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Introduction

As early as the 1980s and the early 1990s,
empirical studies showed that public procure-
ment can boost innovation, even more so
than subsidies for research and development
(Geroski, 1990; Rothwell & Zegweld, 1981).

In 2006, Viviane Redding (EU Commis-
sioner for Innovation) stated in a press release
by the European Commission: “Europe needs
to create such a trade environment that will
support faster innovation and the acceptance

of research results. The public sector has
an immense purchasing power; however,
it needs the right incentives to share the risks
and benefits of investing in new technologies
and services” (European Commission, 2006).
Subsequently, in around 2007 there was
a shift towards public procurement innovations
in the EU, and a number of policies and tools
to support this decision have been created
since then. These policies and tools are cur-
rently being implemented, to a varying degree

24 | VA 2023, volume 26, issue 2, pp. 24-41, DOI: 10.15240/1u1/001/2023-2-002



of success, in the national policies of individual
EU member states.

As stated in a report by the Directorate-
General for Internal Market, Industry, Entrepre-
neurship and SMEs (DG GROW), the purpose
of applying these policies and tools is “to allow
public contracting authorities to achieve ef-
ficiency, strengthen their position in the market
and thus reduce costs” and “this will allow
them to increase their impact on environmen-
tal, social and innovative goals” (European
Commission, 2011).

Three new tools were introduced, which
EU member states had to gradually incorporate
into their legislative frameworks and policies.
These included:
= Green public procurement (GPP);
= Socially responsible public procurement

(SRPP);
= Public procurement of innovation (PPI) or

public procurement of innovative solutions.

That refers to a contracting authority procur-
ing innovative goods and services that are not
yet commercially available on a large scale.
Given that a public authority acts as a customer
initiating the procurement process, public pro-
curement of innovations is a demand-driven
tool aimed at supporting innovations. Worth
noting is the fact that PPI does not necessar-
ily need to include contracts for services in
the area of research and development, which
corresponds with another approach referred
to as “pre-commercial procurement” (PCP).
PPI and PCP are very similar tools and the dif-
ference between the two will be explained
in detail later on in the text. Besides that, in
the coming years new guidelines on public
procurement will help support PPI by incentiv-
izing contracting authorities to develop favor-
able bidding procedures for innovations and
thus support enterprises in the development of
their innovation capacity and at the same time
ensure that fundamental economic competition,
transparency and fair treatment requirements
are met (European Commission, 2011).

The PPI concept was subsequently inte-
grated into the respective national legislative
frameworks.

In practice, we also encounter the PCP con-
cept, i.e., Pre-Commercial Procurement, which,
unlike PPI, also contains a research or develop-
ment phase.

From the point of view of European legisla-
tion, both PPl and PCP are public sector tools
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aimed at supporting innovations. However,
these terms need to be differentiated, which
is not as easy as it may seem at first sight.
The lack of a clear definition of the basic param-
eters of what can be considered research or
development and what is a mere “modification”
of an existing solution, i.e., what can or cannot
be considered “innovative,” poses a number of
questions, according to Januska and Stankova
(2019). The first question is where specifically
PPI starts and PCP ends if, for example, a com-
monly used technology is used in a new way
and the solution still needs to be developed or
only modified for the customer’s specific needs.
On the other hand, the boundary between
the procurement of an existing solution and
PPl is equally unclear. Another question is how
it can be determined whether the new solution
is “sufficiently” innovative.

Unfortunately, there is no specific type of
public contracts for PPl projects. They are imple-
mented in one of the standard public procure-
ment procedures, which is why the number of
PPI projects implemented cannot be monitored
according to the procurement procedure type.

The research conducted within the PPI2In-
novate and RI2Integrate projects discovered
that although the PPI concept is in theory and
according to political proclamations an ideal
tool for supporting innovations by the public
sector, the measure of its use in practice is neg-
ligible (for example, in 2019, there were fewer
than 10 PPI projects identified in the Czech
Republic within the PPI2Innovate project).
The question is why this concept is not used
more in practice?

This article aims to identify the critical
success factors for the PPl concept based on
a systematic literature review, empirically verify
these conclusions, and subsequently suggest
measures that would lead to a wider use
of this concept.

1. Literature review

The first step involved a systematic research
literature review based primarily on scientific
articles from the Web of Science, Scopus, and
Elsevier (Science Direct) databases and other
freely available resources, such as reports from
the European Commission. The literature review
focused on the identification of critical success
factors of the PPI concept and, by extension,
the barriers and risks of PPl implementation.
Research literature by authors dealing with
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the issue of PPI offers various types of classifi-
cation of the key, or rather critical success fac-
tors — according to the entity that the particular
factor concerns, the phase the given factor is in,
the area the success factor applies to, the size
and the number of stakeholders, etc. There is
also a high degree of disunity among various
authors in the designation of the respective key
success factors, with virtually identical factors
often being referred to by different terms, or be-
ing further split down into more detail.

1.1 Literature review methodology

The methodology applied in the systematic
literature review contains three basic phases
that consist of: the search for potentially rel-
evant (in terms of the topic) articles, analysis
of the selected literature, including the elimina-
tion of resources that do not deal with the issue
at hand, and finally the creation of an overview
of the identified key success factors based
on the selected criterion.

In the first phase, articles were searched
for using the key words “PPI” and “key perfor-
mance factors.” The abbreviation PPI turned
out not to be suitable in the identification of
relevant resources, as it is primarily used with
a different meaning — particularly in medicine,
which resulted in the vast majority of the search
results being thematically irrelevant. Therefore,
the phrases “procurement of innovation,” “pro-
curement for innovation,” “key performance
factors,” “key success factors,” “critical success
factors” and “critical success barriers” were
used instead. There was a limit set in terms
of the articles’ publication date. The exact
procedure employed in the search in the afore-
mentioned research databases is described in
the following three points.

