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Abstract. The European Union has been highly emphasising the role of public
procurement for innovation as a policy instrument that can be used to stimulate
sustainable development. This development reflects and responds to
improvements in social welfare, growth of entrepreneurship and of national
competitive advantage. In the process of selection, the awarding tender public
procurement institutions lack an overall approach for choosing the most
advantageous and sustainable innovation alternative. To contribute purchasing
of innovative solutions, the present paper elaborates a framework of innovation
measurement and quality evaluation. Thus, it makes possible to assess proposals
from different aspects and to choose the most valuable offer notwithstanding the
lowest price criteria.

The paper studies the concept of public procurement, its pitfalls and prospects,
dimensions of innovation definition and innovation added value assessment. The
authors conducted expert interviews, which were analysed using an AHP method
in order to set the most appropriate evaluation criteria indicator. The authors also
designed the framework for assessing the quantitative and qualitative value of
innovation proposals. The proposed approach is based on the analysis of
innovation quality, added value, its potential impact and the sustainability of
changes it produces.

Keywords: Best tender, innovation, innovation evaluation, public procurement,
public procurement of innovation, sustainable innovation, quality
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INTRODUCTION

Sustainable development, which premises social welfare, growth of
entrepreneurship and international competitiveness, is the key objective of the
European Union. In the 20th century, innovation is described as the creative
destruction or industrial mutation process that constantly changes the existing
economic structure, destroying the old and creating the new. Nowadays, innovation
Is seen as an essential part of business and a key factor of its success. Public
authorities implement public procurement procedures to promote efficient,
sustainable and inclusive growth by ensuring the most efficient use of public funds.

Procurement of innovation is one of the most effective policy tools for
knowledge-based economic development; it provides efficient, smart and
economical consumption of resources, develops a green economy, and promotes
decoupling.
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The outcome of the procurement process depends on the award criteria and the
qualifications of the stakeholders involved. Most procurement procedures are still
valued using the lowest price criterion, destroying both innovation and competition
among suppliers. There is no single sustainable model for the evaluation of
proposals. The main pitfalls of public procurement of innovation are the
formulation of tenders, conservatism of society, avoidance of risk and change,
evaluation and selection of the best alternative.

1. THEORETICAL ASPECTS

1.1. Public Procurement (PP)

Public procurement of innovation (PPI) has become the matter of focus among
EU governmental bodies. One basic justification for making public procurers more
prone to innovation is that public procurement annually represents up to 16 % of
EU gross domestic product (GDP), a purchasing power, which if directed wisely
could significantly contribute to the EU sustainability and welfare through
innovation, technical transfer and knowledge share (European Commission, 2019).

Public procurement comprises and operates tenets of neoliberalism and
neoclassical economy (Cox, 1995) — creation of a free market, evolving the need to
continually improve international competitiveness, guided by principle of
transparency and non-discrimination. Although the profit maximisation is not a
priority for most public buyers (Kunzlik, 2013), their political interests mainly
relate to cost-effectiveness of public spending (Lember, 2014). Hence, it is essential
to define the concept of the most advantageous tender.

Public entities can embody the role of an intermediary or a public money
holder, who through public procurement, would implicitly be returning to the public
its assets, which were paid in taxes, by supporting entrepreneurship, raising the
level of prosperity, improving the country’s competitiveness and promoting the
transfer of international knowledge. Public procurement can contribute to the eco-
economic decoupling effect (Hennicke, 2014), support sustainable economic
development and favour to inclusion of equal society.

1.2. Innovation, Invention and Technology Transfer

To meet the needs of society with sustainable and smart solutions, it is
necessary to develop an administrative culture in the country that by default
supports the innovation policy.

Innovation used to be described as creative destruction or a process of industrial
mutation (Schumpeter, 1942) that continually changes the existing, destroying the
old and creating a new one. Development of new combinations of changes
(Schumpeter, 1934) may emerge in new products, processes, new manufacturing
methods, new markets and supply chains, new organisational methods and others
novelties, which proffers the most favourable alternative to the one existing.

