills and qualifications.

4.7 Publication rate

Publication rate refers to the value of national public procurement advertised to businesses.
The more companies allowed to bid the more value is going to reach the table In addition
greater competition is destined to bring more offers thus increasing the chances of a better

end price. Except the price each supplier can bring his own proposal to the table thus giving
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the end authorities more option to choose not only in terms of price but to include other
criteria as these were mentioned above. That also means more accountability as more data
is open to the public.

Al can be used to source potential supplier which are more suitable for the tender. In
addition, using evidence from past events Al can collect, recognize and design the process
and documents to support the tender. On the same time, it can provide support so that the
tender reaches suppliers which are already included in a white list which meet the required
criteria. Of course it is very important that new supplier can access new calls. A very
important factor in this case is that the call is that the goods and services are categorized
under the correct procurement vocabulary. Such a case was dealt in Ukraine as explained in
the report by (Peijl, O’Neill, Doumbouya, & Howlett, 2020). For ProZorro, the State
organization behind Ukraine's hybrid e-Procurement scheme, a data science consultancy
(uData) created a machine learning solution that predicts the correct CPV code for a product.
The algorithm developed does this based on textual input including the description and title
of the product. The output of the algorithm is several different CPV codes, together with a
probability for each one that it is correct. If restricted to just providing one CPV code for a
good or service, it can predict the first four digits of the CPV code with an accuracy of 70%.
The cost was around 10,000 euros. The future expectation is that the tool is available for
integration into a front-end eProcurement platform. uData itself plans to integrate the tool
into other broader offerings that it is developing — for example a service that updates private
companies on new tenders of interest to them on the basis of a description of the items and
services they provide.

The prediction model worked as shown below
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Figure 20; CPV prediction solution as show by by (Peijl, O’Neill, Doumbouya, &

Howlett, 2020)

Overall, the solution mentioned above offer the following advantages.

e They are relatively straightforward.

e Availability of data is already part of the Greek PP which is essential for accurate

implementation.

e Costs are relatively small; around 10.000 euros.

e There is proof of concept in other countries.

Some of the challenges could be

e Categorization of data needs to be re-organized in some cases and it needs to be

consistent.

4.8 Barriers of implementing Al in the Greek PP

In the articles above some of the main advantages of Al in the Greek ecosystem were

analyzed. These were based on the key benefits of Al technology and the key challenges of

the Greek system. On the same time project cases from other countries were referenced and

research models. On the other hand implementing Al on the Greek PP system entails many
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difficulties which in turn should be identified and acknowledged in order the have a more
complete assessment.

Overall widespread adoption of Al in the public sector has been slower than in big private
corporations. The diagram below from (Santeli & Gerdon, 2019) gives a very concise

picture of the key barriers.

The 5 barriers to Al adoption in government and public entities

Legacy Procurement
Al ecosystem "
culture mechanisms

Effective use Data and Al
of data skills

Figure 21; Barriers to Al adoption as presented in (Santeli & Gerdon, 2019)

So what do the above mean and how relevant are they on the Greek ecosystem?

Effective use of data; This refers to the digitalization of data within an organized database
management system. As was mentioned above the Greek system is quite developed in this
field. The Central Electronic Public Procurement Registry CEPRR has the purpose the last
few years of collecting, processing, and publishing data on public procurement, services and
procurement, for projects with a budget value of € 1,000 or more. Hence all aspects related
to public procurement from tendering to proposal and in the end the allocated spend are
registered there. According to the latest law 4782/2021 regarding public procurement it is
proposed that all suppliers will need to provide an electronic calendar for all their activities
during the implementation of a public contract. This is a first step in evolving into Al
technology that could utilize some of that data.

