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Executive summary
This report assesses the intervention logic of the Croatian Smart Specialization Strategy
2016–2020 (S3) policy framework. The intervention logic is a set of assumptions about
how a policy action will lead to desired outcomes. The report seeks to analyze and evaluate the S3 policy for Croatia from a “logical framework” perspective. A logical framework
is a representation of how a policy action is supposed to work, connecting the available
inputs, which are used to conduct activities, and the outputs and outcomes that are expected from the action. The analysis presented in the report uses the Theory of Change
(ToC) approach, which is a methodology for developing the intervention logic, to assess
the clarity of and logical connections between overall goals, specific goals, sectoral objectives, instruments, and indicators as defined in the S3. The purpose of the analysis is
to identify opportunities to improve policy design, implementation, and monitoring, and
thus enhance policy coherence and effectiveness.
The S3 approach was a novelty in the Croatian innovation policy system, and it faced
numerous challenges and delays. Smart specialization strategies are national or regional
innovation strategies that set priorities for building competitive advantages by developing
and matching research and innovation strengths to business needs. The S3 introduced a
new, sectoral approach to prioritization of policy interventions through identification of
thematic and sub-thematic priority areas (TPAs and STPAs). However, the policy adoption process took longer than expected, and the official S3 document was adopted more
than two years after the start of the EU financial perspective. This also delayed the use of
European Structural and Investment Funds (ESIF) for research, development, and innovation (around HRK 6.74 billion)1 because adoption of the S3 was a precondition for their
deployment. The bottom-up approach to policy prioritization underlying the S3 did not
take root due to extensive delays in establishing appropriate sectoral governance bodies.

Key findings
The integration of the sectoral dimension in the overall intervention logic is limited. The
S3 intervention logic consists of a combination of (a) horizontal policies aimed at raising
competitiveness through research, development, and innovation (RDI) and (b) a vertical
policy that prioritizes RDI investments in a limited set of sectors. As such, the S3 approach
requires objectives, instruments, and resources to be guided by a bottom-up process of
consultations with academia and industry (that is, the entrepreneurial discovery process

1

The value of ESIF-funded S3 instruments stated throughout the report was calculated based on the
overview of S3 instruments in the S3 Action Plan 2019–2020. Discrepancies in comparison to the
values in the official S3 document may exist due to changes to the S3 policy mix introduced in the
Action Plan. Additional details on changes introduced are available in the section on S3 delivery
instruments.
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or EDP). These stakeholders were consulted in the process of identifying five sectoral
priorities (that is, TPAs). However, the delay in establishing the sectoral S3 governance
structures contributed to limited connections between the sectoral priorities and the
overall strategy of the S3 policy. More specifically, it is unclear how and to what extent the
strategic objectives, instruments, and resources address the specific challenges identified within TPAs. The diagnostic, challenges, goals, and instruments all seem to address
broad, horizontal issues.
Objectives would benefit from further clarification in order to gauge the policy’s
success. The policy document formulates a vision, an overall objective, and six specific
strategic objectives. During implementation, additional layers of objectives were added
(main objectives and specific sub-objectives). The formulation of objectives contains
terms that may be interpreted in a variety of ways, such as “quality of life,” “socio-economic
development,” “competitiveness,” and similar. Since these terms are not tied to any indicators or targets, this makes it difficult to specify their practical meaning and assess the
effectiveness of the policy. Further, the logical connections or pathways of change between
different levels of objectives are not always clear. Explicitly articulating how lower-level
objectives contribute to achieving higher-level objectives would help demonstrate their
logical consistency and make it possible to identify appropriate output and outcome indicators for assessing these connections.
Instruments were originally defined in a complex set of layers, but their structure was
streamlined during implementation. Instruments were originally organized into three
levels: delivery areas, delivery instruments, and “ways of implementation” (which represent specific support schemes within one instrument). Not all levels of instruments have
direct connections to other elements of the intervention logic. For example, delivery areas
are not connected to specific objectives, and “ways of implementation” are not clearly
connected to indicators, especially in cases where one delivery instrument is supported
by multiple “ways of implementation.” Further, the concept of delivery instruments was
not defined and used consistently—sometimes delivery instruments are formulated and
described as objectives, other times as transfer mechanisms, and yet other times as
support for institutional capacity development and implementation of S3 governance
structures. Instruments dedicated to improving institutional and governance capacities
are presented as contributing to specific objectives, but this contribution is often indirect
compared to instruments that support the private sector or research sector. While the
structure of instruments was streamlined during implementation, merging three layers
of instruments into one, some inconsistencies remained.
There is a significant imbalance in the instruments, and consequently resources, allocated to different strategic objectives. Eighty-five percent of funding is allocated to
instruments supporting two of six specific objectives. This may call into question the
ability to achieve the remaining four objectives. Further, two of those four objectives are
not covered by S3 “main” instruments, that is, instruments that are directly connected
with TPAs. This casts doubt on whether and to what extent the TPAs will benefit from
achieving these objectives.
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The monitoring framework underwent certain changes during implementation, but there
is still scope for improvement, particularly related to target setting and TPAs. Initially,
output and outcome indicators were defined at the level of delivery instruments and were
associated with baseline and target values. The plan was to also collect output indicators
at the TPA level, but this materialized only for some instruments and some indicators. The
resulting lack of data makes it difficult to identify implementation bottlenecks within TPAs.
During implementation, the monitoring framework was substantially revised: some indicators were dropped, others were amended, and others were added. The revised monitoring
framework includes definitions for indicators, which is an improvement compared to the
initial setup, but omits targets for indicators, which is a setback. Intermediate indicators
and milestones are also lacking, although they could be useful for taking timely action
and corrective measures, where appropriate.

Recommendations
The intervention logic of the S3 should be streamlined, clarified, and better connected
with its sectoral dimension. The specialization aspect of the S3, which operationalized
through the selection of sectoral priorities, should be fully integrated in the overall intervention logic. The complexity inherent in the S3 philosophy, combining horizontal and
vertical RDI policies as well as top-down and bottom-up approaches, requires a structured approach towards developing its intervention logic. This can be achieved through
the following actions:
a. Developing an explicit intervention logic for the S3 – an explicit ToC developed for the
strategy would help avoid any overlaps or missing links in the intervention logic;
b. Strengthening the link between the overall intervention logic and the TPA-level logic – an explicit ToC should be developed for each TPA based on sectoral diagnostics,
demonstrating the connection between TPA-level logic and overall logic at each level
(objectives, instruments, and inputs);
c. Improving the clarity of vision and objectives – to assess whether the objective of the
strategy was met, the vision and objectives should be clarified by providing definitions
of key terms and associating them with indicators; and
d. Enhancing the integration of S3 with other national strategies – the S3 should elaborate in more detail its complementarities and connections with other existing national
and sectoral strategies.

Executive summary
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The policy mix and instruments should be more clearly defined, with robust connections to the intervention logic and sectoral needs. Policy instruments are the central
mechanisms for enacting change and should be carefully defined and consistent with
the objectives set in the policy and the sectoral needs identified through the EDP. This
can be achieved through the following actions:
a. Clearly defining instruments – by streamlining instrument categories and taking a
consistent approach to defining instruments;
b. Separating institutional instruments from transfer mechanisms – instruments dedicated
to support institutional capacities for RDI policy and governance should be separate
from instruments to support the private and research sectors;
c. Clearly justifying and documenting changes to the policy mix – changes to the policy
mix should be elaborated, listing the underlying factors they are based on, such as
the experience of implementation, outputs of the EDP process, or other reasons; and
d. Strengthening the connection between instruments and TPA needs – sectoral vision,
goals and project pipeline should guide the selection of instruments, including their
design or redesign, prioritization, and overall funding allocation.
The monitoring and evaluation framework should be streamlined and improved to
provide timely information on the pace of change and enable policymakers to make
appropriate adjustments. The S3 requires constant experimentation and adjustments
driven by the EDP. This makes it essential to have a robust and coherent monitoring and
evaluation (M&E) framework, which may be developed through the following actions:
a. Building a coherent and consistent M&E system – connections between indicators at
different policy levels should be improved, indicators should be standardized, process
indicators and milestones should be introduced, and quantitative impact evaluations
should be planned for selected instruments; and
b. Introducing measuring and tracking indicators at the TPA level – additional TPA-level
indicators should be introduced, standardized indicators across the policy mix should
be disaggregated by TPA and any other priority dimensions that can assist in identifying
bottlenecks at the sectoral level.
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Introduction
The concept of ‘smart specialization’ is a central part of the European Union policy
framework to enhance innovation, competitiveness, and sustainable growth. As defined
in Regulation EU/1303/2013, “smart specialization strategies” are national or regional innovation strategies that set priorities for building competitive advantages by developing
and matching research and innovation strengths to business needs. The purpose of such
strategies is to take advantage of emerging opportunities and market developments in a
coherent manner while avoiding duplication and fragmentation of efforts. The importance
of smart specialization strategies is reflected in the fact that they were introduced as an
ex-ante conditionality for all investment priorities under the thematic objective “Strengthening research, technological development and innovation.” In practice, this meant that a
smart specialization strategy was a prerequisite for obtaining resources from ESIF under
the aforementioned thematic objective in 2014–2020.2
Smart specialization strategies are complex “vertical” science, technology, and innovation (STI) policies that require bottom-up and top-down approaches. Smart specialization
strategies differ from traditional innovation policies in that they focus on specific sectors
or regions and therefore require prioritization and strategic definition. They require active
and collaborative participation, engagement, and commitment from government, the private sector, and academia from a bottom-up, sector-specific perspective embodied in the
EDP. Through the EDP, each sector identifies its challenges, goals, instruments, financing
needs, and needs for government action stemming from its goals and priorities. The discussions and deliberation under the EDP are expected to generate better outcomes in
the prioritized sectors. At the same time, smart specialization strategies demand actively
coordinating existing institutions, creating new institutions at various policy levels, and
adapting instruments or creating new ones to effectively support sectoral STI demands.
This process requires the government to develop a coherent rationale and set of objectives
for policy, governance, decision making, fund allocation, and monitoring and evaluation,
thus supplementing the framework with a top-down perspective.
Smart specialization policies have outcomes at different levels and time frames. The
initial allocation of funds to specific instruments in priority areas (supply side), the participation of stakeholders (both on supply and demand side), and the elaboration of collaborative and individual projects at the sectoral level (demand side) allow for outputs such
as implemented R&D projects or new infrastructure established. These outputs, in turn,