The search using the combination of
the keywords “PPI” AND “critical success fac-
tors” in the Scopus database led to 13 search
results; however, following the perusal of their
abstracts, none of them was found themati-
cally relevant. The next keyword combination
of “PPI” AND “key success factors” led to
9 articles being identified, though none of them
was relevant for the purpose of this literature
review. The search criteria set to “PPI” AND
“key success barriers” brought four irrelevant
search results. Using the combination of “public
procurement on innovation” AND “key success
factors” resulted in the identification of a total
of five articles, of which three were found to
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be relevant. The search using the keywords
“public procurement on innovation” AND
“success barriers” found ten documents that
were thematically relevant; however, only
one resource was added to the literature
review as the remaining three articles were
identical to the results of the previous search;

The next step consisted of the search
for articles in the Web of Science database
using the same combination of keywords as in
the search in the previous research database.
Ten articles were found using the search crite-
rion “PPI” AND “key success factors”; however,
none of them was suitable for the purpose of
this research, which also applied to the search
using the keywords “PPI” AND “key success
barriers,” when none of the eleven articles
identified was found relevant. The combina-
tion of the keywords “public procurement on
innovation” AND “success barriers” delivered
six search results, of which the only two the-
matically relevant articles had already been
identified within the previous search in the Sco-
pus database. The search using the combina-
tion of “public procurement on innovation” AND
“success factors” identified 13 results, of which
only three articles were thematically relevant,
and they had all been among the previous
search results;

Article search in the Science Direct da-
tabase using the keywords “procurement of
innovation critical success factors” identified
3 literature resources, none of which was rel-
evant. The phrase “procurement of innovation
key success factors” led to four search results;
however, once again, none of them was rele-
vant for the purpose of this research. The same
was true for the search criteria “procurement of
innovation critical success barriers,” which de-
livered one irrelevant search result. The results
(i.e., the number of relevant resources concern-
ing key success factors for PPI) were the same
regardless of the preposition used with PPI
(“of” or “for”). As a result, no resources from
the Elsevier publishing company were added to
the literature review.

Based on the conducted search in the Sco-
pus, Web of Science and Elsevier databases,
four research articles were identified that dealt
with the issues at hand, i.e., key success
factors or barriers in the implementation of
contracts using PPI. This result confirms that
the research gap was identified correctly and
this issue needs to be studied in more detail.
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The resulting sample of resources was
found insufficient by the authors, therefore,
the systematic review of research articles
included resources dealing with the issue of
PPl in general, and additional resources were
sought. Using the keywords “public procure-
ment of innovation” OR “public procurement
on innovation” delivered 502 search results in
the Web of Science database and 679 search
results in the Scopus database. Following
the elimination of thematically irrelevant and
duplicate articles and those to which the au-
thors were not able to gain access, the core
sample used for the literature review consisted
of a total of 137 resources. It can thus be said
that the issue of PPI in general is relatively
widely dealt with by the scientific community.

1.2 Key success factors

Within the PPI concept, a number of problem-
atic and high-risk areas can be identified, and
without overcoming these the resulting effect of
PPI does not reach its potential value, and in
the worst case the public contract is not suc-
cessfully completed. Based on the problem-
atic areas, it is possible to determine the key
success factors, i.e., such factors that lead to
the desirable result and without whose fulfill-
ment PPI fails. For the sake of comparison,
the authors divided the key success factors
based on the respective areas they apply to.
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PPI faces both external and internal barri-
ers, hence the key factors are divided into in-
ternal factors, i.e., those that can be influenced
by companies, and external factors that pertain
to the regional, national or even supranational
sphere (Michaelis et al., 2003).

For the purpose of this research, the key
success factors were divided by the authors
based on their characteristics into the following
categories:
= Needs, requirements, goals;

Personnel requirements;

Legislation;

Procurement procedure.

These factors were then further subdi-
vided, or more precisely assigned critical fac-
tors identified within the systematic literature
review. The identified key factors, including
the authors who distinguish them, are listed
in the following Tab. 1. The categories were
created by the authors in such a way that
it would be possible to compare the key
factors analyzed in research literature so
far and the key success factors identified
in the practical part.

Needs

The literature review indicates that the keysuc-
cess factors identified within the Needs cate-
gory include: correct identification of needs,
appropriate specification of requirements and

Key success factors identified in literature overview — Part 1

Category Critical factor Authors
Askfors & Fornstedt, 2018; Georghiou et al., 2014;
Specification House of Lords, UK Government, 2011; Kalvet
of requirements & Lember, 2010; OGC, 2010; Uyarra, 2016; Uyarra,
2010; Uyarra et al., 2014
Cabral et al., 2006; Caloghirou et al., 2016; Cave
& Frinking, 2007; House of Lords, UK Government,
Goals 2011; Kalvet & Lember, 2010; Nyiri et al., 2007; OGC,
Needs, 2010; Uyarra & Flanagan, 2010; Uyarra et al., 2013;

requirements, goals

Uyarra et al., 2014

Coherence in needs

Bovaird, 2007; Edler et al., 2012; Hommen & Rolfstam,
2008, Kallio et al., 2013; Rothwell & Zegveld, 1981;

and practices

transfation Torvinen & Ulkuniemi 2016; Uyarra, 2016; Uyarra, 2010
Application

of procurement Erridge & Greer, 2002; Kalvet & Lember, 2010; Uyarra,
procedures 2016; Uyarra et al., 2014; Uyarra et al., 2013
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Key success factors identified in literature overview — Part 2

Category

Critical factor

Authors

Personnel
requirements

Skills and capacities

Aschhoff & Sofka, 2009; Bonaccorsi et al., 2012;
Cabras, 2011; Edler et al., 2015; Edquist & Hommen,
2000; Erridge & Greer, 2002; European Commission,
2008; European Commission, 1990; Flynn & Davis,
2016; Flynn et al., 2015; Georghiou et al., 2014;
Georghiou et al., 2010; Lember et al., 2008; Loader,
2013; Loader, 2005; OECD, 2011; Rolfstam, 2016;
Rolfstam, 2009; Rolfstam, 2005; Rolfstam et al., 2011;
Uyarra, 2016; Uyarra, 2010; Uyarra et al., 2014; Uyarra
et al.,, 2013; Yeow & Edler, 2012