Deliberately creating a long-lasting and repetitive value or utility is associated
with a certain company, educational institution, market or industry, municipality,
state, but is not consistently ought to be global (Ahuja, 2001). According to
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Hamberg (1959), the added value of product and process innovation can be
represented in the production function, but not all the factors influencing it could
be reflected.

The paper examines the concept of innovation, which states that innovation is
a process of a new or substantially improved product, idea, method or business
process being implemented or commercialised in the market or organisation,
creating a new value for the consumer, competitive advantage and improving the
welfare of society. The term defines an innovating activity, as well as an innovative
result of it (Fig. 1).

INNOVATION
Process Implementation and/or commercialisation of a new or improved
product or a process
Change Creation of new industries and jobs or destruction of the old ones
————
i Improvement of the welfare of society, catalysing the economic
growth and reaching better quality and money ratio
Value Its object is market attractive, provides competitive advantage and
J added sustainable edge
Cause Result of technological change, response to the consumer needs
s —————

Fig. 1. Innovation concept map (created by the authors).

According to Schumpeter, the innovation process consists of three phases:
invention, when a new idea that is favourable to a market is created (Dahlinm,
2005), innovation, when the idea is being implemented into marketable products,
and diffusion phase, when the product is being spread to a market. Innovation is the
first commercial application phase of the invention.

Since not all innovations are the same, they are classified as typologies to
identify their innovative degree (Garcia, 2002) by comparing changes in the
underlying concepts to their linkage to components. Open innovations are an
inception for knowledge integration (Chesbrough, 2003), evolving cooperation and
openness of intellectual property, extermination of single scope skills.

Technology transfer is the process of transferring skills, knowledge and
technology from one research organisation to another with the aim of making
science and technology progress more accessible to a wider range of users
(Mitasiunas, 2013). It has been defined that the key elements of innovative activity
interact with each other (Fig.2); however, innovation is the result that benefits
society.
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Fig. 2. Elements of innovation (created by the authors).

1.3. Public Procurement for Innovation: Benefits and Barriers

Public procurement of innovation and definition of innovation have their
discrepancies. The concept of public procurement of innovation is understood as
the procurement activity of a public authority leading to innovation. A public body
purchases or orders a product, which may be new to the market or not yet available,
but which may be developed within a reasonable period (Rolfstam, 2012). The
procurement of innovation also involves purchase of products that require research
and experimental development.

Although public procurement has a long history, there are challenges to
surmount before conducting a successful procedure. Those mainly concern non-
exclusion of innovation and process of selecting the award tender:

Specifications for order preparation: the technical specifications developed in
a descriptive and detailed manner often reflect current market opportunities and
facilitate the purchase of the market products.

The award criteria: in 2017 among EU countries 60 % (European Commission,
2018) of procurement procedures were assessed using the lowest price criterion,
which excludes both innovation and healthy competition among suppliers.

Habits: economy reacts slowly to changes and innovations, mostly due to past
investment decisions, existing economic structures and dominant institutions.
Technological habits (UN, 2014), behavioural patterns (EC, 2011), business models
(Hudson, 2013) and institutional norms interfere the innovation process. People
have a habit of evaluating an existing one more than before its appearance
(Kahneman and Knetsch, 1990). Short-term financial benefits hinder investment in
the long term (EC, 2011). When external conditions change, political reforms are
lagging behind, leading to situations in which the transition to innovation is delayed
(Georghiou, 2014).

Innovation non-encouraging directives: the need to adapt informal
collaboration between the customer and the supplier, which may involve technical
changes, has never been met by legislation (Rolfstam, 2009).
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2. RESEARCH PART

2.1. The Value of Innovation in Public Procurement

Concluding that the integrated criteria for assessing innovation procurement
have not been developed in Europe, which hinders the implementation of
procurement, this paper studies methods for evaluating innovation and selecting the
best alternative, so that not only the price criteria are used.

Object evaluation is its compliance with certain norms, needs, and
determination of the value offered; the process of determining its quality,
significance and/or value (Cambridge, 2018). Hence, in order to evaluate the
proposal of innovation in public procurement it is necessary to find out its value.

To define the value for the consumer, Osterwalder (2014) offered using the
value map. Value map indicates consumer needs, long-term goals and problems,
according to the author’s definition, “pains”. The closer the proposal is to the
customer’s profile, the more valuable it is.