2

According to Regulation EU/1303/2013, the criterion for fulfillment of this conditionality is
that a national or regional smart specialization strategy is in place that is based on a strengthsweaknesses-opportunities-threats (SWOT) or similar analysis to concentrate resources on a limited
set of research and innovation priorities; outlines measures to stimulate private R&D investment;
and contains a monitoring mechanism. Additionally, a framework outlining available budgetary
resources for research and innovation has to be adopted.
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should translate to outcomes related to quality of research, development of new products (goods and services), and have an impact on performance related to sales, exports,
employment, and productivity. These levels (outputs, outcomes, and impact) need to be
logically connected and guided by achievable short- and medium-term policy goals. They
also need to be monitored with measurable, well-defined and time-bound indicators. The
definition, connection, and measurement of these outputs, outcomes, and impacts are
key to evaluating the different aspects of the S3.
The adoption of the S3 in Croatia was a milestone in the development of the national
innovation policy system. It envisaged not only a significantly greater amount of public
financing to support the STI agenda but also strengthening of institutions that plan and
coordinate STI policy. At the same time, due to its complexity, the S3 generated important
coordination challenges for the system and institutions involved. It implied the creation of
new instruments and the adaptation or use of existing ones. It also required coordination
with the existing STI strategic framework, such as the Strategy for Fostering Innovation
2014–2020.
The challenges and delays in the design and implementation of the policy jeopardized
the key principles behind a coherent S3, particularly the use of the bottom-up approach.
The policy adoption process took longer than expected. The Croatian government adopted the S3 in March 2016, more than two years after the start of the EU financial perspective 2014–2020. This caused delays in launching S3 programs funded through ESIF, given
that the adoption of the strategy was a pre-condition for their launch. In particular, this
affected the Operational Program Competitiveness and Cohesion 2014–2020 (OPCC),
which was envisaged to fund by far the largest share of ESIF S3 programs in Croatia. The
OPCC and the S3 were to some extent developed in parallel. (The OPCC was adopted in
December 2014.) However, the final stage of S3 preparation in 2015 and the beginning of
2016 was conducted after the key aspects of support programs had already been set up
in the OPCC, before the strategic vision of the S3 was formulated. This created the risk
of a serious disconnect between the S3 and OPCC in the goals, instruments, indicators,
and funding that could best address the competitiveness gaps, especially those that were
identified through the EDP in 2015–2016.
Some of the key institutions that enable the proper functioning of the policy framework
have been partially deployed, which may harm policy effectiveness. Examples are the
National Innovation Council, which was established in July 2018 and had its first meeting in December 2018, and the Innovation Council for Industry, which was established in
December 2017, and had its first meeting in September 2018. The setup of the policy governance system and the key bodies envisaged for EDP continuation were delayed even
further. Thematic Innovation Councils, envisaged in the S3 as the backbone of the EDP,
only began working at the beginning of 2019. The delays in the deployment of appropriate
institutions to operationalize the S3 framework reduce the effectiveness of the policy
itself and the significant resources it mobilizes.
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The assessment of the intervention logic should provide policy makers with valuable
insights ahead of the preparation of the next S3. Although initiated late in the process,3
the assessment of the intervention logic of the S3 will provide guidance to better practices for design, implementation, and monitoring. This should be particularly useful for
the upcoming EU financial perspective. The proposed Regulation for the 2021–2027 medium-term financial framework, will include preconditions that must be met (so-called
“enabling conditions”) in order to start allocating funds. The proposed enabling condition
for the policy objective “A smarter Europe by promoting innovative and smart economic
transformation” is good governance of a national or regional smart specialization strategy.
This document is structured in three sections. Section 1 elaborates the analytical framework used to analyze the S3 intervention logic. Section 2 presents the findings of the
analysis, exploring each element of the intervention logic, and the connections between
them, in detail. Section 3 concludes and provides recommendations for improving the
intervention logic. In addition, Appendix I provides detailed recommendations for indicators used in the S3, Appendix II documents the structure and evolution of the policy mix
for the S3, Appendix III provides an overview of the status of S3 results indicators, and
Appendix IV presents the connection between instrument-level outcomes and specific
policy-level objectives.

3

In the S3 policy document, a mid-term evaluation of the policy was envisaged in 2017.
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01
Approach
This report analyzes and evaluates the intervention logic of Croatia’s S3 policy using a
“logical framework” approach. A logical framework is a representation of how a policy
action is supposed to work, connecting the available inputs, which are used to conduct
activities, and the outputs and outcomes that are expected from the action. Starting
with an “ideal” logical framework, the report identifies gaps and redundancies at each
level of policy design and proposes improvements to better connect different parts of
the policy. The analysis also covers the latest updates of the monitoring system, the calls
implemented, and the functioning of different bodies involved in the S3 in order to suggest recommendations capturing all that has been implemented in practice. The analysis
covers both top-down and bottom-up approaches, the design and implementation of the
sectoral perspective, and its connection with the overall policy framework.

Intervention logic evaluation framework
The logical framework of the S3 is assessed by constructing its ToC. A ToC is a detailed
description of the mechanisms through which a change is expected to occur in a given
context to achieve long-term goals. As such, a ToC illustrates the “pathways of change”
connecting the inputs that are going into the project (such as funding, human resources,
and time) to conduct various activities (such as applied research, product development,
and so on) with the outputs of such activities, which together are expected to generate
short-term and longer-term outcomes. The ToC specifies the logic, preconditions, requirements, and assumptions behind the causal relationship in each pathway of change.
In other words, the ToC describes what and how the selected activities are connected
to and will logically yield the desired outcomes and results. The ToC is not only a useful
program design and planning tool but also an essential blueprint for building a rigorous
framework for results measurement, particularly by helping develop indicators for identified ToC elements.
Building ToCs allows policy makers to identify design problems, align expectations with
the resources invested, and identify appropriate indicators that measure what an instrument is supposed to do. However, despite the advantages of ToCs, most institutions do not
construct them for their instruments. As a result, instruments may have goals that have
no clear connection with the intervention, indicators that are not clearly related to what
the instrument does, or may be missing indicators that are relevant to the intervention.
A ToC can be presented as a diagram illustrating the elements of the logical framework.
Figure 1.1 presents an example of a ToC diagram developed for an R&D support program.
The vertical arrow on the left shows the logical path from inputs and activities to outputs
and outcomes. The rest of the diagram shows specific elements attributed to the program.
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The bottom of the figure lists the inputs that allow for the intervention activities to be
conducted. Each of these activities is expected to yield direct results—outputs, which
under logical assumptions, should lead to outcomes that the program seeks to achieve.
The outcomes of the program should have a direct connection with the program goal and
with higher-level strategic goals, as shown at the top of the figure. Finally, there should be
measurable, well-defined and time-bound indicators associated with each of these levels
(inputs, activities, outputs, outcomes, and goals).
A similar logical framework can be constructed to assess the intervention logic of the
S3. Figure 1.2 presents a generic logical framework for the S3. Starting from the bottom of
the figure, the S3 requires direct inputs (that is, resources allocated to instruments) and
indirect inputs (external conditions and governance conditions). These inputs are used
to deploy different instruments. The activities deployed within instruments contribute
to specific, medium-term objectives or outcomes, and the objectives, in turn, contribute
to the long-term strategic objective and vision. This connection between inputs, instruments, specific objectives, and overall objectives requires credible assumptions regarding
how each lower level contributes to the next highest level, as represented by the curved
arrow in Figure 1.2. To measure the achievement of targets, it is necessary to define appropriate indicators at each level and document how they connect to higher-level goals.
Finally, the box on the right represents the EDP process, which should inform objectives,
instruments, and resource allocation of the S3. This should ideally happen before, or at
least concurrently with, the definition of specific goals and instruments of the overall
policy, in order for the goals and instruments to be directly informed by sectoral needs
and priorities. Indicators should be directly related to the sectoral level, and measured
and disaggregated at the sectoral level, showing the contribution of different sectors to
the overall objectives.
Because the S3 logical framework involves multiple instruments, the analysis of the
intervention logic also explores how each instrument contributes to the achievement
of the specific objectives. The objectives, activities, and indicators for each instrument
should have a clear connection with the corresponding variables at the S3 policy level. This
creates a point of reference to justify or assess the instruments used and the allocation
of resources to different instruments. In order to be consistent, realistic, and impactful,
each of these instruments should thus have its own ToC, indicating clear inputs, activities,
outputs, and outcomes (with indicators for each). Also, since the S3 has its own governance and should be perceived as a sum of instruments contributing towards aggregated
goals, the instruments contributing to the overall policy goals and to specific medium-term
objectives should be also analyzed as a portfolio, i.e. as a collection of instruments that
jointly contribute to the achievement of higher-level goals.
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Figure 1.1 A proposed ToC for an STI instrument for Croatia

Increased capacity of R&D sector to perform excellent research and to serve the needs of the economy (OPCC, S3)

Program
Goal

Research organizations conduct applied research activities that respond to market needs

output

Assumptions

outcome

Alignment
with Higher
Goals

[A] Increased transfer of
R&D results into commercialization

[B] Improved capacity of research organizations to
conduct high-quality applied research

[A1]

[A2]

[B1]

[B2]

[C1]

Number of technology
transfer models realized due to
project implementation

Number of collaborative
projects contracted after project
completion

Number of scientific publications published in scientific
journals and indexed in 'Web of Science'

Number of IPR applications filed

Value of R&D finance contracted from all
sources after project completion

IF:

IF:

IF:

Applied research results add values
to businesses for commercialization
and encourage future collaborations
with research organizations

Knowledge and TT activities and
events enable participants to match
supply and demand for research
results for commercialization

[a]
Increased applied research activities
oriented towards market needs

[C] Increased sufficiency
of resources for R&D activities

IF:

IF:

IF:

Workforce is not only adequate but also
possesses complementary skills and is
incentivized and managed well by the
project

Project can indentify knowledge and skills
gaps and caters capacity-building support to
improve research quality

Improved research infrastructure is utilized
at full capacity, maintained regularly, and
upgraded in a timely fashion

The initial funds help develop the credibility
of researchers and enable them to pursue
additional funding even after project
completion

[b]

[a]

[b]

[c]

[a]

Increased knowledge and technology
transfer activities

Increased workforce engaged in R&D
activities

Increased capacity-building support to
improve knowledge and skills

Improved availibility of research equipment
to conduct R&D activities

Improved funds availibility to conduct
R&D activities

[Ab1]

[Aa1]
Number of collaborative research
projects supported

Number of events organized or
attended to promote knowledge
and technology transfer to
business sector
[Ab2]

[Bc1]
[Bb1]

Number of full-time equivalent
(FTE) reseachers involved in project
implementation

Number of researchers benefiting from
new or improved research equipment

[Ca1]

Number of researchers
receiving training

[Bc2]

Value of funds distributed

Financing recruitment of new researchers,
particularly young researchers, and those
based on horizontal principles such as
gender equality

Financing of the networking and training
activities (participation in seminars,
conferences, workshops) related to project
implementation

[Ba1]

Value of new or improved research
equipment

Identifying and financing R&D
projects with clear aims to respond
to the needs of the economy,
particularyl for research projects
whose results can be commercialized

Input

activity

Number of enterprises reached to
promote knowledge and
technology transfer

Source: World Bank (2020).

Research grants
awarded through
the program

Knowledge dissemination &
technology transfer activities
Financing costs of purchasing
patents or licences, or cost of
external professional services, or
patentability studies

Existing researchers
deployed to conduct the
research activities

Project management activities (implementation
support, financial management, communication
& reporting, procurement, etc.)

Financing investments for purchasing,
maintaining, and upgrading research
equipment / instruments and necessary
adaptions

Provision of research grants to research
organizations meeting grant requirements
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outcome

Figure 1.2 Framework for assessing the S3 intervention logic

Long-term vision

Indicators

Overall strategic
objective

Indicators

EDP

TPAa / STPAs

Assumptions and logical
contribution of each goal and
indicator to the next level

output

Challenges
Specific objectives
(medium run)

Indicators

Goals
and priorities
Gaps

Instruments

Indicators

Project pipeline

Input

activity

Indicators

Inputs: EU and
national financial
resources, private
financing

Inputs: External conditions
(infrastructure, regulation,
firm, university, and
goverment capabilities

Inputs: S3
governance,
TPA/STPA governance
and priorities (EDP)

Source: Staff elaboration.

Indicators should be defined at each level of the logical framework. Ideally, each indicator
should have a baseline value and a time-bound target value, with a justification and an
assessment of (or assumption about) how much a change in the indicator will contribute
to the corresponding objective. Indicators should first be defined at the input level, where
they should be associated with processes or activities and directly related to instrument or
resource deployment. Next, indicators for short-run or output-level achievements should
be defined. Examples include the number of projects or firms supported, the number of
scientists hired by companies, the number of R&D contracts signed, or the number of
scholarships granted. Next, indicators can be set for medium-term achievements or outcomes. These might include the number of patent applications, number of new products
developed, number of papers published, or number of newly introduced technologies. Finally, longer-term outcome indicators related to specific and overall strategic objectives
are defined. Indicators at this level might include the value of sales of new products or
services, change in productivity or high-tech exports, or change in economic complexity
of exports.
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Sectoral objectives, challenges, key areas of change, and projects should guide the
same variables at the overall policy level. From an intervention logic point of view, the
overall S3, its objectives, the allocation and prioritization of resources, the use of existing
instruments, their adaptation, and any need for new instruments should be informed by
the priorities, needs, and pipeline projects from each STPA. Taking the STPAs into account
in this way should ideally happen before—or at least concurrently with—the definition of
specific goals and instruments for the overall policy, in order for the overall policy goals
and instruments to be directly defined by the sectoral needs and priorities. The overall
policy analysis should be complemented by the sectoral priorities, and it should take into
account aggregate challenges stemming from sectoral needs.