Capabilities
of PPI participants

Chicot & Matt, 2018; Erridge & Greer, 2002; European
Commission, 2008; European Commission, 1990;
Flynn & Davis, 2016; Flynn et al., 2015; Georghiou

et al., 2010; Loader, 2013; Loader, 2005; Rolfstam,
2016; Torvinen & Ulkuniemi, 2016; Uyarra et al., 2014

Legislation

and the
environment of PPI
implementation

Long-term orientation
and flexible legislation

Caloghirou et al., 2016; Hommen & Rolfstam, 2008;
Lember et al., 2015; Rothwell & Zegveld, 1981;
Suhonen et al., 2019; Uyarra, 2010

Sufficient legislation
— definition of terms

Obwegeser & Milller, 2018

Supporting
international
legislation

Edquist, 2009; Edquist & Hommen, 2000; Karjalainen
& Kemppainen, 2008; Torvinen & Ulkuniemi, 2016

Process time
and effective
administration

Amann & Essig, 2015; Askfors & Fornstedt, 2018;
Erridge & Greer, 2002; Lember et al., 2015; Uyarra,
2013; Valovirta & Edler, 2015

Motivating
and supporting
innovation policy

Georghiou et al., 2014; Lember et al., 2015;
Rolfstam, 2012

Budget and
transparency

Amann & Essig, 2015; Aschhoff & Sofka, 2009;
Bonaccorsi et al., 2012; Edler et al., 2015; Edquist

& Hommen, 2000; Georghiou et al., 2014; Karjalainen
& Kemppainen, 2008; Lember et al., 2008; Nyiri et al.,
2007; Rolfstam, 2012; Rolfstam, 2005; Rolfstam et al.,
2011; Rothwell & Zegveld, 1981; Sanchez-Carreira

et al., 2018; Torvinen & Ulkuniemi, 2016; Uyarra, 2016;
Uyarra, 2010; Uyarra et al., 2014

Essence of time

Amann & Essig, 2015; Kalvet & Lember, 2010; Lember
et al., 2015; Sanchez-Carreira et al., 2018

Institutional setup

of the public
procurement process
that is oriented
towards innovation

Amann & Essig, 2015; Bloch & Bugge, 2013; Koch

& Hauknes, 2005; Koch et al., 2006; Nyiri et al., 2007;
Peck & Cabras, 2011; Pickernell et al., 2011; Preuss,
2011; Rolfstam, 2012; Rolfstam et al., 2011; Rothwell
& Zegveld, 1981; Uyarra, 2010; Uyarra et al., 2014;
Sanchez-Carreira et al., 2018

Adequate demand
from the private sector

Kalvet & Lember, 2010; Uyarra et al., 2014
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Key success factors identified in literature overview — Part 3

Category Critical factor Authors
Professional procurers
and procurement Georghiou et al., 2010; OECD, 2011; Uyarra, 2010
expertise
Integrated public Kalvet & Lember, 2010
markets
Legislation 'S”;:fec“"e '8aming | Ghicot & Matt, 2018
and the - -
environment of PP| | Information symmetry | Chicot & Matt, 2018
implementation Environment
conducive Caloghirou et al., 2016; Uyarra, 2016;
to R&D — demand Uyarra et al., 2014
for innovation
Specific rgg]onal Kalvet & Lember, 2010; Uyarra, 2016; Uyarra et al.,
characteristics need to . :
be taken into account 2017; Uyarra et al., 2016; Uyarra et al., 2014
Communication Amann & Essig, 2015; paloghirou et al., 2016; Erridge
and strong & Greer, 2002; Georghiou et al., 2014; House of Lords,
coordination UK Government, 2011; Kalvet & Lember, 2010;
+ feedback Lember et al., 2015; OGC, 2010; Uyarra, 2016; Uyarra,
2010; Uyarra et al., 2014; Uyarra et al., 2013
Flexibility Caloghirou et al., 2016
Procurement Bloch & Bugge, 2013; Cabras, 2011; Caloghirou et al.,
procedure 2016; Cave & Frinking, 2007; DIUS, 2008; Erridge
& Greer, 2002; Georghiou et al., 2014; Georghiou
Risk management et al., 2010; House of Lords, UK Government, 2011;
Kalvet & Lember, 2010; OGC, 2010; Koch et al.,
2006; Koch & Hauknes, 2005; Lember et al., 2015;
Nyiri et al., 2007; Suhonen et al., 2019; Uyarra, 2016;
Uyarra et al., 2014

goals, and last but not least, the method of ap-
plying procurement procedures and practices.
Correct identification of needs requires
coherence in the perception of the private and
public sectors’ needs by contracting authori-
ties as well as the participants themselves.
Needs cannot be correctly identified without
coherence in the perception of the various
stakeholders’ needs (Edler et al., 2012; Hom-
men & Rolfstam, 2008). Here is an example:
the residents in a town which provides them
with an Internet connection complain about
the slow speed of their Internet connection.
The town may come to the conclusion that it
will be necessary to increase the Internet band-
width compared to the current service. How-
ever, the problem may not be the bandwidth

Source: own

itself, which may very well be more than
sufficient for the town’s residents, but the re-
liability and stability of the connection, with
frequent Internet outages resulting in the slow
Internet connection. If needs are not correctly
identified, the entire PPI (its preparation and
implementation) would be distorted and the re-
sulting product would not fulfill the function for
which it was primarily procured. If we stay with
our example, the town would end up paying
for an Internet connection twice as fast, but
the resulting effect for its residents would be
the same as before, because the underlying
problem with the network’s reliability would not
have been dealt with.