As was mentioned earlier Al is a relatively new computer engineering disciple. To fully
utilize organization as a whole need staff that can fully comprehend the concept and utilize
the technology. In Greece there are only a few big private corporations that have started to
dig into Al technology like Vodafone, Papastratos, Cosmote, TITAN Cement and others.
As mentioned by a report from (Foundation for Economic and Industrial Research, 2020)
the country’s connectivity infrastructure and level of digital skills lags those of its EU peers.
The graph below as presented on this report shows some key indicator regarding the digital

economy among EU states.
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Figure 22; Digital Economy and Society Index (DESI) ranking of EU member states in
2020 by (Foundation for Economic and Industrial Research, 2020)

In addition, regarding the provision of online public services, Greece made progress in
2019, with 25/100 pre-filled forms, though this remains well below the EU average of
59/100. In terms of human capital on digital skills Greece continues to rank only to 25" in
the EU. Hence there is big questions regarding the ease of implementing such a
transformative technology. On the other hand, there is some hope for change. Only recently
e-gov has been introduced. In addition, according to the same report at the beginning of
2020, Greece had 9 fully operational Digital Innovation Hubs covering various sectors such
as agriculture, fishing, construction, manufacturing, transport, and electricity through a wide
spectrum of advanced technologies such as additive manufacturing, Al and cognitive
systems, cybersecurity and blockchain, big data and photonic.

The legacy structure is also a big issue. Al is a transformative technology. It requires a new
way of working, organization change, time to adapt and common consensus among all
employees. Public entities have established practices and processes, they usually go through
a lot of scrutiny and they tend to be less agile than private companies. It is also much more
hierarchical. Hence every new process requires authorization and approval. There is no
sense of autonomy or direct accountability which in effect often leads to stagnation.
Moreover, any changes are based more on direct financial gains or cuts. Only just recently
as was explained above did innovation come into play. It remains to be seen if the strategic
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direction for Al would be successful. Thus, the overall culture is not fruitful for
transformation technologies like Al to be adopted on a large scale.

Finally, also the nature of the procurement mechanism of Al technology could a problem.
As discussed by (Santeli & Gerdon, 2019) governments who purchase off-the-shelf Al
algorithms may want to be able to understand and edit them as required throughout the
lifecycle of the tool — customization is very common in software procurement — yet Al
providers are likely to object to this. A parallel discussion is the inability of government to
avoid vendor lock-in where algorithms are treated like IP, given the original provider would
most likely not consent to other Al developers accessing their algorithm. For most
technologies this affects maintenance, but Al also affects the government's ability to refresh
the algorithm with new data on a regular basis to keep it current, reducing the application's

lifetime.

4.9 Concerns regarding Al

In the articles above the key advantages of Al technology for the Greek ecosystem were
analyzed. In addition, some of the hurdles of implementing Al were mentioned.
Nevertheless, there are certain constraints and precautions one has to take bear in mind

before implementing Al technology.

There is the debate that Al technology can and will replace human labor. This is long debate
over century ago that first rose during the Industrial Revolution. As every transformative
technology there is a high possibility that some tasks will be performed by machines or
technology. Another key point is how this development will be distributed? Thus, this is a
more general topic related to technology development vs human employment and should
not be considered only within the boundaries for the public procurement sphere in Greece.
Overall, more deterministic tasks which involve process oriented and quantitative reasoning
skills. On the other hand, humans are much better on cross sector tasks or human reasoning
skills. Al technology cannot replace creativity, emotional intelligence, social skills, and
critical thinking. Hence education and jobs will need to place emphasis on that so that human

skills can augment Al. On a strategic level, key stakeholders need to redesign their systems
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and processes so that machines and people work hand in hand rather than one competing
the other.

Another key point is the ethical aspect of Al programming and transparency of
implementation. People are often worried about the ethical standards that a machine is using
to make decision. How can people critique, complain or raise an argument about a choice
that an algorithm is making when this highly complex and note transparent? As highlighted
by (Hussey, Taylor, & Murdoch, 2018) full technical transparency is hard to achieve. In
certain cases, it can be impossible. In other instances, it may not be helpful. In case where a
technical transparency is necessary regulators must set rules so that other expert on this field
can have access. An alternative approach is not so much on providing the programming
code but explain how that works. That means that Al frameworks are created so that they
can clarify the data and rationale used to show up at their choices. There are several
specialized arrangements which are presently being developed, which could help clarify Al
frameworks and their choices. An assortment of organizations and associations are as of
now dealing with clarification frameworks, which will assist with solidifying and interpret
the cycles and choices made by Al calculations into structures that are conceivable to human
administrators. Many organizations, including Google, IBM and Microsoft, have submitted
interpretable Al frameworks, such as Google's 'Glassbox’ structure for interpretable Al, and
Microsoft's improvement of best practices for a more clear Al framework. On a broader
level it is a case of building trust between the organization that provide Al solutions and

people who get affected by it.