A note on source documents
The analysis is based on the officially adopted S3 well as informal revisions introduced in
practice in the monitoring framework during S3 implementation. The Smart Specialization Strategy 2016–2020 adopted by the Croatian Government is the starting point for the
analysis. However, in recent years, the Revised S3 Monitoring Framework and the official
S3 Action Plan 2019–2020 introduced certain revisions to the S3 logic. These revisions
affected the formulation of S3 objectives, the structure of the S3 policy mix, how policy
instruments are presented, and the indicators tracked. These revisions were never formalized through amendments to the original strategy, which makes the task of analyzing the
intervention logic more complex. In cases where any of the elements of the intervention
logic were supplemented or revised in the later documents, the report explores the way
such revisions were introduced and provides an assessment of the end results.
Where possible, the analysis draws comparisons with the S3 of another EU member
state as a benchmark. For benchmarking purposes, the National Research and Innovation Strategy for Smart Specialization of the Czech Republic (2016) is used as a point of
reference. The Czech Republic, being a central European country at a higher but relatively
comparable level of development as Croatia, provides a solid benchmark. The Czech S3
was selected as an example of good practice among the ‘new’ EU members and highlights
some of the challenges of the Croatian S3.

02
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02
Intervention logic
○○ The S3 intervention logic is highly complex, especially at the level of objectives and
delivery instruments. The logical framework is missing a clear connection with sectoral priorities as well as an elaboration of the assumptions behind each level of the
intervention logic.
○○ The sectoral dimension is only partially integrated in the intervention logic of the S3.
Beyond identifying sectoral priorities, the EDP has had very limited influence on the
elements of the intervention logic.
○○ The vision and objectives are broad and vague and would benefit from having clear
definitions and indicators. During implementation, the structure of objectives was
further complicated and redundancies were introduced.
○○ Instruments are defined in several layers, which introduces complexity and makes it
more difficult to connect them to other elements of the intervention logic. This structure was streamlined during implementation, but some inconsistency persists.
○○ Indicators are set at the level of instruments, and very few are specific to sectoral priorities. Even though output indicators are supposed to be tracked at the level of sectoral
priorities, this is in practice done only for some programs and indicators.
○○ The revised monitoring framework introduced during implementation significantly restructured indicators and introduced some improvements (for example, by adding definitions) but also some setbacks (for example, the new indicators have no target values).

Developing a ToC for the S3 allows for a systematic overview and analysis of the intervention logic. Figure 2.1 shows a condensed overview of the intervention logic implied in
the original S3 design. No explicit policy ToC was developed at the time of policy formulation, which may have obfuscated some gaps or overlaps in the intervention logic. The
S3 defines a long-term vision and an overall strategic objective. The strategic objective is
supported by six specific objectives and four delivery areas, which correspond to expected
outcomes of the policy. Each specific objective and delivery area is supported by delivery
instruments, which are formulated as collections of lower-level objectives and funding
schemes. Specific objectives and delivery instruments are associated with output, outcome, and context indicators. Each delivery instrument is further disaggregated into one
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or more “ways of implementation,” which represent actual instruments and their activities.
The S3 also defines inputs, which include financial resources (EU funds, national budget,
and private investment), framework conditions (such as infrastructure, regulations, and
capabilities of the research sector), and S3 governance. The S3 also reflects its sectoral
perspective by defining five TPAs and thirteen STPAs.

Figure 2.1 Original S3 intervention logic for Croatia (implicit ToC)

Long-term vision

EDP

outcome

Overall strategic
objective

Input

Assumptions and logical
contribution of each goal and
indicator to the next level

activity

output

Delivery
areas

Inputs: EU and
national financial
resources, private
financing

TPAa / STPAs

Specific
objectives

Challenges
Output,
outcome and
context
indicators

Delivery
instruments

Gaps
Project pipeline

Ways of
implementation
(actual instruments
and their
activities)

Inputs: External conditions
(infrastructure, regulation,
firm, university, and
goverment capabilities

Goals
and priorities

Indicators

Inputs: S3
Governance,
TPA/STPA governance
and priorities (EDP)

Staff elaboration based on Croatia Smart Specialization Strategy 2016-2020.
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The S3 ToC revealed some gaps in the intervention logic. The missing elements of the
framework are shown in dashed lines in Figure 2.1. First, the logical connections between
the different elements of the framework (outputs, outcomes, overall objective, and vision)
are not fully clear. Second, the underlying assumptions of how each component of every
level affects the level above are not extensively elaborated. Third, the structure of the
intervention logic is also missing the connection with the EDP. As described in Section
1, the EDP should be at the heart of the smart specialization approach. However, there
is no feedback mechanism connecting the different elements of the S3 framework with
TPA/STPA challenges, projects and indicators.
Redundancies identified in the intervention logic increase the complexity of the policy framework. The S3 ToC revealed a high degree of complexity at the level of policy
instruments. The S3 introduces four delivery areas, which appear in parallel to specific
objectives, to group delivery instruments based on the part of the innovation chain that
they target. This category is not associated with any specific indicators, so it does not
have much analytical value. At the same time, it creates ambiguity at the level of specific
objectives and increases complexity in the policy framework.
The concept of delivery instruments is not clearly defined and consistently applied. Delivery instruments represent a mix of shorter-run objectives and actual delivery mechanisms.
(See Section 2.3 for more detail.) The delivery instruments are operationalized through
“ways of implementation,” which represent delivery mechanisms with more specificity.4
The “ways of implementation,” however, do not have indicators assigned to them, so their
expected contribution to the S3 objectives is not clear.
The approach adopted during implementation partially addressed the shortcomings
of the initial design, but also increased its complexity. The structure of the implicit intervention logic used during implementation is presented in Figure 2.2. An explicit policy
ToC is still missing, as is the elaboration of logic and connections between the TPAs and
the overall S3 logic. The concept of delivery areas was abandoned during implementation.
However, a new layer of outcomes was introduced between the strategic objective and
specific objectives. This new layer consists of 4 dimensions and three main objectives. The
main objectives and dimensions add little value to the existing specific objectives, so one
of these categories can be considered redundant. Specific objectives were disaggregated into specific sub-objectives, where a higher-level objective encompasses lower-level
sub-objectives. Delivery instruments and “ways of implementation” were replaced by a
more straightforward category of “policy instruments”. The connections between indicators
and policy instruments were presented more clearly, which should clarify the logic of the
intervention, its connection with the medium and higher-level objectives and facilitate
the monitoring process.

4

“Ways of implementation” are listed in Annex 5 of the S3 document.
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Figure 2.2 Intervention logic during implementation (implicit ToC)

Long-term vision

EDP

Overall strategic
objective

Context
indicators

Dimensions

Main
objectives

Core
indicators
TPAa / STPAs

Assumptions and logical
contribution of each goal and
indicator to the next level

Specific
objectives

Goals
and priorities
Gaps

Specific
sub-objectives

Output
and
outcome
indicators

Project pipeline
Indicators

Policy
instruments

Input

activity

output

outcome

Challenges

Inputs: EU and
national financial
resources, private
financing

Inputs: External conditions
(infrastructure, regulation,
firm, university, and
goverment capabilities

Inputs: S3
governance,
TPA/STPA governance
and priorities (EDP)

Source: Staff elaboration.

The analysis of each level of the intervention logic is based on the combination of the
original S3 design and revisions introduced during implementation. Figure 2.3 shows
a fully developed ToC that combines elements of the original S3 design with the new
elements added during S3 implementation.5 This figure will be used for specific analysis,
findings and recommendations in this report.

5

For simplicity, the figure does not show the original delivery instruments and “ways of implementation”
that were replaced by policy instruments. A detailed list of these elements, presentation of their
connections and how they were subsumed into policy instruments, is available in the Appendix.
For the same reason, the categories of delivery areas and dimensions are not shown in the figure.
The two elements, however, are analyzed in section 2.2.

Analysis of the Croatia Smart Specialization Strategy: Logical Framework, Instruments, and Indicator Results

28

02

29

Intervention logic

Figure 2.3 A detailed proposed map of the current/revised S3 implicit ToC

S3
Vision

Croatia will be recognized as a knowledge-based economy embracing creativity and innovation at all levels of society for improved quality of live of all its citizens

Main
objectives

outcome

Specific
objectives

Specific
subobjectives

Focusing knowledge and innovation capacities into areas of greatest potential for Croatia to drive competitiveness and socio-economic development and transform Croatian economy through effective RDI activities

Improving capacity, performance and skills for excellent and relevant research in the public sector

1. Increased capacities of the RDI sector
to perform excellent research and to serve
the needs of the economy

2. Overcoming the fragmentation of
the innovation value chain and the gap
between research and the business sector

Assumptions

1.2 Avoidance of duplication or
underutilization of publicly funded
research infrastructure; Facilitated
access to enabling design, prototyping
and pilot production infrastructure
and expertise linked to the usage of
infrastructure

outputs

2.1 Strengthening links between
scientific and business sector

1.1 Better understanding of
what research strengths currently
exist which will inform what gaps
need to be filled

2.2 Institutional set-up
for Innovation system

Supporting development of
Competence Centers

1.3 Increase R&D ability for conducting
top quality research and cooperation on
national and international level

Transfer of technology from ROs to
business sector - Support to TTOs +
STPII TTO support program

1.4 Research conducted for the
needs of economy

Research infrastructure usage and
researchers' services for SMEs (STPII
IRCRO program)

1.5 Enhanced university-industry
collaboration through knowledge
transfer and application of research
results to the market

Science and Technology Foresight
Investment into organizational reform and infrastructure of R&D&I sector
Croatian Scientific and Educational Cloud (HR-ZOO)
Center for advanced laser techniques (CALT)
Children Centre for Translational Medicine at the Children’s Hospital Srebrnjak

ACTIVITIES

Open scientific infrastructural platforms for innovative applications in economy and society – O-ZIP
Development and strengthening synergies with HORIZON 2020 horizontal activities:
Twinning and ERA chairs
Development and strengthening synergies with HORIZON 2020 horizontal activities: Teaming
Centers of Research Excellence performing excellent science
Research projects of Croatian Science Foundation (all fields of science) – basic and applied
research conducted by a recognizable research group
Installation Research program of Croatian Science Foundation (all fields of science)
Croatian-Swiss Research Programme 2017 – 2023 (CSRP) – all fields of science,
Implementing body: Croatian Science Foundation
Young Researchers' Career Development Programme (all fields of science)
Program for enhancing R&D climate change activities
Science and Innovation Investment Fund

inputs

3. Modernizing and diversifying the
Croatian economy through increasing
private investements into RDI

3.1 Support to business
investments in RDI (Strengthened
capacities for RDI of enterprises
(including SMEs); their productivity,
competitiveness and export activity
raised, and diversified production and
services offer)

4. Upgrading in global value chains
and promoting internationalization of
Croatian enterprises

Improving the efficiency and skills of the business sector for research, development and innovation

5. Working in partnerships to
address societal challenges

4.1 Benchmark of industrial sectors
according to Global perspective, for purpose of
better international positioning, focused policy
defining and targeted investments in future

5.1 Support to social innovation

6. Development of smart skills - upgrading
the qualifications of existing and new work
force for smart specialization

6.1 Improving tools for smart skills policies
6.2 Development and upgrading of
smart skills within education system
(at all levels - vocational trainings, higher
education and adult learning programs)

3.2 Strengthened SMEs
capacities to innovate
(implementation of new solutions
in the areas of technology, product,
process and organizational
innovations, including marketing
innovations, design and innovation
advisory, IPR and support services
as well as non-R&D based solutions
applied by SMEs)

Elements added after S3 adoption
“Transfer” policy instruments
“Institutional” policy instruments

Establishment of Innovation Network
for Industry and Thematic innovation
Councils

Preparation of RDI infrastructural projects

Policy
instruments

Bridging the gap between the research and business sector

Second Science and Technology Project (STPII) - POC public
Strengthening capacities for research, development and innovation

Support to development of new
products/services resulting from R&D
activities (Phase I)

Strategic project to support the Cluster
Competitiveness Initiatives

Support to social innovation

Implementation of The Strategy for Lifelong
Guidance and Career Development in the
Republic of Croatia 2016-2020

Support to development of new
products/services resulting from R&D
activities (Phase II)