The requirements should be defined in
such a way that they are neither too general nor
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too specific and leave room for an innovative
solution (Cave & Frinking, 2007; Nyiri et al.,
2007). Overly general requirements can result
in an insufficient solution in the sense of lower
technical or technological parameters that are
critical for the success of the product. A high
degree of detail in the definition of the require-
ments prevents creativity, hampering the com-
petitors’ will to propose an innovative solution,
which can result in their proposals not differing
in aspects in which following the principle of PPI
they should, i.e., in technical parameters and
the overall execution of the proposed solution,
and also primarily in terms of price (Caloghirou
et al., 2016; Uyarra et al., 2014). This brings
us to a much-discussed barrier of PPI, which
is a fact that significantly prevents the success-
ful implementation of PPI, i.e., the role of price
in the entire PPl process. When specifying
requirements, emphasis should be placed on
innovation and other factors, not the price, as is
often the case. Worth mentioning is the fact that
it is important to define the result that is to be
achieved rather than the process or technol-
ogy that should be used. For example, when
making an inquiry about a high-speed Inter-
net connection for the town, the instructions
should include a definition of the parameters
in terms of the minimum connection speed
required, reliability and the maximum installa-
tion and operating costs rather than demand
a high-speed Internet connection with clearly
specified parameters using a specific technol-
ogy and then base the selection criteria solely
on the installation costs.

Another key factor is the definition of
the goals, which should meet the criteria of
the particular solution (for the correctly identi-
fied needs). This key factor is dealt with in more
detail by Nyiri et al. (2007), who addressed the
fundamental problem of defining the goals of
a public contract consisting of a number of differ-
ent areas, with some of these areas or the goals
themselves sometimes being mutually exclusive.
The most frequent simultaneous goals include
cost reduction, low environmental impact, and
social responsibility. It is therefore imperative
to set SMART goals in PPI, i.e., goals that are
specific, measurable, acceptable by all, realistic
and time-bound. The individual goals should be
in harmony and should ideally support one anoth-
er and achieve the synergy effect. If the defined
goals are contradictory, the final solution cannot
be as good as it would be if the goals were not

antithetical. If the contracting authority demands
an advanced technological solution for the low-
est price possible, the possibility of an innovative
solution will be greatly limited (Cabral et al., 2006;
Cave & Frinking, 2007; Nyiri et al., 2007).

Last but not least, the key success fac-
tors in the category of Needs should include
the application of procurement procedures and
practices, which should follow all the principles
of public procurement, such as allowing enough
time and space to correctly identify the needs,
define the specifics and goals of the contract,
and decide on the parameters which result
in any limitations for certain participants (con-
tract size, etc.). Emphasis should be placed
particularly on the choice of the technology
used in the sought solution (Erridge & Greer,
2002; Uyarra, 2016; Uyarra et al., 2013)

Personnel requirements

Personnel requirements represent a group of
key success factors related to the capabilities,
skills, knowledge and capacities of individual
participants in PPI.

The basic prerequisite for a company’s par-
ticipation in PPl is having a sufficient amount of
resources to be able to participate in a public
contract. Entities that do not have at their dis-
posal sufficient resources of any kind (material,
technological, human resources, etc.) obvi-
ously cannot participate in a public contract.
If the number of tender participants is not suf-
ficient, there is not enough competition, which
among other things supports innovativeness,
and the resulting product is not necessar-
ily as sophisticated as it would be if there was
a larger number of entities competing with
one another (Flynn et al., 2015; Yeow & Edler,
2012). Skills and capacities affect the project
result, as it can be expected that the greater
the skills and capacities the contracting au-
thority or the supplier have at their disposal,
the greater the chances of a successful execu-
tion of the contract. According to Hartl and Hart-
lova (2015), skills are defined as “learning and
practice-based disposition to correctly, in good
quality, quickly and efficiently carry out certain
activities in an appropriate method.” Public
procurement must take into account capacities
and resources, whether in the sense of capaci-
ties and resources of the public contract market
itself or their respective participants (Cabras,
2011; Flynn & Davis, 2016). The individual par-
ticipants in the procurement procedure should
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have sufficient capacities and resources in or-
der to support the procurement process — to
avoid doing things in a hurry, but rather thinking
things through and defining goals appropri-
ately (Amann & Essig, 2015). In other words,
the contracting authority must have sufficient
expertise to be able to define the contract re-
quirements and evaluate the often inconsistent
bids transparently. On the supplier’s side, it is
essential for the respective workers engaged in
the execution of the contract to have adequate
skills, as well as for the entity as a whole to
have the ability to achieve results. Entities with
skills at their disposal have a considerable
competitive advantage compared to other enti-
ties. The volume and quality of the capacities
at the supplier’s disposal directly affect its per-
formance and the ability to deliver the subject
of the tender in such a way that will fulfill its
required function.

Another factor that needs to be taken into
account are the capabilities of PPI participants.
Hartl and Hartlova (2015) define capabilities
as “the prerequisites, potential and dispositions
for a certain skill or activity.” The higher the level
of capabilities of individual PPl participants,
the greater the chances of a successful imple-
mentation of PPI (Chicot & Matt, 2018; Erridge
& Greer, 2002; Torvinen & Ulkuniemi, 2016).
An important factor in this area are learning ca-
pabilities (Flynn & Davis, 2016; Rolfstam, 2016).

Legislation and the environment of PPI
implementation
Based on the conducted literature review, leg-
islation and the environment were found to be
the source of the largest number of identified
critical success factors for PPI. In absolute
terms, it is not the largest area when it comes
to the key factors identified. According to
the authors, the large number of critical suc-
cess factors is due to their heterogeneity, which
prevents them from being easily combined.
The key success factors lie in the legisla-
tive regulations at all levels, i.e., the regional,
national and supranational level (Karjalainen
& Kemppainen, 2008; Torvinen & Ulkuniemi,
2016). A flexible national legislation with a long-
term orientation is ideal for the successful imple-
mentation of PPI (Lember et al., 2015; Suhonen
etal., 2019), one with incentive policies focused
on the support for innovativeness and under
the umbrella of related international legislation
(Lember et al., 2015; Rolfstam, 2012).

Economics

Given the relatively unclear boundary be-
tween PPl and PCP in the context of to what ex-
tent a particular contract is or is not innovative,
there is a need for selected terms to be defined.
Any ambiguity can lead to the ineffective use
of PPI or wrongly defined contract goals and
specifics (Obwegeser & Miller, 2018).