4.10 Limitations of the existing dissertation

As stated above there have been many cases identified which could add value on the case
of public procurement in Greece. On the same time there are some barriers which have been
identified in this research. However as stated above there are some limitations on this kind
of analysis.

The work analyzed was based on research by other writers. The research was based actual
cases on other countries or research studies still trying to develop the proof of concept. What

were their criteria on each case for choosing a specific sub-application? Were all evidence
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and issues equally valid? Much of the work was also focused on the budgetary and
organization changes required on each case. Specifically, about actual cases on other
countries the writers focused a lot on the training and the manhours required by personnel.
Unfortunately, there were no cases of Al development in other Greek Public authorities to
evaluate the intricacies of this technology on the Greek eco-sphere. A central tenet of a
scientific method is that the case in question can be replicated. Also much of the works was
descriptive. To make the decision to invest a cost benefit analysis would provide the basis
for any scope of work. It is unknown whether key stakeholders of PP are engaged on
applying such a transformative technology. In terms of strategic support however Greek
National Strategy clearly elaborates that Al should be developed across all functions.

More suggestions on how to overcome some of the limitations mentioned above will be

provided on the conclusion stage.
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5 Conclusion about in Greek PP

5.1 Conclusions regarding Al

Procurement organizations are currently under pressure from both the domestic and the
international but also from global competition. Achieving efficiency, increased
productivity, and quality optimization is hampered by the recent pandemic and the
instability of the economic environment. These factors lead to the need to find new
technologies, systems, and human resource management skills. The efficiency of an
organization depends directly on its ability to its ability to adapt to these constantly changing
circumstances.

Recent circumstances, such as the Covid19 health crisis have demonstrated the importance
of digital maturity for organization, as all those that already had an adequate digital
background were able to adapt and switched to a remote working model specifically for
administrative staff. Without compromising the efficiency of each employee, and without
compromising the effectiveness of each employee

Al can be a strategic choice for Greek Public Procurement system to gain the competitive
edge in the advantage in the global market. The main benefits of Al are cost reduction,
reduction of the probability of error and increase in productivity. The implementation of Al
can be done in stages, starting from simple processes in key parts of the organization and
then extend to more complex processes. The most importantly, in this way, employees
become familiar with the use of new technologies and the company culture changes.

The review of the literature produced important findings. In general, the interest for this
transformative technology is constantly growing. The interest around the befit of Al
technology in procurement and more specifically in procurement for public services is
following the same trend. Referring to the research problem the conclusions address these
aspects of the research problem:

"... it is expected to identify the expected benefit and raising the ethical standards of Greek

Public Procurement system."
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Overall, the European Commission has set the direction of introducing the Al based on the
criteria of openness, ethical justice, accountability, and technological advancement. EU
countries have followed different approaches either by nurturing economic growth or
driving public innovation or a unified societal strategy or a even a hybrid of all those. Social
aspects like human accountability, jobs’ closure are other parameters that need to be
included in the discussion. Grece has only recently published an Al strategy focusing on
fostering growth across the public and private sector.
Private organizations have been relatively ahead on this field. The level of maturity is still
relatively low however there are cases and the potential to grow further. Most important Al
fits with many of the priorities set out by procurement function such as simplification of
menial tasks and digitalization of processes. This of course needs to go hand in hand with
skills” development and appropriate training. Lessons from the private sector of course are
easily transferable to the public sectors as well.
The dissertation highlighted how various technological achievements such as those of
evolution of artificial intelligence combined with lessons from the success of other
countries, can be used to drive the technological transformation of public services. In
addition, it emphasized how various technological achievements such as those of evolution
artificial intelligence and the development of data collection and communications,
combined with lessons from the success of social media, can be used to drive the
technological transformation of public organizations by considering public opinion.
More specifically, the implementation of Al tool on data management and in general the
various functions of procurement, can provide PP with the basis for transforming its
organization and the way it works giving procurement a competitive advantage.
Some characteristics applications mentioned above are.