Implementing the Croatian Qualification
Framework and development of tools for
connecting education and labor market

Innovations in S3 areas

Implementing the Croatian Qualification
Framework on Higher Education level

Integrator

STEM student scholarships

Innovations of newly-established
SMEs (Phase I)

Career development of young researchers
(PhD education)

Innovations of newly-established
SMEs (Phase II)

Modernization of vocational education and
training programs and raising their quality
to increase students' employability and
opportunities for further education

Commercialization of Innovation in
Entrepreneurship
Innovation Vouchers
EUREKA
EUROSTARS

Financial
Inputs

Proof of technological feasibility
and commercialization capacity of
innovative product/technology/service
at SMEs (STPII - PoC private)
Support for RDI activities of SMEs
for their technological upgrade and
global competitiveness
(STPII – RAZUM program)

inputs

impact

Overall
Strategic
Objective

(EU Funds, Government
Resources, and Private
Investments

Institutional
Support
(Infrastructure
regulation;
firm, university,
and government
capabilities)

Governance
(S3 Governance,
TPA/STPA governance
and priorities
management)

Source: Staff elaboration based on Croatia
Smart Specialization Strategy 2016-2020
and Revised Monitoring Framework.
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2.1 Sectoral priorities
The S3, as a concept, has to be partially guided by a bottom-up sectoral logic. S3 policy
objectives, specific objectives, and instruments should be guided by the needs of priority
sectors, whose objectives, challenges, and projects should influence all elements of the
intervention logic. The sectoral lens is introduced in practice through TPAs and STPAs,
identified through the EDP. According to the S3 Platform of the EC Joint Research Center, the EDP is an inclusive and interactive bottom-up process in which participants from
different environments (policy, business, academia, and so on) discover and produce information about potential new activities and identify potential opportunities that emerge
through this interaction, while policymakers assess outcomes and ways to facilitate the
realization of this potential.
Croatia only partially adopted the bottom-up approach envisaged in the EDP process.
To facilitate the EDP, the Ministry of Economy, Entrepreneurship, and Crafts (MEEC)6 led
the establishment of Croatian Clusters of Competitiveness (CCCs). The establishment of
CCCs was a top-down initiative to create platforms of triple-helix stakeholders to jointly
define strategic goals and lead the S3 EDP. Of 13 CCCs, 8 participated in the elaboration
of TPAs (Table 2.1), while 5 were not explicitly mentioned in the S3 as relevant for specific
TPA identification.7 CCCs developed and adopted strategic guidelines for each sector. The
strategic guidelines articulated the sectoral vision, general objective, and priority areas
for improvement for the 2013–2020 period. The strategic guidelines also described the
purpose, justification, and specific measures for targeting each priority area identified for
the sector. Additionally, some business clusters were reportedly involved in the development of some TPAs. As opposed to CCCs, which were top-down, business clusters were
self-organized clusters of companies established to support collaboration, internationalization, supply chain development, promotion, and so on.
The S3 identified five TPAs, thirteen STPAs, and two cross-cutting themes based on consultations with stakeholders and analyses of strengths, weaknesses, and capabilities
in each sector. Figure 2.4 presents the TPAs, STPAs, and cross-cutting themes selected as
sectoral priorities for the S3. TPAs were identified mostly through consultations with CCCs,
together with analyses of strengths and potentials in the business and research sectors
and assessment of RDI capacities and ability to respond to societal challenges. Each TPA
consists of two or three STPAs, which provide further specification. Two cross-cutting

6

7

The Ministry of Economy and Sustainable Development (MESD) was established in July 2020 as the
successor of the Ministry of Economy, Entrepreneurship, and Crafts (MEEC). Therefore, all actions
implemented after July 2020 refer to MESD, while actions implemented before that date refer to
MEEC.
CCC of Construction Industry, CCC of Textile, Leather Goods and Footwear Industry, CCC of Creative
and Cultural Industries, and CCC of Chemicals, Plastics and Rubber Industry. Additionally, the
13th CCC, covering Personalized Medicine Industry, was established in November 2015 and is not
mentioned in the S3 document. This is understandable considering it was established very close
to S3 adoption in March 2016.
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themes were also identified: key enabling technologies (KET)8 and information and communication technologies (ICT), which are considered equally relevant and applicable to
all TPAs. For each TPA, the S3 describes the expected synergies of the business and RDI
sector and potential for its further development. For each STPA, the S3 also elaborates the
RDI capacity of the related industries, key stakeholders, strengths, and notable achievements of the business sector. The same elements are then presented for the research
sector, in most cases referring to public research. Finally, indicative RDI topics of the STPA
are listed, together with related KET and ICT topics (Table 2.2).

Table 2.1 The CCCs involved in S3 TPA elaboration
tpa

CCCs

Health and Quality of Life

○○ Health Industry
○○ ICT Industry

Energy and Sustainable
Environment

○○ Electrical and Manufacturing Machinery and Technology
○○ ICT Industry

Transport and Mobility

○○
○○
○○
○○

Security

○○ Defense Industry
○○ ICT Industry

Food and Bioeconomy

○○ Food Processing
○○ Wood Processing

Automotive Industry
Maritime Industry
Electrical and Mechanical Machinery Industry and Technology
ICT industry

Source: Croatia Smart Specialization Strategy 2016–2020.

8

According to the definition applied by the European Commission, KETs are a group of six technologies:
micro and nanoelectronics, nanotechnology, industrial biotechnology, advanced materials, photonics,
and advanced manufacturing technologies. Such technologies increase industrial innovation to
address societal challenges and create advanced and sustainable economies.
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Sub-thematic priority areas
(STPAa)

Thematic
priority areas
(TPAs)

Figure 2.4 TPAs and STPAs of the S3

Health and
quality of life

Pharmaceuticals,
biopharmaceuticals,
medical
equipment and
devices

Energy
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systems and
equipment

Health
services and
new methods of
preventive
medicine and
diagnostics

Nutritionism

Cross-cutting
themese

Energy and
sustainable
environment

Environmentfriendly
technologies,
equipment and
advenced
materials

Key enabling technologies (KET)

Source: Croatia Smart Specialization Strategy 2016–2020.

Transport
and mobility

Security

Added value
manufacturing
of road and rail
veliches parts
and systems

Cyber
security

Environmentfriendly
transport
solutions

Defense
dual-use

Intelligent
transport
systems and
logistics

Mine
action program

Food and
bioeconomy

Sustainable
food production
and processing

Sustainable
wood production
and processing

Information and Communication
Technologies (ICT)
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Table 2.2 Example of indicative RDI topics for STPA Pharmaceuticals, biopharmaceuticals, medical
equipment, and devices
Indicative RDI topics of the STPA

Indicative RDI topics under cross-cutting
themes KETs and ICT that are connected
with the STPA

•

•

•
•

•

•
•
•

discovery and development of drugs for humans and animals: new chemical and bio-tech
entities, new chemical synthesis processes for
generic substances, products, or new entities
(i.e., molecules under patent protection)
development of new vaccines and blood plasma preparations
development of new medical technologies and
protocols/procedures (i.e., in cardiology and
radiology)
new finished dosage forms for generic and patented drugs, including over-the counter products and dermatological cosmetics
herbal medicines
development of medical (including dental)
equipment and devices
development of systems, applications and solutions used in research and testing of new medicines, preparations, vaccines, and substances
for monitoring, treating, or controlling diseases
and illnesses and organism rejuvenation

•
•
•

KETs for more efficient and less invasive drugs
and therapies (implantable medical devices
and improved surface coatings and coating
techniques for drugs)
KETs for robots and assistive technologies and
processes
process and embedded computer automation
and control processes
computer vision and machine learning with application in pharmaceuticals, biopharmaceuticals, medical equipment, and devices

Source: Croatia Smart Specialization Strategy 2016–2020.

The connection between the sectoral analysis (and related TPAs and STPAs) and overall
policy objectives and instruments appears to be limited. The strategic choices for each
TPA and STPA should be key drivers of (i) the instruments that should be used or created
to address the competitiveness challenges of each sector and (ii) the resource allocation
to address those challenges. S3 policy objectives should also be connected to or driven
by sectoral competitiveness challenges arising from the TPAs. For example, if expanding
the research base is a key challenge and resource needed for one TPA (more than other
TPAs), then the specific objective of the S3 that refers to increasing research excellence
should be relatively more focused and influenced by the investments of that TPA, and
instruments supporting that objective should receive relatively more projects from that
particular TPA. If, on the other hand, all sectors push for more business R&D, this objective should probably be higher in importance. While the sectoral analysis identifies RDI
priorities for each STPA (as shown in Table 2.2), the S3 does not explain how these priorities informed the selection of instruments and prioritization of TPAs within each specific
objective, or the prioritization between different specific objectives.
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Examples of using the EDP to revise sectoral priorities during implementation are limited, and the approach for doing so is unclear. The EDP should influence the S3 policy
continuously during its implementation, potentially revising the priorities based on performance monitoring. A re-prioritization was done only in the context of two programs
implemented by the MESD: (1) Increasing the Development of New Products and Services that result from Research and Development Activities – Phase 2 (IRI-2); and (2) the
Integrator program. In case of the IRI-2 program, a narrowed-down list of indicative RDI
topics for each STPA was used to define eligible projects. The selection of RDI topics was
based on the work of Thematic Innovation Councils,9 public consultations, insights from
strategic projects,10 World Bank analyses, the MEEC and the CCE, and the collaboration
of the private sector in the CCCs.11 However, details on the methodology for the selection
of RDI topics were not provided. For the Integrator program, project eligibility directly references strategic segments for STPAs that were identified through the Strategic Project
for Support to Competitiveness Clusters Initiatives.12 The program documentation again
references CCCs as one of the sources of such prioritization, but in this case the TICs are
not mentioned as one of the sources. Nonetheless, the exact approach and the degree
of CCC engagement remain unclear.

2.2 Vision and objectives
The Croatian S3 defines a horizontal vision, an overall strategic objective, and six specific
strategic objectives, but does not reflect the sectoral nature of the strategy. Figure 2.5
shows the formulation of the vision, strategic objective, and specific objectives. In the intervention logic framework, specific objectives correspond to planned outcomes of policy
instruments, which contribute to the achievement of long-term impacts as formulated in
the strategic objective and vision. All three categories of S3 objectives shown in Figure
2.5 are horizontal, that is, defined at the overall S3 level and referring equally to all TPAs.
The absence of a sectoral component in the S3 objectives could reflect the disconnect
from the EDP in its original design. The connection with the EDP and the extent to which it
influenced the formulation of the vision and the objectives is not explicit. This connection

9

Thematic Innovation Councils collected project ideas from their members, assessed them, and
labeled them as relevant for an STPA or not. The results of this exercise were reportedly considered
in the process of selecting RDI topics in a particular STPA.
10 See section 2.3 for more details.
11 For example, the STPA Mine Action Program was not considered a priority for financing under IRI-2.
According to the TIC for TPA Security, the STPA was excluded due to (1) lack of interest from the private
sector in applying for projects in the area, (2) World Bank analyses characterizing it as a declining
industry, (3) re-organization of the Croatian public administration system and discontinuation of the
work of the Croatian Mine Action Center as of 2019, (4) the possibility of integrating, to some degree,
relevant indicative RDI topics into topics of STPA Defense and Dual-Use Technologies and Products,
and (5) the fact that no project ideas were submitted from the area.
12 More details on the S3 strategic projects are provided in section 2.3.
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is necessary to fulfill the principles that guide this type of policy. In fact, however, the analysis and identification of challenges refer to the whole economy, the instruments are in
essence horizontal, and the vertical perspective is rarely taken into account.

impact

Figure 2.5 Overview of S3 vision and objectives, as originally presented in the S3 document

S3 Vision

Croatia will be recognized as a knowledge-based
economy embracing creativity and innovation at all
levels of society for improved quality of
live of all its citizens

Overall
Strategic
Objective

Focusing knowledge and innovation capacities into areas of greatest
potential for Croatia to drive competitiveness and socio-economic development
and transform Croatian economy through effective RDI activities

outcome

Specific
Objectives

1.
Increased capacities of the RDI
sector to perform excellent
research and to serve the needs
of the economy

2.
Overcoming the fragmentation
of the innovation value chain and the
gap between research and the
business sector

3.
Modernizing and diversifying the
Croatian economy through increasing
private investements into RDI

4.
Upgrading in global value chains and
promoting internationalization
of Croatian enterprises

5.
Working in partnerships to
address societal challenges

6.
Development of smart skills upgrading the qualifications of existing
and new work force for
smart specialization

Source: Croatia Smart Specialization Strategy 2016-2020.