Transparency, including information sym-
metry, is another important prerequisite for
the success of PPl (Aschhoff & Sofka, 2009;
Bonaccorsi et al., 2012; Sanchez-Carreira et al.,
2018). The successful implementation of any
PPI project is contingent on the indiscriminate
access of all participants to information and
the selection process itself must be transparent
and sufficiently justifiable based on the correctly
chosen selection criteria (Chicot & Matt, 2018;
Torvinen & Ulkuniemi, 2016).

Procurement practices should be appro-
priately set in order to support innovations
so that, according to Uyarra et al. (2014) and
Flynn et al. (2015), they do not discriminate
against SMEs due to the size of the contracts
put out to tender. According to Uyarra et al.
(2016, 2017), they should also take into account
regional specifics, i.e., the specific features
of the environment in which the PPI contract
is being implemented. This leads to addi-
tional key success factors, such as effective
administration (Amann & Essig, 2015; Askfors
& Fornstedt, 2018; Lember et al., 2015), the in-
tegration of public markets (Kalvet & Lember,
2010), adequate demand by the private sector
(Kalvet & Lember, 2010; Uyarra et al., 2014),
an environment conducive to R&D (Caloghirou
et al., 2016; Uyarra et al., 2014), a sufficient
number of companies with available resources
to deliver innovations (Kalvet & Lember, 2010),
professional procurers and procurement ex-
pertise (Georghiou et al., 2010; OECD, 2011,
Uyarra, 2010), interactive learning space (Chi-
cot & Matt, 2018), a sufficient amount of time for
all the decision-making processes and contract
delivery (Amann & Essig, 2015; Lember et al.,
2015; Sanchez-Carreira et al., 2018).

In connection with the issue of key success
factors in the area of legislation and the envi-
ronment, there is one key success barrier worth
mentioning, which is complexity. Complexity lies
in the strict regulation of the public procurement
process by national and even supranational
legislation in combination with the interaction
of the various parties engaged in the procure-
ment process. On the one hand, each party to
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the procurement process, according to Edler
et al. (2015), brings certain value (i.e., contrib-
utes to the decision-making processes); how-
ever, on the other hand, an increasing number
of parties involved increases the difficulty of
coordinating the various participants.

Procurement procedure

In the area of procurement procedure, there are
key success factors like communication and co-
ordination between the respective participants,
flexibility and risk management.

A significant aspect which contributes to
the successful execution of a contract is strong
coordination and open, direct communication
between the various participants, including
the provision of feedback (Amann & Essig, 2015;
Georghiou et al., 2014; Uyarra et al., 2013).
Without open and direct communication, there is
a great risk of information discrepancies arising
between the contracting authority and the sup-
plier, which significantly threatens the success
of the resulting product (Kalvet & Lember, 2010;
Lember et al., 2015; Uyarra, 2016). Giving feed-
back significantly helps with the development of
further cooperation between the interested par-
ties, and improves their skills for participation
in other PPI (Caloghirou et al., 2016; Erridge
& Greer, 2002; Uyarra et al., 2014).

Another important feature is flexibility,
which should be a quality possessed not only
by the various participants in the given process,
but also by the procurement procedure itself, so
that it would be possible to make adjustments
to current needs and requirements without this
leading to a failure in the procurement proce-
dure or contract execution. In this day and age,
which is characterized by its global intercon-
nection and significant technological advance-
ment, flexibility is a necessary prerequisite for
the successful functioning of private entities
(Caloghirou et al., 2016).

Risk management also plays an impor-
tant role, i.e., the approach of the respective
PPI participants to risk, with risk aversion rep-
resenting a barrier to innovation and finding
an innovative solution (Erridge & Greer, 2002;
Uyarra et al., 2014; Uyarra, 2016). Due to its
nature, PPl is a much higher-risk contract than
a regular public contract, which is why entities
with a higher risk aversion prefer to choose
a different form of conducting their business
activity (Caloghirou et al., 2016; Lember et al.,
2015; Suhonen et al., 2019).

1.3 Empirical study of critical factors
in using PPI concept

The authors capitalized on their participation
in two research projects on the topic of PPI:
PPI2Innovate within Interreg Europe program
and RI2Integrate within Interreg Danube pro-
gram. Within these projects’ teams of experts
on PPI projects were formed. The authors ad-
dressed these expert teams regarding critical
success factors.

Objective of PPI2Innovate project was to
build regional capacities in PPl in Central Europe,
to change attitude towards PPI, to strenghten
linkages among relevant stakeholders in re-
gional innovation systems and to finally boost
usage of PPI. This change had been reached
by delivering innovative outputs such as 3 the-
matic PPI2Innovate tools for SMART Health,
SMART Energy and SMART ICT, all fully
customized to the 6 national institutional frame-
works and translated. In addition the project
created 6 regional competence centres for PPI
and their Central European network as well
as 6 action plans to implement 8 PPI projects
in each region. Four PPI pilots strengthened
linkages to apply a trans-regional “learning
by doing approach” and showed successful
stories in 4 regions.

The duration of the project was 1. 6. 2016—
31. 5. 2019. There were 10 partners from six
countries participating at the project (PPI2In-
novate, n.d.).

Objective of Rl2Integrate project was to
exploit the economic development potential in
the EU and improve the integration of the EU’s
R&D Infrastructure investment projects op-
erations through supporting the implementa-
tion of innovative tools for policy learning.
The ultimate aim was to improve transfer of
scientific results into the economy and develop
3 tools for macro-regional embeddedness of
R&D Infrastructure investment — utilization
guide for public procurement on innovation,
guide for aiding the business ecosystems re-
lated to EU’'s R&D Infrastructure investment,
roadmap for dissemination.

The RI2Integrate project started on
1. 1. 2017 and ended 30. 9. 2019. (RI2Inte-
grate, c2023)

1.4 Methodology and research limitations

The research itself was carried out as an add-
on to two international projects — PPI2Inno-
vate and RI2integrate. The authors addressed
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the expert teams formed within the aforemen-
tioned research projects to participate in Del-
phi method where each project partner expert
group was represented as one panelist.