2.2. Practice Analysis: Bid Evaluation Criteria

In 2014, with the new Public Procurement Directive the EU Commission
introduced a new and only award criterion — MEAT (most economically
advantageous tender) (European Parliament, 2014). Each contractor is entitled to
define the explanatory criteria that are individually considered the best. MEAT
includes three indicators: best price-quality ratio (BPQR), which is assessed based
on price and cost elements and qualitative criterion, including environmental and
social aspects, cost-effectiveness approach, and life-cycle costs (LFC).

The Directive mentions a non-exhaustive list of possible award criteria,
including environmental and social aspects, quality, accessibility, technical
advantages, aesthetic and functional characteristics, organisational structure,
qualifications and experience of performing personnel, but does not determine what
weight should be determined for them. However, this paper states that criteria
relating to the applicant’s profile should be distinguished from the criteria by which
a tender is being assessed and the supplier’s experience cannot influence the
selection, especially if an innovative solution is considered.

The EU Commission does not define the joint quality criterion of the tender
and the comprehensive bid evaluation methods. Therefore, the present study
examined literature to determine evaluation indicators that could be used to define
MEAT:

Quality: according to Cooper et al. (1987), quality is a unique advantage, strong
technological, management and marketing synergy. The criterion indicators include
customer satisfaction, reliability, and product performance (Story, 1999). Harris
(2004) determines the convenience and functionality of a product. Cummings
defines quality as the product’s ability to meet consumer needs (Cumming, 1998).
Cottam (2001) sees innovation as a way to create long-term stability, achieve
shareholder returns, maximise employee satisfaction and provides the ability to stay
at the forefront of the industry, which contributes to sustainable and balanced
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development. Product quality can be assessed by its market competitiveness and
durability (Bossel, 1999).

Financial criteria: cost-effectiveness can be described as “3E” — economy,
efficiency, effectiveness: cost reduction, profitability and productivity (Silva,

2016).

Risks: Jasinki (2006) deems that the value of innovation or technology transfer
should be determined by their viability, benefits, costs and associated risks.

Degree of novelty: measure of change caused by innovation; it is important to
identify it, which would designate potential risks and ways to prevent them before
they appear (Garcia & Calantone, 2002).

Effectiveness: it is determined by the simplicity of the process (Chatzoglou &
Chatzoudes, 2018).

Competitive advantage: innovations manage new knowledge and intellectual
capital, increase organisational capacity and enrich its culture. Drucker (1985)
emphasises that innovative institutions are more flexible and better adapt to

changes.

Table 1 summarises the criteria groups and their indicators that can be used to
define MEAT in public procurement of innovations.

Table 1. Criteria and their Indicators for Evaluation of Innovation Proposals

(created by the authors)

Criteria Indicator

Quality Future product lifetime (Astebro, 2005); Sustainability (Griffin, 1993;
Sawang, 2011; De Felice, 2013; Edison, 2013); Performance of innovation
(Kobayashi, 2006; Van Hoof, 2014); Durability (Alcaide-Marzal, 2007);
Eco-effectiveness of a product, ecodesign (EC, 2010; Mendes, 2015);
Marketability (EC, 2010); Performance; Ease of usability (Mendes, 2015)

Deadline Time to market (Tipping, 1995)

Financial Life cycle cost, efficiency, profitability, payback period (Rochford,

performance 1991)%; Availability of funds (Hittmar, 2015)

Supplier’s Availability of resources®

competences

Risks Organisational and societal risks, market risks, technological risks,

financial risks, political or economic risks (EC, 2010)%

Perceived value

Window on new market 44

Logistics Supply chain (Mendes, 2015)
Environmental Amount of energy consumed, transport emissions, energy efficiency,
impact emissions, fuel consumption

Functionality

Comparative functionality (Astebro, 2005); Solution oriented functionality
(Fern, 2014)

Management
structure

Implemented quality management (1SO or similar), experience and
education of responsible personnel, financial stability

Social criteria

Employment of persons with special needs, at pre-retirement age and
persons under probation, number of persons who may have an internship
within the number of new job positions created

Degree of Technology transfer, innovation, unique benefits (Brentani, 2001)
innovativeness

Competitive International competitive advantage (Cooper, 1987); National competitive
advantage advantage (Chatzoglou, 2018)

Effectiveness

Customer satisfaction, improving service (Abou-Zeid, 2004)
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2.3. Research: Expert Method

Evaluating a product before its commercialisation is difficult and tends to be
biased, as it is largely based on expert opinions and experience that are dependent
on the current market situation, potential and capabilities, which tend to make
creative thinking difficult.