The long-term vision and overall strategic objective are vague and would benefit from
clarification and quantification of the underlying concepts. The concepts used in the
vision and strategic objective are not linked to any indicators or targets, which makes it
difficult to measure the overall success of the S3. While the policy vision and objectives
can be formulated broadly, they should be backed up by clear definitions and well-defined,
measurable, and time-bound indicators. For example, the S3 provides no elaboration of
what it practically means to be “recognized as a knowledge-based economy” or how one
could know whether the country is “embracing creativity and innovation.” The vision
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statement lacks specificity regarding the expected impact of these concepts on “quality
of life.” Similarly, the elaboration of the overall objective should clarify the meaning of “socio-economic development,” “competitiveness,” and “the transformation of the Croatian
economy,” given that these concepts are very broad and can be interpreted in a variety
of ways. The specific meaning of the vision and objectives would be clearer if they were
associated with indicators and baseline and target values. This would allow policymakers and stakeholders to measure the achievement of these concepts and evaluate the
success of the S3.13 Box 2.1 shows how the vision and strategic objectives were defined
and articulated in the Czech S3.

Box 2.1 Vision and strategic objectives of the
Czech Research and Innovation Strategy for Smart
Specialisation (RIS3)
The Czech RIS3 provides a clearer and closer link between each level of objectives and
indicators designed to assess the achievement of the corresponding level. The stated
vision in the Czech RIS3 is as follows: “Czech Republic – enterprising, creative and attractive to talent and money.” Each concept in the vision is explained and associated with
indicators that seek to verify the fulfillment of each part of the vision, together with baseline levels of each of these indicators. For example the term “enterprising” is explained as
relating to people that “put their ideas to the test in a competitive market” and “companies
they manage want to be successful not only at home but also in the European or global
market.” The achievement of this part of the vision is measured through three indicators:
(1) Number of newly established companies per 1,000 inhabitants, (2) Share of people up
to 35 years of age doing business, and (3) New companies as % of all active economic
entities. Similarly, the Czech RIS3 defines indicators for strategic and specific objectives.

Source: Staff elaboration based on the National Research and Innovation Strategy for Smart Specialization of the Czech
Republic (2016).

Specific strategic objectives partially overlap and would also benefit from additional
elaboration of their meaning. For example, Strategic Objective 2 is formulated as “Overcoming the fragmentation of innovation value chain and the gap between research and
business sector”. Measuring the achievement of this objective requires a clear explanation

13 For a detailed discussion on S3 indicators see section 2.4.
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of what it means to “overcome” the fragmentation, a specification of what part of the value
chain is fragmented, and indicators that can show that this goal is achieved. Another example is the term “societal challenges” used in Strategic Objective 5; “societal challenges”
is a very broad concept and is not well explained in S3. In some cases, there is an overlap
between different strategic objectives. For example, both Strategic Objective 1 and Strategic Objective 2 refer to the connection between the research sector and businesses.
The logical connections between objectives at different levels are not fully explained.
Achieving higher-level objectives requires making assumptions about how and to what
extent lower-level objectives contribute to those higher-level objectives. While the description of each specific objective explains its purpose, justification for selection, and associated delivery instruments, there is no explanation of the connection with the higher-level
overall strategic objective. The S3 does not document the assumptions that must be true
for each specific objective to contribute to the level above. Because the objectives are
formulated vaguely and open to interpretation, the logical connections between different
levels are not self-evident (Box 2.2). Further, there are factors and conditions beyond the
scope of the S3 policy that may influence its effectiveness and that should be recognized
by the S3. These include different aspects of business environment, competition policy,
and similar (see World Bank 2019 for further details).

Box 2.2 Elaboration of assumptions and connections
between objectives at different levels: example from
Strategic Objective 4
The assumptions underlying Specific Objective 4—Upgrading in global value chain and
promoting internationalization of Croatian economy—are not fully elaborated. The stated purpose of Specific Objective 4 is to “focus on investment in knowledge-based capital
so as to upgrade to higher-value segments of global value chains and improve Croatia’s
position in the global value chain in purpose to increase domestic value added content in
export and promoting internationalization of Croatian economy.” The formulation of the
purpose of the objective already contains an assumption: that focusing investment in
knowledge-based “capital” will improve Croatia’s position in global value chains. However,
the strategy does not present evidence that the lack of knowledge-based capital is the
main constraint on the integration of Croatian firms into higher-value global value chains.
There may be other factors at play.
Further, the elaboration of the specific objective does not specify the mechanism or
pathway of change that would contribute to the overall strategic objective. The justification for the specific objectives provides generic links between integration into global
value chains and growth and development. However, it does not explain how, under what
conditions, or to what extent integration into higher-value segments of global value chains
would be able to increase competitiveness and socio-economic development.

Analysis of the Croatia Smart Specialization Strategy: Logical Framework, Instruments, and Indicator Results

38

Finally, because the overall strategic objective and its key concepts are not elaborated or
specified, it is difficult to assess the contribution of the specific objective to the overall
objective. For example, the strategy does not specify the meaning of “competitiveness”
or “socio-economic development,” making it difficult to assess the contribution of the
specific objective to these aspirations.
The Czech RIS3 can serve as an example of how some of these assumptions could be
integrated. In the presentation of the proposed key areas of intervention and strategic
objectives, the Czech RIS3 lists a set of conditions and barriers for implementing interventions. For example, for the area of intervention “Higher innovation performance of companies,” the Czech RIS3 clearly elaborates the following factors: increasing the stability of
the tax and regulatory environment, reducing the administrative burden in the business
environment, and combating high levels of perceived corruption.

Source: Staff elaboration based on Croatia Smart Specialization Strategy 2016–2020 and National Research and Innovation
Strategy for Smart Specialization of the Czech Republic (2016).

The underlying justification for the content of the S3 objectives is unclear and, to some
extent, they are disconnected from the analysis provided in the document. The vision and
overall objectives in a smart specialization strategy are usually justified by nationwide or multisector challenges, market or system failures, and gaps. A diagnostic is typically presented
to provide evidence of market or system failures, and the vision and objectives are proposed
to address them. While the Croatian S3 presents a diagnostic, the identified challenges and
weaknesses are only loosely connected to the vision and goals, and they do not appear to be
linked to the specific challenges of the sectors that are supposed to transform the economy. For instance, the analysis chapter in the S3 document identifies challenges that include
low relevance of high-tech and modern sectors, low diffusion and adoption of key enabling
technologies, poor integration into value chains, weaknesses in the innovation system, low
spending for R&D, bias in STI financing towards commercialization and on (few) high-tech
firms, insufficient linkages between research and industry, low number of R&D personnel,
concentration of tax incentive benefits by sector and firm size, the lack of early stage financing, barriers to science-industry collaboration, and pervasive weaknesses in the governance
framework. The conclusions of the analysis recognize the objectives of achieving sustainable
income and employment growth, strengthening international competitiveness, producing and
exporting innovation-based products, moving towards higher value-added activities, and so
on. However, these challenges—and other aspirations referenced throughout the diagnostic—were not entirely translated into the overall objective or the specific objectives in the S3.
The S3 vision and objectives show little differentiation from other innovation policies
or strategies of Croatia. The objectives of the S3 are strikingly similar to the Strategy for
Fostering Innovation 2014–2020 (SFI, Table 2.3). For example, one of the specific objectives
of the S3 is to upgrade the position of Croatian companies in global value chains (GVCs).
In the SFI, this is part of the strategic vision. This could be explained by the fact that the
SFI was adopted earlier, and to some extent ‘sets the stage’ for the S3. In this sense, the
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fact that GVC upgrading was a higher-level objective in the SFI, and then translated into
one of the S3 specific objectives would be logical and reflect coherence between the two
strategies. However, a vertical policy like S3 should reflect a stronger sectoral component
than a regular horizontal innovation policy framework. Box 2.3 describes the connection
of S3 with other national strategies.

Strategy for Fostering Innovation
2014–2020

Smart Specialization Strategy
2016–2020

Vision

By 2020, Croatia will be internationally recognized for scientific-research excellence and
positioned as a valuable partner in the global
innovation value chain, based on an innovation
system that permanently increases the competitiveness of the economy and responds to
social challenges, and which is based on the
creation and effective application of knowledge,
creativity and innovation.

Croatia will be recognized as knowledge-based economy embracing creativity
and innovation at all levels of society for improved quality of life of all its citizens.

Overall objective

Increasing the level of competitiveness and
social wellbeing of the Croatian economy, as a
result of investments in knowledge, creativity
and innovation.

Focusing knowledge and innovation capacities into areas of greatest potential for Croatia
to drive competitiveness and socio-economic
development and transform Croatian economy through effective RDI activities

Specific objectives

Table 2.3 Comparison of the S3 objectives with objectives of the SFI

•

•

•

•

•

SO1. Increasing innovation performance of
the Republic of Croatia
SO2. Increasing the share of business sector
investments in total investments in research
and development
SO3. Increasing the number of basic and
applied research intended to strengthen the
competitiveness of the economy
SO4. Strengthening human capacity for
research, technological development and
innovation

•

•

•

•
•

SO1. Increased capacities of RDI sector to
perform excellent research and to serve
the needs of the economy
SO2. Overcoming the fragmentation of innovation value chain and the gap between
research and business sector
SO3. Modernizing and diversifying Croatian economy through increasing private
investments into RDI
SO4. Upgrading in global value chain and
promoting internationalization of Croatian
enterprises
SO5. Working in partnerships to address
societal challenges
SO6. Development of smart skills - upgrading the qualifications of existing and
new work force for smart specialization

Source: Croatia Smart Specialization Strategy 2016–2020, Strategy for Fostering Innovation 2014–2020.
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Box 2.3 Connection of S3 with other strategies
Smart specialization strategies have been put in place in various European countries
after the adoption of several other transversal and sectoral strategies. For that reason,
the S3 should, at minimum, acknowledge the existence of other relevant strategies and
explain how they have been taken into account and how the S3 is aligned with and consistent with earlier strategies.
The Croatian S3 references numerous existing strategies but does not clearly identify
connections and complementarities with those strategies. The S3 refers to five strategies that contribute to the achievement of national RDI targets. These are the Strategy for
Education, Science and Technology, the Strategy for Fostering Innovation, the Industrial
Strategy, the Croatian Research and Innovation Infrastructures Roadmap, and the Strategy
for Cluster Development. The strategies and their main objectives are briefly described,
but the connections and complementarities with the S3 are not explicitly drawn out.
Similarly, additional strategies14 are mentioned within sectoral analyses, but there is no
explanation of how each sectoral strategy incorporates or builds upon existing strategies.
In contrast, the Czech S3 does a better job at connecting the overall S3 and each sectoral definition to previous existing strategies. From the beginning of the document,
each previous strategy is clearly mentioned, and some connection is proposed in the
document. This is done at the “macro” level and at the sectoral level. In the Croatia S3,
one can only observe such connections at the sectoral level and without an explanation
of how the prior strategies are used.

Source: Staff elaboration based on Croatia Smart Specialization Strategy 2016–2020.