There were 11 expert groups respectively
panelists from six countries participating at the
research:
= Czech Republic: SIC — Central Bohemian
Innovation Center;

Czech Republic: DEX Innovation Centre;
Hungary: Central Transdanubian Regional
Innovation Agency Nonprofit Ltd.;

Poland: Municipality of Lublin (local level);
Italy: University of Turin;

Italy: Piemonte Region (regional level);
Slovenia: ICT Technology Network Institute;
Slovenia: Ministry of Public Administration
of the Republic of Slovenia (national level);
= Hungary: Somogy County Government

(county level);
= Croatia: Croatian Agency for SMEs, Innova-

tions and Investments;
= Poland: Rzeszow Regional Development

Agency.

The authors of this article asked each team
to create, using the three-round Delphi method,
a list of ten critical success factors for PPI-type
projects, of which the 14 most frequently recur-
ring critical success factors were chosen for fur-
ther evaluation. Subsequently, the expert groups
evaluated the significance of the individual select-
ed critical factors using the ten-point Likert scale.
The outcome of the research is a set of 14 criti-
cal factors that have also been evaluated by all
the expert groups in terms of their significance.

In the final part of the article, the authors dis-
cuss the results within the context of the avail-
able research literature and propose their own
solution for supporting PPI-type projects.

2. Expert evaluation of critical success

factors using Delphi method
In the first round of the Delphi method, each
expert group described maximum of ten critical
success factors for PPI projects which they are
aware of. This was followed by the creation of
a list of fourteen critical success factors, which
in the next round was validated by the expert
groups and subsequently evaluated on the Lik-
ert scale. The last round involved a discussion
regarding how to strengthen the selected criti-
cal success factors.

For the sake of clear arrangement, the criti-
cal success factors were divided within this
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research into the following categories, just as in
the systematic literature review:

= Needs, requirements, goals;

Personnel requirements;

Legislation;

Procurement process;

Others.

Tab. 2 includes a list of individual critical
success factors. The goal was to empirically
verify the results of systematic literature re-
view and evaluate the perception of identified
critical success factors. How significant they are
perceived on the scale 1-5 where 5 is highest
importance. Due to the number of participants
and the aim of the research, it was not relevant
or possible to involve more sophisticated statis-
tical methods. Based on the mean, median, and
mode, the identified CSFs were divided into
three groups as significant, highly significant,
and critically significant. None of the identified
CSFs was rated lower than 3 on the scale and
was not marked as unimportant or insignificant.

3. Discussion of findings

When comparing the key success factors re-
sulting from the literature review with those
identified within the expert research, it is ap-
parent that they are mostly the same, although
there are slight differences. It is necessary to
point out, that the key success factors in dif-
ferent categories as presented by the authors
are closely related to each other, sometimes,
the line that a given factor categorizes blurs
as the factor is linked to and has a substantial
impact on several areas of PPl. The highest
average significance possible (5) was given
to seven critical factors proposed by expert
groups, identified within all presented cat-
egories. Sufficient financial resources were on
the other hand perceived as least significant.
Still, four respondents perceived the sufficient
financial resources highly important. The issue
here is that some of the public procurers are not
limited by the costs.

In the Needs category, the empirical re-
search came up with four critical success factors
that more or less correspond to the literature
review findings. According to the respondents,
the key success factor in terms of needs is
using the proper tools (such as policy objec-
tives and strategic documents) for the need
identification process. The respondents even
see appropriate key means for need identifica-
tion as slightly more important than identifying
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Critical success factors identified in research

c| §| @
Category Description of critical factor ||| <x|w |3 5 ]
=2 =
Use kgy pqllgy objectives, strategic documents and priority tasks ololol1l10l49]5 !5
when identifying the need
» Proper identification of the need(s) for the implementation
§ of PPl and a clear description of the subject of the contract; 0|00 |3 |8 |47|5 |5
g open consultation and dialog with the possible suppliers
e
2 Involvement of stakeholders (trade association, practitioner,
% economic operators, academia) for the design of the best ol 1 11alslazlals
o procurement strategy (e.g., preliminary market consultation/
g technical dialogue)
§ When describing the need, it is necessary to confront
expectations and capabilities with each other in order to avoid ololalalalaolals
receiving unrealistic ideas for technical, financial or even
logistical reasons
«» | Support of the decision maker and different relevant departments ololol2]9l4asl 5|5
@ 5 | within the public procurer to conduct PPI
S £
@ £ | Create a project team composed of people with appropriate
& u% competences including external experts in all affected areas 0|0 |1 |3 |7 |45|5 |5
~ | (legal, procurement, technical, financial, health expert, etc.)
Long-term supporting policies on innovation
(at the European and/or national level) providing monitoring 0|00 |3 |8 |47|5 |5
- mechanisms and incentives to achieve innovation goals
% Convince decision-makers and internal units responsible
> for public procurement that it is worth investing more time olololels|as|ala
— and resources at the stage of preparing the proceedings to
achieve better results
Sufficient financial resources 012|504 (353]3
Detailed planning and continual monitoring of projects 0002|9485 |5
Selection anq award criteria must be clearly defined and result ololololwulsols!s
® from the subject of the contract
g Anticipating and assessing the risks contribute to better
2 managing of the PPI process; proper risk management, olol 11713 |42]4]4
= tenderers have to be asked to include an analysis of the risks
% in their proposals and how these can be mitigated
‘g Concentrate on construction and subsequent operation costs;
& not only the price of purchase of goods, services or construction
works as the basic criterion for the selection of the offer 0|10 | 1|6 |4 (43|44
and completely ignoring the aspect of the actual cost
of the product life cycle
2
2 Sharing best practices and model projects in the country 01011 713 |42| 4| 4
S
Source: own
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the requisite need(s) as such. This may be
because without using the right tools, it is im-
possible to work toward identifying the proper
needs and clearly describing the requirements
and subject of the contract. Need identifica-
tion requires coherence in the perception of
both the private and the public sectors’ needs
by contracting authorities as well as the par-
ticipants themselves to ensure that the public
contract requirements are realistic and the re-
quirements of the PPI participants and the final
product adequate (Askfors & Fornstedt, 2018;
Bovaird, 2007; Uyarra, 2016). In this matter,
Edler et al. (2012) mainly pointed out the lack
of coherence in how the public sector’s needs
are translated to the market. The appropriate
specification of requirements is vital not only
in terms of the procurement process itself but
also for the respective participants and the fi-
nal product. As is pointed out in some papers
analyzed in the literature review, tenders are
often perceived as over-specified and burden-
some, which risks locking out solutions that
solve the problem in a diferent way from that
anticipated by the procurers (Askfors & Fornst-
edt, 2018; Lember et al., 2015; Uyarra et al.,
2016). Uyarra (2010) also expressed concerns
about using rigid as opposed to outcome-based
specifications in tenders, which may inter alia
lead to the limitation of possible innovation.
The empirical research also revealed
the need for the stakeholders’ involvement in
the design phase to define the best procurement
strategy. In previous studies such as Georghiou
et al. (2014) and Amann and Essig (2015), there
is an emphasis on good communication with
stakeholders and their involvement in each pro-
curement process stage, not solely in defining
the right strategy, as the procurement process
is seen as very complex. Each barrier that might
emerge should be addressed by matching policy
instruments and the experiences of suppliers.
Lastly, empirical research presented the ne-
cessity of confrontation of expectations and ca-
pabilities to avoid receiving unrealistic ideas for
technical, financial, or even logistical reasons
when describing the needs as one of the critical
success factors concerning PPI's needs, condi-
tions, and goals. This factor is also consistent
with the factors identified within the literature
overview. For example, Yeow and Edler (2012)
refer to the discrepancy between the capabili-
ties held by procurers and the skills required for
procuring innovative solutions, in general, as
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a potential barrier to PPI. Kalvet and Lember
(2010) highlight the importance of technologi-
cal compatibility, which most probably leads to
PPI failure when not taken into account.