In order to determine the most appropriate criteria for the evaluation of
innovation proposals from those that were compiled after the analysis of the
literature and to determine their degree of importance in different economy sectors,
the study was based on the expert method.

The research period lasted from February to December 2018. Forty-nine
experts from twenty-one economy sectors participated in the study; experts were
invited to assess the evaluation criteria. The experience of each expert is longer than
three years in their field; experts included managers of private companies,
professors, leading specialists of ministries of the Republic of Latvia and other state
institutions.

First, experts discussed the possible types of innovation in an industry, then
clarified concept and the role the public procurement of innovations, as well as its
limitations and challenges. Experts were asked to evaluate 14 criteria (Table 1) of
innovation and relevance of their indicators. Importance of criteria was identified
by comparing each of the two criteria to the potential for innovation success. More
conducive conditions to enhancing innovation value were also determined.

No complete consensus was established due to industry differentials. After the
first interviews, the inadequacy of the two criteria “supplier’s competences” and
“management structure” was concluded and they were not discussed further in the
interviews.

2.4. The Analytic Hierarchy Process

The Analytic Hierarchy Process was used to analyse the responses. Experts
compared the criteria according to a 7-point scale, where 1 is the equality of criteria,
while 7 determines the very importance of one criterion. For each group of criteria,
a normalised priority vector was determined (Saaty, 1987).

Thomas Saaty, the author of the HAM method, determines the consistency of
the matrix (Consistency Ratio) by no more than 10 %, but for large matrices, as
well as when the valuation object is not clearly defined (potential innovation), a
consistency ratio of up to 20 % is acceptable (Saaty, 2012). Analysis of the matrices
completed by the experts was calculated by relative weight of each criterion in
different sectors and in general.

Overall, the group of quality indicators reached the highest weight with 16.6 %,
followed by functionality (10.6 %) and environmental impact criteria (10.1 %)
(Fig. 3). Such a ratio is considered logical as functionality is closely related to
quality and innovation must be environmentally friendly.
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Fig. 3. Innovation evaluation criteria weight (created by the authors).

After assessment the criteria and their indicators, to simplify the evaluation of
offers, it was decided to group some criteria into four groups. The groups were
formed based on their expert mark and reciprocal link. The weight of the
significance of criteria and sub-criteria groups was determined by the AHP results.

3. GUIDELINES FOR THE BEST ALTERNATIVE SELECTION

The customer defines what quality criteria will be assessed, what methodology
will be used and how the overall quality score will be obtained from different
variables. The aim of the best alternative selection is to determine which offer best
meets the requirements of a request for proposal or which one will provide the
customer with the greatest value. The criteria for evaluating innovation offers
should reflect the customer’s sustainable, smart and socially oriented goals.

The criteria, which will be used to evaluate innovation, should be interpreted
by means of indicators. Following the assessment guidelines, the buyer can define
the similarities and differences between competing bids, as well as the strengths
and weaknesses, and justly select the best alternative.

To prevent inexpedient use of public funds in public procurement for
innovation, the study suggests using the agile methodology (Highsmith, 2009).
When examining public procurement as a project, the agile methodology makes it
possible to implement the procurement procedure faster and easier — avoiding
difficult corrections and rare communication with suppliers and saving money.