Additional types of objectives were introduced during the implementation of the S3. Three
new kinds of objectives were introduced during implementation: main objectives, dimensions,
and sub-objectives. Three main objectives were introduced—research in the public sector,

14 The National Health Care Strategy 2012–2020, the National Strategy for Education, Science and
Technology and the Croatian Innovation 2014–2020, the Croatian Strategy for Energy Development
2020, the National Program for Energy efficiency 2008–2016, the Strategic Plan of the Ministry of
Environment and Nature Protection 2015–2017, the Innovation Strategy of Croatia 2014–2020,
the Croatian Research and Innovation Infrastructures Roadmap, the Croatian Strategy for Water
Resources Management, the Strategy for Transport Development 2014–2030, the Long-Term Plan
for the Development of the Croatian Armed Forces, the National Mine Action Strategy 2009–2019,
the National Security Strategy, the National Strategy for Cyber Security, the Plan of the Ministry of
Agriculture, Fisheries and Rural Regions 2012–2014, the National Industrial Strategy 2014–2020,
the e-Croatia 2020 Strategy, and the Strategy for Broadband Development in the Republic of Croatia
2016–2020.
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R&D and capabilities in the private sector, and the connection between the two. Each specific
objective could contribute to one or more main objectives (Figure 2.6). Specific Objective 5,
however, was not mapped to any of the new main objectives. Further, four dimensions were
introduced and associated with revised context indicators. Three of the dimensions match
the main objectives. The fourth refers to the performance of the national innovation system.
Finally, the action plan provided additional detail about the specific objectives, which was
an improvement compared to the official S3 document. Each of the specific objectives was
disaggregated into one or more specific sub-objectives.
Changes in the organization of objectives are not sufficiently justified. According to the
S3 Action Plan 2019–2020, the main objectives were introduced to contextualize and draw
conclusions regarding the achievement of strategic objectives and to simplify and present
the intervention logic more clearly. However, a more detailed and explicit justification of the
creation of the main objectives would be useful to better guide the organization of policy
around these main objectives. In other words, it would be helpful to explain how and why particular specific objectives were combined and to document the nature of and assumptions
behind the relations between them. Dimensions were introduced without clear justification.
Because they partially mirror the main objectives, they add unnecessary complexity to the
logical framework. The explanation provided for the fourth dimension, the one that is not
mirrored by a main objective, is related to the results of strategic projects, which affect the
performance of the national innovation system as a whole.15 However, it is not clear why this
additional dimension was not simply translated into a main objective, which would make the
concept of dimensions redundant.
The purpose of introducing specific sub-objectives is not fully clear, and some of them are
defined ambiguously. Sub-objectives are listed under the original specific objectives. However,
the rationale for their introduction is not clear. A complication is that the new sub-objectives
are linked to the existing specific objectives but not the new main objectives. Given that
one specific objective may be linked to more than one main objective, clear links between
sub-objectives and the main objectives cannot be established. It would be useful to explain
the rationale for each sub-objective and how and why the sub-objectives add up to every
specific objective. For instance, sub-objective 1.1 is very abstract and difficult to assess with
concrete instruments and indicators. Sub-objectives 1.5 and 2.1 can be interpreted as very
similar if not completely the same because they both refer to strengthening the linkages between the business sector and academia. Sub-objective 2.2, which refers to institutionalization
of the innovation system, does not seem to be directly connected to the specific objective
that it is included under. These are just some examples of ambiguity in the sub-objectives.
For all of them, however, it would be useful to have a rationale on their meaning and intended
purpose. Providing a rationale for the changes and a clear description of each sub-objective
would also allow for future improvements to build logically on previous ones, decreasing the
chance of making the same mistakes twice and thus improving potental upcoming revisions.

15 As noted in the S3 Implementation Report 2016–2019 (draft version), in this context the “strategic
projects” include: Science and Technology Foresight (PI01), Croatian Scientific and Educational
Cloud (HR-ZOO) (PI04), Center for Advanced Laser Techniques (CALT) (PI05), Establishment of
Innovation Network for Industry and Thematic innovation Councils (PI22), and Strategic Project
to Support the Cluster Competitiveness Initiatives (PI35).
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Figure 2.6 Overview of S3 vision and objectives, including the new elements added in 2019-2020

Croatia will be recognized as a knowledge-based economy embracing creativity and innovation at all levels of society for improved quality of live of all its citizens

Overall
Strategic
Objective

Focusing knowledge and innovation capacities into areas of greatest potential for Croatia to drive competitiveness and socio-economic development and transform Croatian economy through effective RDI activities

impact

S3
Vision

Main
objectives

Improving capacity, performance and skills for excellent and relevant research in the public sector

1.
Increased capacities of the
RDI sector to perform excellent
research and to serve the needs
of the economy

2.
Overcoming the fragmentation
of the innovation value chain and the
gap between research and the
business sector

Specific
subobjectives

1.1 Better understanding of
what research strengths currently
exist, which will inform what gaps
need to be filled

2.1 Strengthening links between the
scientific and business sector

3.
Modernizing and diversifying the
Croatian economy through increasing
private investements into RDI

4.
Upgrading in global value chains and
promoting internationalization
of Croatian enterprises

3.1 Support to business
investments in RDI (Strengthened
capacities for RDI of enterprises
(including SMEs); their productivity,
competitiveness and export activity
raised, and diversified production
and services offer)

4.1 Benchmark of industrial sectors
according to global perspective, for purpose
of better international positioning,
focused policy defining and targeted
investments in future

Improving the efficiency and skills of the business sector for research,
development and innovation

5.
Working in partnerships to
address societal challenges

6.
Development of smart skills upgrading the qualifications of existing
and new work force for
smart specialization

5.1 Support to social innovation

6.1 Improving tools for smart skills policies

outcome

Specific
objectives

Bridging the gap between the research and business sector

1.2 Avoidance of duplication or
underutilization of publicly funded
research infrastructure; Facilitated
access to enabling design,
prototyping and pilot production
infrastructure and expertise linked to
the usage of infrastructure

1.3 Increase R&D ability for
conducting top quality research
and cooperation on national and
international levels

2.2 Institutional set-up
for Innovation system

3.2 StrengthenedSMEs'
capacities to innovate
(implementation of new solutions
in the areas of technology, product,
process and organizational
innovations, including marketing
innovations, design and innovation
advisory, IPR and support services
as well as non-R&D based solutions
applied by SMEs)

1.4 Research conducted for
the needs of economy

1.5 Enhanced university-industry
collaboration through knowledge
transfer and application of research
results to the market

Source: Staff elaboration based on S3 Action Plan 2019-2020, S3 Monitoring Framework and S3 Implementation Report 2016-2019.

6.2 Development and upgrading of
smart skills within the education system
(at all levels - vocational training, higher
education and adult learning programs)
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2.3 Instruments
The level of instruments is divided into three tiers, which are not all clearly connected
to elements of the intervention logic. These are delivery areas, delivery instruments, and
“ways of implementation.” Thirteen delivery instruments are grouped into four delivery
areas, and each delivery instrument is further disaggregated into one or more “ways of
implementation.”16 While each delivery instrument is mapped to one of six specific objectives, delivery areas span multiple objectives. Similarly, “ways of implementation” are
not directly linked to any indicators, making it difficult to measure their contribution to
achievement of the objectives. Relations between types of policy elements are shown in
Figure 2.7. The elements from the first column are paired with elements listed in the top
cells of the other columns. When the S3 document provides a clear description, overview,
or statement regarding how two types of elements are linked, the connection is labeled
as direct. When a connection between two types of elements can be identified through
their connections with a third one, it is considered indirect. Cases where a straightforward
relation cannot be determined at all are marked with “no connection.” The lack of connection between delivery areas and specific objectives raises questions about the purpose of
defining delivery areas in the first place. Similarly, the inability to directly link the “ways of
implementation” with indicators makes it difficult to quantify their expected contribution.
Indirect connections between elements of the intervention logic add to the complexity
of the system and impede monitoring and evaluation of policy achievements. There are
two indirect connections in the intervention logic. One is the link between “ways of implementation” and the specific objectives, which can be inferred from the delivery instruments
that the “ways of implementation” are part of and the objectives the delivery instruments
support. The other is the expected target achievement in a particular delivery area, which
can be determined by aggregating the contributions of individual delivery instruments.
The implementation framework differentiates between “main” and “other” S3 instruments. “Main” instruments require alignment with S3 STPAs as an eligibility condition in the
project selection (grant award) procedure. In other words, in order to qualify for receiving
funding through “main” instruments, the project needs to fit into one of the STPAs defined
in the S3. (See also section 2.1.) “Other” S3 instruments appear to be connected to the S3
by alignment with its strategic objectives only. This is, however, not clearly explained. Of
42 instruments in total, 19 of them are “main” S3 instruments.

16 Adding yet an additional layer of complexity, the Action Plan 2016–2018 in Annex 4 of the S3,
defines “activities” that are neither “delivery instruments” nor “ways of implementation.” They are
actions that appear to be more even more specific than the “ways of implementation.” Unfortunately,
this action plan is referred to several times in the text but not explained and only shown in the S3
Annex. The Annex also defines two very important variables: timeline/deadline and responsible
institutions.
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Figure 2.7 Types of connections between S3 policy elements

Specific
objective

Delivery area

Delivery instrument

Way of implementation

Indicators

No
connection

Delivery
area

Direct

Direct

Indirect

Direct

Direct

Direct

Indirect

Direct

Delivery
instrument

Way of
implementation

No
connection

Source: Staff elaboration.

It is unclear whether the defined instruments appropriately respond to the needs and
objectives of TPAs. No thematic platforms were in place when the S3 was enacted, making
the policy design blind to sectoral strategies and priorities. This means that there may be
a disconnect between S3 delivery instruments, the EDP, and TPA priorities. The Czech S3
overcame this challenge by recognizing that the initial list of instruments was indicative
and leaving the opportunity to introduce changes based on the EDP (Box 2.4). Further,
the allocation of resources to each instrument in the Croatian S3 is defined at the overall
level and lacks a connection with the TPA priorities.
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Box 2.4 Sectoral logic in the Czech S3
The Czech S3 recognizes that the instruments proposed in the strategy are not final and
will be influenced by the results of the EDP. The Czech S3 states that “model projects or
activities are…not a final or exhaustive list…many of them need to be verified in partnerships
(e.g., in innovation platforms). Given the long-term process of co-operation and partnership…from the quadruple helix…it is not possible—with sufficient certainty—to describe
and plan each activity and model projects for the entire period of RIS3 implementation.”
The strategy explicitly states that proposing a definite structure of instruments would
defeat the purpose of the EDP process.

Source: National Research and Innovation Strategy for Smart Specialization of the Czech Republic (2016).

The budget for S3 instruments is unevenly distributed across different specific objectives, which may jeopardize the achievement of some of them. According to the S3 Action
Plan 2019–2020, the total S3 budget for instruments amounts to around HRK 7.14 billion.
Figure 2.8 shows the financial allocation of instruments assigned to a specific objective.17
Policy instruments contributing to Specific Objective 1 have the highest budget (HRK 3.2
billion), followed by instruments contributing to Specific Objective 3 (HRK 2.85 billion).
These two specific objectives together comprise close to 85 percent of the budget, while
other specific objectives are supported by instruments with much lower budgets. Such a
strong bias in allocation towards some objectives may influence the probability of achieving results across objectives. Specific objectives 4, 5 and 6 have negligible budgets and
the latter two are not covered by any “main” instrument at all. Considering that only the
“main” S3 instruments are directly connected with TPAs, this casts doubt on whether the
TPAs will actually benefit from them and to what extent.