The success factors identified within the lit-
erature overview align with those of empirical re-
search in the Personnel requirements category.
Nevertheless, the literature review resulted
in more general categories that included more
detailed key success factors found within the re-
search area. These key success factors gener-
ally include all PPI participants’ skills, capacities,
and capabilities. As the significant barriers
to PPI, Yeow and Edler (2012) state potential
lack of leadership, Chicot and Matt (2018) draw
attention to possible learning and capabilities
failures among producers. Uyarra et al. (2014)
highlight the importance of procurers’ compe-
tencies and risk management. Several authors
see the lack of appreciation of unsolicited ideas
as a major issue as well (Georghiou et al., 2014;
Uyarra et al., 2013). The team formed for PPI
should comprise members with the appropriate
competencies, knowledge, and experience in all
the relevant fields to ensure a smooth, success-
ful PPI process (Flynn et al., 2015; Rolfstam,
2016). According to OECD (2011), the need
for more professional procurers and, therefore,
the lack of skills for innovative purchasing
becomes a significant challenge. Georghiou
et al. (2010) also identified a lack of sufficient
procurement expertise for complex purchases
involving innovation as well as an absence of
formal training for procurers. All the more so
lack of experience in handling procurement of
innovation could also be manifested in higher
costs (Georghiou et al., 2014).

According to empirical research, public
procurers should receive support from relevant
resources in order to conduct PPI. The support
of the decision maker and eligible departments
within the public procurer was ranked by re-
spondents as one of the essential success
factors of all categories. Uyarra et al. (2014)
support the importance of this factor by point-
ing out, that centralized procurement functions
within organizations and a lack of cross-func-
tional teams working in procurement can lead
to a structural disconnect between potential
suppliers, users, and buyers.

In the category of Legislation, the litera-
ture review identified a larger number of more
detailed key success factors than the em-
pirical research did. There are lots of authors
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emphasizing the possible benefits of a correctly
set legislation (meaning motivating and support-
ing the innovative potential of PPI). The issue
of legislation being too strict or over-specified
was discussed as a part of the Needs category.
It is crucial to point out that strict national and
EU-level regulation might result from the pursu-
ance of equality and transparency in the pro-
curement process (Torvinen & Ulkuniemi, 2016).

According to conducted research, the most
important success factor concerning legislation
is to have set long-term supporting policies on
innovation (at the European, national, and/or re-
gional level) that provide monitoring mechanisms
and incentives to achieve innovation goals. It is
consistent with the findings within the literature,
as Edquist (2009) points out that stringent com-
petition regulation across the EU has developed
into a major obstacle to using PPI. The issue of
the inability of innovation policy champions to
trigger changes in line ministries is also regarded
in this matter (Georghiou et al. 2014; Lember
et al.,, 2015). Rolfstam (2012) talks about
the inherent mismatch between intrinsic institu-
tional motivation to procure innovations (e.g., in
the case of existing long-term and irreversible
investments) and externally imposed innovation
goals in many sectors. According to Uyarra and
Flanagan (2010), procurers are often faced with
multiple demands beyond that of the procure-
ment itself, and it is not an exceptional situation
when the demands are contradicted. Cave
and Frinking (2007) and Nyiri et al. (2007) add
that there usually tend to be too many aims
for a public administrator to achieve in such
public procurement.

In the Procurement procedure category,
two of the criteria were ranked as significantly
as possible (by average significance equal to 5)
— sufficient time, detailed planning and con-
tinual monitoring of projects at all stages and
for conducting the procurement procedure, and
a clear definition of selection criteria and award
criteria as well as the results of the contract.
Sufficient amount of time and detailed planning
for implementing PPI at all its phases, which
could positively impact the results achieved.
While respondents prioritize the sufficiency of
time available over financial and other resourc-
es (e.g., human and material), no such prioritiz-
ing in resource type is visible in the analyzed
literature (Lember et al., 2015; Suhonen et al.,
2019; Torvinen & Ulkuniemi, 2016). Flynn and
Davis (2016) point out the importance of having

enough resources to compete for public ten-
ders, as many SMEs are unable to participate
due to the contract size in comparison to their
resource capacity or because they do not meet
the pre-qualification requirements. The time
concerning key factor was also identified in
the literature review; however, it was included
in wider category — it was part of the category
of Legislation, under the item “essence of
time,” which, as previously stated, applies to all
phases of PPI (Sanchez-Carreira et al., 2018).