e The chatbot application for improved communication

e Algorithm to detect and protect against corruption cases.

e Machine learning methods to create a homogeneous and more transparent items

coding.
e Optimization criteria to include a more expanded and integrated approach

considering other factors such sustainability and innovation.
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e Automation tools to expedite and standardize tenders and contract management.
e Continuous compliance awareness framework to automate auditing and avoid

errors.

Overall the goal of this dissertation was to highlight how Al technology can add value on
the Greek PP. To assess that two pillars were analyzed. What are the idiosyncrasies of the
Greek PP system? Are there areas where there is major room for improvement? Does it align
with the strategy set by key stakeholders? i.e. the government and the European commission.
The other major pillar was the Al technology, its features, and relevant applications. Can Al
add value to procurement? Are there cases in other countries? At which stage is the
technology? What are the benefits that were derived? What should be the path forward?
Many of the questions set above have been answered. There is indeed a lot of space for
improvement and Al can be a tool for that. What has been missing is direct feedback from
stakeholders within the public authority. The implementation of such a transformative
technology can be a major hurdle as will be described below.
It goes without saying that there are many hurdles before such a transformative technology
is implemented. Regarding the barriers to digital transformation there is still significant
dependence on existing infrastructure, lack of knowledge and experience, but also the
alignment and willingness of the public service culture towards its technological
transformation.
Some of the most salient ones are.

e Overall Greece still lags in the digitalization of doing business compared to other

European countries.
e No prior cases of Al implementation in public services even more so in procurement.
e The legacy culture and the more rigid organization of the public services can make

it difficult for the implementation of such a transformative technology.

The Greek system specifically has developed a lot over the recent years in terms of
digitization of processes and electronic storage of data. In addition, more and more tenders

are now carried out electronically. Only recently a new authority which oversees fostering
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innovation has been established and the overall trend is for more and more processes to be
digitized. Moreover, the fact that there is a single authority that oversees the processes and
set out a strategic direction in terms of moving things forward can add to the prospect of
encompassing new technologies. There are clear areas which were mentioned above where
improvements need to be made. These were emphasized by the European commission as
well. According to literature review and considering the cases from other countries the

implementation of Al can bring huge benefits.

5.2 Suggestions for future research

Al transformation need to follow clear and well-designed steps. In the literature review there
is no single method that one can follow to implement the technology. It is dynamic, agile
and need to be adjusted to the needs of the key stakeholders. The level of maturity differs
for each specific application and subsequently the cost of implementation.

Therefore, there are many issues that need to be considered for the implementation of Al in
the Greek environment. In terms of suggestion below follow some general issues that should
be considered for the adoption of Al technology

e Adopting a new direction in education at all levels of staff so that everyone becomes
a strong advocate for change, innovation and in this case technological
transformation.

e Creation of a dedicated IT department team operating within the procurement
department and listening to the needs of the concerns of the executives, identifies
errors and room for improvement of the systems and takes the necessary corrective
action.

e Ongoing evaluation of the performance and benefits of new systems and their

continuous improvement where feasible

Finally, regarding the proposals for future research, these are listed below:
e Conducting a survey by means of questionnaires among the authority executives on

existing situation and nuances of the current situation in PP.
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e The current situation and perception in Greece concerning change, change
management, innovation, and transformation technology.

e A business model to measure the benefits accurately and quantitatively for specific
projects.

e What are the skills and education required to develop Al technology in PP. Should

the focus be on out sourcing or developing in house talent?
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