17 Number and names of policy instruments attributed to each specific objective are listed in Figure 2.2.
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Figure 2.8 Distribution of S3 instruments across specific strategic objectives (in million HRK)
3,500
3,000

HRK million

2,500
2,000
1,500
1,000
500
0
S01

S02

S03

S04
All S3 instruments

S05

S06
Main S3 instruments

Source: Staff elaboration based on S3 Action Plan 2019-2020

Delivery areas
Delivery areas are not well-justified and complicate the S3 logic. The justification for introducing delivery areas was that some instruments might contribute to multiple specific
objectives. However, in the S3 monitoring framework and action plan, each instrument is
associated with a single specific objective. This one-to-one relationship between instruments and specific objectives contradicts the justification for delivery areas. Further, delivery areas were supposed to group instruments according to their role in the innovation
value chain. However, the delivery areas do not actually appear to follow such a structure.
For instance, the area of smart skills development should be relevant for the whole innovation value chain. In practice, delivery areas introduce a parallel system, comparable to
S3 specific objectives, that does not appear to add much analytical value.
There is no clear and direct correspondence between delivery areas and specific objectives. Figure 2.9 shows the mapping of delivery instruments to specific objectives, as
presented in the S3. Instruments are shown in boxes under the specific objectives that
they are expected to contribute to, and their color refers to the delivery area they are
classified in. The figure illustrates the disconnect between delivery areas and specific
objectives, which makes analysis, monitoring and evaluation more difficult to execute.
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Special Objectives

Figure 2.9 Delivery areas versus specific objectives

Increased
capacities of the
RDI sector to
perform excellent
research and to
serve the needs
of the economy

Delivery Instruments

Increase capacity
of the scientificresearch sector
for conducting
top quality
research and
cooperation on
national and
international
levels

Strengthening
research
excellence by
supporting
national Centers
of Research
Excellence
and enabling
synergies with
European
Research Council
(ERC) grants

Support to
research
organizations
conducting
research and
development
projects directed
towards the
needs of the
economy

Overcoming the
fragmentation
of the inno
vation value
chain and the
gap between
research and
the business
sector

Strategic
Project for
Support to
Establishment
of the
Innovation
Network for
Industry and
Thematic
Innovation
Platforms

Modernizing
and diversifying
the Croatian
economy
through
increasing
private
investments
into RDI

Upgrading in
global value
chains and
promoting
internationali
zation of
Croatian
enterprises

Working in
partnerships
to address
societal
challenges

Development
of smart skills
- upgrading the
qualifications
of existing
and new work
force for smart
specialization

Support to
business
investments
in RDI

Strategic
Project for
Support to
Competitiveness
Clusters
initiatives

Support
to social
innovation

Establishing
infrastructure
for smart skills
policies

Additional
instruments
put in place
for assessing
medium term
skill needs

Support to
strengthening
SMEs’
capacities to
innovate

Support to the
development
of Centers of
Competence

Implementing
the Croatian
Qualification
Framework
mechanism
for delivering
timely and
standardized
training
programs based
on future and
medium-term
skill needs

Strengthening
links between
the scientific
and business
sectors by
supporting
Technology
Transfer Offices
and ScienceTechnology
Parks

Delivery Areas

Strategic Project
˝Science and
Technology
Foresight˝

Establishment of a more efficient national innovation system

Development of RDI infrastructure and activities

Upgrading in global value chains and promoting internationalization of the Croatian economy

Source: Staff elaboration.

Development of smart skills
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Delivery instruments
The concept of delivery instruments is not clear and consistent. The S3 refers to 14 delivery instruments, which represent a mix of public interventions and shorter-run objectives
(Table 2.4). For example, the delivery instrument labeled “Increasing capacity of the scientific-research sector for conducting top-quality research and cooperation on national
and international level” is not actually an instrument, a program or a specific project, but
rather an objective related to research and cooperation.18
In some cases, a delivery instrument may have a different description of what it comprises, while other instruments have overlapping descriptions. One example of this is the
instrument “Additional instruments put in place for assessing medium term skill needs.”
The S3 describes two elements within the instrument: (i) the annual employers’ survey on
competences and (ii) the development of skill profiles for sectors defined in the Croatian
Qualification Framework. Although it is not clearly stated in the description, it could be
assumed that a significant share of activities within the instrument would be implemented by the Ministry of Labor, Pension System, Family and Social Policy (MLPS) and other
public authorities, as direct beneficiaries. However, according to Annex 5 (which lays out
the budget for each instrument), the instrument includes a single open call grant scheme
program of the MLPS and does not refer to any other activities or programs.19 At the same
time, the instrument “Implementing the Croatian Qualification Framework mechanism for
delivering timely and standardized training programs based on future and medium-term
skill needs” also mentions skills needs assessment and development of standards but does
not clearly state which activities are envisaged and what their relation to the previous
instrument is. Annex 5 envisages a single direct award procedure under the authority of
the MLPS to implement it. Using such a loosely defined concept of delivery instruments,
together with inconsistency their description throughout the document, reduces the
clarity and coherence of the policy.

18 Moreover, this instrument is not consistently labeled throughout the document, and also shows
up under the name “Building new and improving the existing RDI infrastructure”.
19 In Annex 5 of the S3, this instrument appears under the name “Medium term tools for skill assessment
at the level of competences.”
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Table 2.4 Classification of delivery instruments by area and type
Delivery area

Delivery instrument

Type

Establishment of a
more efficient national
innovation system

Strategic Project for Support to Establishment of
the Innovation Network for the Industry and Thematic Innovation Platforms

Instrument
(institutional)

Strategic Project ‘Science and Technology
Foresight’

Instrument
(institutional)

Strengthening links between the scientific and
business sectors by supporting Technology Transfer Offices and Science-Technology Parks

Objective

Increasing the capacity of the scientific-research
sector to conduct top-quality research and cooperation on national and international level

Objective

Support to the development of Centers of
Competence

Instrument

Support to business investments in RDI

Objective

Support to strengthening SMEs’ capacities to
innovate

Objective

Support to social innovation

Objective

Support to research organizations conducting
research and development projects directed towards the needs of the economy

Objective

Strengthening research excellence by supporting
national Centers of Research Excellence and enabling synergies with European Research Council
(ERC) grants

Both objective and
instrument

Upgrading in
global value chains
and promoting
internationalization of
the Croatian economy

Strategic Project for Support to Competitiveness
Clusters Initiatives

Instrument
(institutional)

Development of
smart skills

Establishing infrastructure for smart skills policies

Instrument
(institutional, broad)

Additional instruments put in place for assessing
medium-term skill needs

Instrument
(scope unclear)

Implementing the Croatian Qualification Framework mechanism for delivering timely and standardized training programs based on future and
medium-term skill needs

Instrument
(institutional, scope
unclear)

Development of RDI
infrastructure and
activities

Source: Staff elaboration based on Croatia Smart Specialization Strategy 2016–2020.
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Some instruments that are not included in the S3 could contribute to S3 objectives. Annex IV presents an overview of all S3 and non-S3 RDI support instruments, mapped against
instrument-level outcomes and S3 objectives. The mapping shows that some non-S3
instruments contribute toward achieving the objectives stated in the S3. For example,
with the exception of a single program, only non-S3 instruments address the outcome
“Enhanced collaboration in the scientific community (with foreign partners)” to achieve
Specific Objective 1. A notable number of non-S3 instruments, such as the ones focusing
on internationalization, certification, and product labeling, could potentially contribute
to Specific Objective 4, but they are not acknowledged as such in the S3.
Instruments devoted to strengthening institutional capabilities would benefit from
clearer delineation from instruments that support the private sector or academia. In
Table 2.2, such instruments are labeled “institutional” and refer mainly to so-called Strategic Projects, for which the beneficiaries are institutions involved in the S3 governance
structure. In their current form, institutional instruments are not differentiated from the
more conventional “transfer mechanisms” and target the same specific objectives and
delivery areas. Three institutional instruments were meant to facilitate the EDP process:
(i) the Strategic Project “Science and Technology Foresight” (Foresight project), (ii) the
Strategic Project for Support to Establishment of the Innovation Network for the Industry and Thematic Innovation Platforms (INI), and (iii) the Strategic Project for Support to
Competitiveness Clusters Initiatives (CCI). While these are very relevant and probably
very needed initiatives, they should be in a different category from direct transfers, incentives, and capacity building directed to beneficiaries in the private sector, academia, or
civil society. This is because their contribution to the achievement of specific objectives
is less clear and more indirect compared to targeted support to the private and research
sectors. For example, they could be part of a separate specific objective dedicated to
building institutional capacities. This would also more appropriately reflect the specific
pathway of change that these instruments follow.
In practice, institutional instruments did not produce all the planned deliverables, or
the deliverables produced were utilized to a limited extent only. The INI project faced
serious delays and produced a limited share of the expected outputs. The key activities of
the project, that is, support to development of the TPA RDI strategies and project pipelines,
have not yet been initiated. The Foresight project has not delivered the expected results
either. Both projects are expected to end in 2021. The CCI project did deliver STPA-level
analyses that could have been used in S3 policy and EDP continuation (Box 2.5). Such use
in practice, however, appears to be limited to two grant programs (IRI and Integrator), as
described in section 2.1.

Analysis of the Croatia Smart Specialization Strategy: Logical Framework, Instruments, and Indicator Results

52

Box 2.5 Outputs of the CCI project
The CCI project implemented by the MEEC aims to apply the cluster initiative approach
to S3 STPAs. The CCI project comprises two elements. The first element involves creation
of a strategic framework for cluster initiatives and supporting capacity-building and smart
skills development. The objective of creating such framework is to identify opportunities
to improve the position of the Croatian economy in GVCs and to identify gaps in value
chains and new export markets and niches for Croatian enterprises for the S3 STPAs. The
second element follows up with activities, such as pilot projects, for implementation of
action plans and measures developed through the first element.
The CCI project produced STPA-based analyses and outputs that could be used for
EDP continuation. The first element of the project was implemented through technical
assistance by the World Bank. For each STPA of the S3, the project delivered the following
written reports:
○○ Report on “Assessment of GVC Positioning of the STPA” elaborates the definition
and scope of each STPA. The reports include data on underlying industries and their
performance, size and evolution of the domestic production and exports attributed
to the STPA, growth and opportunities, profitability, innovativeness, RDI topics listed
in the S3, and cluster agents connected with the STPA, including key firms, regulatory
and monitoring bodies, and so on.
○○ Report on “Strategic Segmentation” includes industry analysis, strategy diagnostic
and potential roadmap with suggested short- and long-term strategic plan.
○○ Report on investment plan, action plan to improve the position of Croatian firms in
GVCs, FDI Strategy, Export Strategy, Territorial and Product Branding. The report
covers the following elements:
○○ “Investment Plan Proposal,” containing partnerships for joint investments to improve
the position in GVCs for each STPA
○○ “Action Plan to strengthen the position of Croatia in selected GVCs,” containing
short-term measures that could be implemented within two years as well as measures for mid-term and long-term periods
○○ “FDI Strategy,” covering (i) identification of niches and markets to attract FDI; (ii)
an Action Plan to attract investment in high technology sectors and emerging industries; and (iii) an Action Plan for FDI promotional activities with marketing plan
and branding strategy
○○ “Export Strategy,” covering (i) a list of products, services and markets for prioritization; and (ii) an Action Plan for the promotion of exports
○○ “Territorial and Product Branding Strategy,” covering (i) a list of Croatian brands
and territorial and product brands in GVCs; and (ii) an Action Plan for territorial
and product branding.

Source: Staff elaboration.
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Ways of implementation
“Ways of implementation” are more specific interventions below the level of delivery
instruments, but they are not defined consistently. Each delivery instrument consists of
one or more “ways of implementation.” For example, the delivery instrument “Support to
research organizations conducting R&D projects directed towards the needs of economy”
consists of two “ways of implementation”: (i) the grant scheme “Strengthening capacities
for research, development and innovation - R&D collaboration projects” and (ii) the grant
scheme “Science and Innovation Investment Fund.” In practice, “ways of implementation”
can be considered instruments of the S3. Each of them is associated with a responsible
institution, budget and funding sources, and a corresponding implementation timeframe.
However, they are only found in Annex 5 of the official S3 document. Also, Annex 5 presents
additional “ways of implementation” that are not linked to any particular delivery instrument, which are envisaged to contribute to S3 objectives to a certain extent only. These
are, for example, the grant scheme for basic research funded from the national budget
implemented by the Croatian Science Foundation, or grant schemes implemented by the
Ministry of Agriculture to support innovation in rural development, maritime, and fisheries.
“Ways of implementation” are not well-connected to other elements of the intervention
logic. They are linked to delivery instruments and delivery areas, but the connection to
S3 objectives and indicators is not directly shown or elaborated anywhere in the S3. To
some extent, it is possible to make indirect connections between “ways of implementation”
and strategic objectives and indicators by observing indicators associated with delivery
instruments (according to S3 Chapter 8) and matching the indicators to the “ways of implementation” included in a delivery instrument. This is possible when a delivery instrument consists of a single “way of implementation” or a small number of very distinct ones.
However, for delivery instruments consisting of several “ways of implementation,” the
connections are less clear. In any case, where a delivery instrument includes more than
one “way of implementation,” it is not possible to derive the expected contribution of the
“ways of implementation” to the indicator defined at the level of the delivery instrument.