Additionally, the literature review identified
key factors concerning the need for a unified
definition of basic terminology related to PPI
(Obwegeser & Miiller, 2018), effective admin-
istration (Amann & Essig, 2015), adequate
demand by the private sector (Kalvet & Lember,
2010), taking into account the regional specifics
in the procurement process and the execution
of this type of contract (Uyarra, 2016), and
transparency (Sanchez-Carreira et al., 2018).

The key success factors related to the pro-
curement process were equally identified
as strong communication and coordination
of the respective PPI participants, including
the giving of feedback (Lember et al., 2015;
Uyarra, 2016), risk management (Suhonen
et al, 2019) and flexibility on the part of
the supplier (Caloghirou et al., 2016). Erridge
and Greer (2002) warn of risk aversion or too
rigid application of procurement procedures
and practices, as it obstructs innovative think-
ing and PPI potential. Continuous dialog among
all stakeholders, providing feedback, and proj-
ect monitoring are necessary as they go hand
in hand with transparency and process efficien-
cy. Chicot and Matt (2018) moreover highlight
the importance of information symmetry and
interactive space learning.

The factor labeled as concentration on con-
struction and subsequent operating costs had
been ranked average significance four. Choos-
ing appropriate criteria (not prioritizing the price
criterion) in the evaluation of bids falls in the
literature review under the category of Needs,
specifically the items “goals” and “specification
of requirements.” Not only the price of purcha-
se of goods, services, or construction works
should serve as the basic criterion for the selec-
tion of the offer, there are other as much impor-
tant criteria (e.g., innovativeness; Caloghirou
etal., 2016).

The expert research identified sharing best
practices and model projects in the country
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as key success factor. Given its nature, this criti-
cal success factor had been put into the Others
category. Sharing know-how and best practices
might positively impact not only innovation but
also the skills and capabilities of project team
members and all people involved in the shar-
ing process. The competitiveness of SMEs
could also be enhanced. This factor has not
been recognized within the analyzed literature,
therefore it is one of the article’s contributions
to the PPl key success factors presented
in the current literature.

4. Recommendations

Based on the discussion with the respondents,
the authors propose recommendations for each
factor, where the authors found it relevant,
on how to achieve a better result, or how to
strengthen the particular factor.

Regarding the factors in the category of
Needs, the general emphasis is on the ne-
cessity to correctly identify the needs within
the PPI project, taking into account what is re-
alistic and achievable. It is essential to involve
the relevant stakeholders as early as in the need
identification phase.

In the category of Personnel requirements,
it is necessary to put together a team with
a sufficient professional background capable
of preparing a PPl project. PPl projects are
much more demanding in terms of the ex-
pertise of personnel compared to regular
public contracts. As part of several projects,
a number of competency centers were estab-
lished in the EU to provide support for public
contracting authorities and the preparation
of tenders using the PPl method. In this cat-
egory, the experts agree that it is essential
to motivate employees to prepare projects
not using the conventional method (which is
much easier and presents less risk for them)
but using the PPI method. This is up to each
public procurer to decide; however, pressure
should be put on public contracting authorities
by policy makers, who alone have sufficiently
effective tools at their disposal to motivate
contracting authorities to use PPI.

In terms of legislation, it is crucial to provide
long-term support at all levels. Given the higher
risk and higher costs, it is important to motivate,
or compel, public contracting authorities to
choose to conduct projects in the form of PPI.
For this purpose, there is a host of tools, from
subsidy programs contingent on the use of
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the PPI concept to the directive requirement
mandating that each procurer have a certain per-
centage of contracts carried out in the PPI sys-
tem, depending on the type of procurer.

In the procurement process itself, the most
significant success factor is a sufficient amount
of time and the appropriate selection of evalua-
tion criteria and the need for detailed planning
and monitoring not only in the planning phase,
but also in the subsequent implementation
phases. The problem here is that the various
bids must be clearly comparable. Unlike regular
competitive bidding, it is necessary to define
the evaluation criteria in terms of the require-
ments of the result rather than the way in which
the result should be achieved.

Another important factor is the need for
effective risk management throughout the proj-
ect as due to their nature, PPI projects involve
a higher degree of risk than regular projects.
It is crucial for the public sector to guarantee to
take on some of those risks.

The last important factor in this category is
financial evaluation, where in PPI projects em-
phasis should be placed on the overall financial
effectiveness of the solution. Rather than just
the purchase price, what should be taken into
account is the sum of the initial investment and
operating costs over the lifetime of the solution,
and possibly other parameters, such as the de-
gree of innovation of the solution, environmen-
tal impacts, and social implications.

The expert groups also agreed on the need
to support both public contracting authorities
and private suppliers by sharing information
on successful projects and best practices.
Over the long term, suppliers have been put
in a situation where they have to offer exactly
what there is demand for at the lowest price
possible. They have thus stopped showing
initiative, as in the current system it would only
result in a failure to win the contract. It is there-
fore absolutely necessary to raise awareness
among suppliers and change the current stan-
dard, as experience with pilot runs or identified
projects shows that suppliers are not interested
in entering tenders conducted in the form of PPI
as they do not have enough experience and are
not ready for it.

Conclusions

The authors of this article as well as the authors
identified in the literature review agree that PPI
is a very powerful tool for supporting innovations
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by the public sector. There is also a general
consensus that a substantial role is played by
policy makers, who must appropriately motivate
public procurers to prioritize the PPl concept
over conventional solutions, although its appli-
cation poses greater demands for them.

The problem with monitoring the spread
and application of the PPI concept is mainly
that there is no clear attribute indicating that
a particular public contract was handled as PPI,
which makes it impossible to identify, monitor
and evaluate PPI contracts, for example, using
statistical office data.

In the authors’ view, an important step is
to raise awareness among all stakeholders,
primarily policy makers and public procu-
rers. Subsequent best practice and success-
ful project sharing should attract innovati-
ve companies, who should find a system
in which they can fully utilize their potential for
innovation interesting.
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