3.1. Innovation Proposal Evaluation

Depending on the sector and target product of the innovation, the order of the
evaluation stages can be changed; some may be omitted or divided into smaller
levels (Fig. 4).
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Beginning of the proposal evaluation process

Step 1: Proposal compliance with minimum requirements

Step 2: Evaluation of the proposal quality

Step 3: Determination of the added value of the proposal

Step 4: Identification of the risks of the proposal, the cost
analysis and evaluation of other non-financial factors

Step 5: Identification of the social benefits of the proposal

Selection of the best alternative

There are correction ontions at each staoe

Fig. 4. Framework for the evaluation of innovation proposals (created by the
authors).

Step 1: Compulsory Requirements

At this stage, the bidding commission should assess the compliance of the bid
with the minimum requirements, if any, mentioned in the RFP. Mandatory
conditions may be related to the maximum budget and the duration of the deadlines,
or other factors that are relevant to the customer.

Step 2: Evaluation of the Tender Quality

The quality criterion group applies to sustainability (indicators: ecology,
society, economy), functionality (indicators: efficiency, effectiveness, technical
advantage), environmental impact (indicators: eco-design, resource consumption,
emission), and proposal performance (indicators: design, usability). Starting from
Step 2, the buyer determines weight of each subsequent step before the procurement
publication.

Step 3: Determination of the Added Value of the Proposal

The value of innovation is reflected in the improvements provided. To evaluate
the proposals at this stage, it is necessary to determine the level of innovation, the
competitive advantage and the added value provided to the customer.

Step 3.1: Innovation Measurement

What gets measured gets done (Drucker, 1954). It is important to determine
what changes the submitted proposal can cause, what and how much investment is
needed in resources and how valuable they can be. This stage is important for
assessing the ability of innovation to influence and promote smart development.

The basis of the valuation approach was the Porter’s value chain (Porter, 1985),
which reflected the organisation’s primary and supporting activities. A new product
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IS expected to affect the value chain activities by requiring re-organisation of the
current processes.

Step 4: Identification of the Risks of the Proposal, the Cost Analysis and
Evaluation of Other Non-financial Factors

At the risk assessment stage, attention is devoted to the weakness of the supply
of innovation to be affected by a particular risk and the ability to avoid it. In the
cost analysis, only the costs of the public customer are calculated in the guidelines.
Non-financial factors include the due date of the performance and logistics.

A complete understanding of all the costs that make up the total cost of the
system over its lifetime will allow for a significant reduction in energy, operating
and maintenance costs, with significant environmental benefits (Woodward, 1997).

Step 5: Social Criteria

In order to make the selection of alternatives in public procurement as objective
and comprehensive as possible, it is necessary to calculate their impact on society.
Social innovations are new ideas that meet social needs, build social relationships
and new collaborations.

3.2. Selecting the Best Alternative

Once the bids have been evaluated at all stages, it is possible to define which
one offers the greatest value and is the most economically advantageous. When
evaluating the sustainability of a product, it is necessary to distinguish separate
processes: product evaluation, analysis of the manufacturing process, as well as the
evaluation of the production equipment. Evaluating consumer goals differs if the
public procurer has an investor role. Before evaluating a tender, it is crucial to
determine its consumer, a final user or an innovation buyer.

CONCLUSION

In the light of the increasing concern for public procurement for innovation,
this paper has aimed at providing better knowledge on how public bodies can
evaluate the received proposals. It has been concluded that public organisations lack
the knowledge of public procurement for innovation opportunities and its
implementation procedure. Theoretically, the paper contributes to the development
of smart PPI platform for tender evaluation. Innovation mandatory features create
a new value and deliver benefits to the user. Its evaluation is based on the analysis
of the value it offers, the impact potential and the sustainability of the changes
caused. The functional description of the required object creates significant
obstacles to the development of the procurement and objective evaluation of
tenders; therefore, it is necessary to involve industry experts in public procurement,
who can assist the procurer to develop the right procurement description.

The price and cost of an innovation offer does not reflect its added value. When
implementing innovation procurement, it is necessary to evaluate the offers
according to qualitative criteria, which reflect its impact, the degree of novelty and
the level of profitability. In the process of developing the guidelines for public
procurement of innovation evaluation, the issue has been raised whether it is
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necessary to complicate the evaluation process with quantitative indicators. An
outcome of each change can be reflected in financial terms, but it is a time-
consuming and resource-intensive process. This issue is the basis for the authors’
further research.
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