Approach to instruments during implementation
During implementation, the policy mix was expanded with additional instruments,
without providing a clear rationale for their inclusion. This change is evident from the
revised overview of all S3 instruments in the S3 Action Plan 2019–2020. In some cases,
it is reasonable to assume that the exact structure of the delivery mechanisms was not
entirely known at the time of S3 adoption. Some programs were designed later on and
thus added to the Action Plan. Some of the other instruments that are now included in the
policy mix were originally classified in Annex 5 of S3 as “additional funding sources.” Such
instruments were not exclusively targeting the S3 TPAs but were expected to contribute
to S3 objectives to a limited degree. (See Appendix II.) However, some of the newly added
instruments were already in place at the time of S3 adoption and were only introduced as
part of the Action Plan. For instance, the Action Plan includes the international programs
EUREKA and EUROSTARS, which were already in place in the time of S3 adoption but were
not initially referenced in the S3 as delivery instruments.
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The approach during implementation has been to streamline instruments and clarify
their connections to specific objectives. In the S3 Action Plan 2019–2020 the delivery
instruments and “ways of implementation” were subsumed and transformed into a single,
more coherent, category of “policy instruments.” These revised instruments are listed
with references to actual programs and projects and their funding sources, indicative allocations, responsible institutions, and deadlines for launching calls for proposals.20 This
enabled a more straightforward link between instruments and indicators. The revised
S3 policy mix now includes a revamped list of 42 instruments that are directly linked to
strategic sub-objectives, objectives and indicators.21
Some inconsistency remaining in the definition of instruments is especially evident in
programs with multiple editions. For instance, the IRI program has had two editions so
far, and each edition is considered to be a separate instrument. At the same time, other
multi-edition programs, such as the Research Projects and Installation Research Projects
programs of the Croatian Science Foundation, are listed as one instrument each. The latter
two programs are also multi-annual programs that each have a single deadline stated in
the Action Plan for launching the call for proposals. It is thus unclear whether only a single
edition of these programs is considered to be an S3 policy instrument, and why. This is not
the case for several other multi-annual programs, for instance EUROSTARS and EUREKA,
for which the whole period of 2016–2020 is indicated as the timeframe.

2.4 Indicators
Logical connections
The vast majority of S3 indicators are defined horizontally, with very few TPA-specific indicators. The S3 defines four categories of indicators: output, outcome, context, and TPA-level
context indicators. Box 2.6 defines each category. The S3 initially defined 36 output indicators,
20 outcome indicators, 15 context indicators, and 11 TPA-level context indicators.22 Each delivery instrument is associated with at least one output and one outcome indicator, but not
necessarily with a context indicator. Output and outcome indicators are defined horizontally,
that is, at the overall S3 level without differentiation across TPAs. TPA-level context indicators
are the only TPA-specific indicators and represent high-level outcomes relevant for each TPA.
Because they are not related to any particular intervention, it is not clear why these indicators were selected or how they might be achieved. For example, two context indicators are
used for TPA Health and Quality of Life: life expectancy at birth and the country ranking in
the Euro Health Consumer Index. However, it is unclear why these specific indicators were
chosen and to what extent the S3 interventions can lead to these high-level macro impacts.

20 A detailed overview of the original delivery instruments, “ways of implementation,” revised policy
instruments, and the assumed linkages between them is available in Appendix II.
21 Furthermore, the 15 “additional funding sources” from the S3 document were transformed into 7
“additional instruments.” For simplicity, these are not shown in Figure 2.2.
22 A detailed list of original and revised S3 indicators and their current status is available in Appendix III.
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Box 2.6 Indicator definitions according to S3
OUTPUT INDICATORS
Output indicators represent the “physical” product of spending resources through policy
interventions.
Example: Number of enterprises supported to introduce new-to-the-market products.
RESULT/OUTCOME INDICATORS
Result/outcome indicators cover specific dimensions of well-being and progress that are
intended to be influenced (positively or negatively) by the policy actions.
Example: Sales of new-to-the-market and new-to-the-firm innovations (as percentage of
turnover).
CONTEXT INDICATORS
Context indicators provide simple and reliable information describing a variable relative
to the context. It gives information about a situation and its evolution in a country/region,
or an area relevant to the assistance policy.
Example: Increased sales of new-to-the-market and new-to-the-firm innovations.
TPA-LEVEL CONTEXT INDICATORS
Example: Increase of life expectancy at birth (years). (TPA1 Health and Quality of Life)

Source: Croatia Smart Specialization Strategy 2016–2020.

No intermediate targets or milestones are set in the S3 document. Process and shorter-run indicators could be associated with the activities of the instruments underlying the
policy or to early work that stems from S3. In that case, output indicators would reflect
aggregate results of instruments. Having this data would allow assessing problems early
on and taking corrective actions if needed. These early indicators are not present in the
S3 monitoring framework.
Tracking indicator achievement on the TPA level is declared in the S3 but is implemented
only partially in practice. According to the S3, output indicators (except for institutional
instruments) should be tracked at the TPA level as disaggregate measures. The same
principle was upheld in the revised S3 monitoring framework. However, a review of the
S3 implementation reports revealed that data is collected at TPA level only for a subset
of indicators and implemented programs. The number of programs that track progress
at the STPA level is even lower. Tracking progress on TPA level manifests some specific
challenges at the operational level (see Appendix III for details). Further, there is no evidence of aggregation or connection of TPA indicators with country-level ones. Outcome
and context indicators were not envisaged to be measured at the TPA level. Indicators are
a way to establish connections between sectoral objectives and policy objectives and to
understand the relevance and contribution of each TPA to the S3 mission and objectives.
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The logical connection between indicators, instruments, and specific objectives is not
always clear. Some outcome indicators are not clearly linked to a corresponding instrument.
For example, the indicator tracking the share of exports of medium and high technology
is associated with an instrument (Support to competitiveness cluster initiatives) whose
contribution to the indicator is indirect at best. Further, because indicators are defined
at the level of delivery instruments, and each delivery instrument is attributed to a single
specific objective, it is possible to make an indirect connection between indicators and
specific objectives. In practice, this means that each specific objective is associated with
more than one indicator, and some indicators are associated with multiple objectives.23
For example, several context indicators overlap between different specific objectives because they are linked to more than one delivery instrument (Table 2.5). Examples include
increase in GDP per capita (SO2, SO3, SO4), increase in R&D expenditures as share of the
GDP (SO1, SO2, SO3), and Summary Innovation Index (SO1, SO2, SO3). Since these are
high-level indicators that cannot be clearly attributed to a single specific objective or its
activities, they are probably more appropriate to measure higher-level objectives.
No indicators are assigned to the vision and overall objective, or at levels below delivery instruments. Both vision and overall objective statements are generic and defined by
using very broad concepts. Assigning indicators to them would lessen the ambiguity and
enable measuring the performance of the S3 at the highest level. Similarly, no indicators
are assigned to “ways of implementation,” which represent S3 delivery mechanisms at the
level of actual programs and projects. Considering the ambiguous definition of delivery
instruments, it would make more sense to have indicators associated with “ways of implementation,” given that they represent the actual programs and projects more concretely.24
The logical connections between output, outcome, and context indicators are incomplete
and are not clearly explained. The S3 presents a hierarchy between output, outcome, and
context indicators, which are grouped according to instrument and specific objective, but
the connection between them is not always clear. Each instrument is associated with at
least one output and outcome indicator, but there is no elaboration of the assumptions
regarding how each output contributes to the achievement of outcomes. For example,
the output indicator “Number of social innovation projects” under Specific Objective 5 is
linked to an outcome indicator related to patenting in the area of societal challenges, even
though social innovation projects are rarely patentable. Further, context indicators are
only associated with some instruments, and TPA-level context indicators are not linked
to any particular instrument.
Context indicators are inconsistent. The definition of context indicators itself (Box 2.5)
is vague and unclear. Some are very high level (for example, increased GDP per capita).
These could be related to overall objectives but would be difficult to attribute to specific
objectives or the S3 policy more broadly. Others seem to be smaller-scale outcome indicators directly associated with instruments. In some cases, they could even be considered
output indicators (for example, increased number of new companies in economic areas

23 This indicates a certain degree of overlap between specific objectives, as pointed out in section 2.2.
24 For more information on delivery instruments, “ways of implementation,” and the relation between
them, see section 2.3.
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included in a smart specialization). The exact level for some of them is not entirely clear,
given that definitions, scope, and measurement details are not specified.

Table 2.5 Original S3 context indicators, organized by Strategic Objective
Specific objective

Context indicators

SO1: Increased capacities
of RDI sector to perform
excellent research and
to serve the needs of the
economy

Increased R&D expenditure as % of GDP (GERD)

SO2: Overcoming the
fragmentation of innovation
value chain and the gap
between research and
business sector

Increased number of new companies in economic areas
included in a smart specialization

Increased Summary Innovation Index
Increased HRST as % of labor force

Increased employment in knowledge-intensive activities
Increased Medium/high-tech products contribution to trade
balance
Increased sales of new to market and new to firm innovations
Increased number of new/innovative companies in S3 priority
areas
Increased Gross Domestic Product (GDP) / capita (EUR PPS)
Increased R&D expenditure as % of GDP (GERD)
Increased Summary Innovation Index
Increased share of innovative companies in industry and
services
Increased number of new companies in economic areas
included in a smart specialization

SO3: Modernizing and
diversifying Croatian
economy through increasing
private investments into RDI

Increased Gross Domestic Product (GDP) / capita (EUR PPS)
Increased R&D expenditure as % of GDP (GERD)
Increased Summary Innovation Index
Increased share of innovative companies in industry and
services
Increased number of new companies in economic areas
included in a smart specialization
Increased employment rates in knowledge-intensive sectors

Analysis of the Croatia Smart Specialization Strategy: Logical Framework, Instruments, and Indicator Results

Specific objective

Context indicators

SO4: Upgrading in global
value chain and promoting
internationalization of
Croatian enterprises

Increased Gross Domestic Product (GDP) / capita (EUR PPS)

58

Increased value of FDI/capita (Euro)
Increased share of FDI in GDP
Increased share of foreign investment in R&D expenditure
Increased medium and high-tech products exports as % of
total product exports
Export growth

SO5: Working in partnerships
to address societal challenges

Improvement of the community welfare through solving
specific societal challenges

SO06: Development of
smart skills - upgrading the
qualifications of existing and
new work force for smart
specialization

Increased employment in knowledge-intensive activities

Source: Croatia Smart Specialization Strategy 2016–2020.

The revised monitoring framework adopted during implementation changed the structure and definition of indicators. The revised monitoring framework references an increased set of 52 output indicators and 33 outcome indicators (85 in total) assigned to
policy instruments in the revised policy mix. Nine output indicators from the original list
were omitted from the revised framework, 18 were unchanged, 10 were revised, and 20
new indicators were added. Similarly, 11 outcome indicators were removed, only 4 were
unchanged, 6 were revised, and 20 were added. Each indicator was associated with a
definition, which is an improvement compared to the original list of indicators. Context
indicators were linked to the newly-introduced concept of dimensions25 and revised to
refer to exclusively macro- or country-level data (Table 2.6). In most cases they reference
different global and EU reports on competitiveness and innovation. Conceptually, this is
an improvement compared to the original context indicators, and it is more straightforward in terms of measurement and data collection.
A new concept—core indicators—was introduced during implementation and associated
with the new main objectives. These are not new indicators but a set of existing output
and outcome indicators (16 in total) extracted from the revised monitoring framework
(Table 2.7). If the selected core indicators measured at the level of a main objective are
achieved through multiple instruments, the target values should be adjusted to reflect
this. However, no targets have been set in the S3 Action Plan 2019–2020.

25 See section 2.2 for more details.
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Table 2.6 Revised S3 context indicators, organized by S3 dimensions
Main objective

S3 dimension

Context indicators

Improving capacity,
performance, and
skills for excellent and
relevant research in the
public sector

Improving capacity
in the public
research sector

Application success rate in H2020
Share of scientific publications among the top
10% most cited publications worldwide as %
of total scientific publications of the country
Share of researchers in FTE in the public sector
as % of active population

Bridging the gap
between the research
and business sector

Bridging the gap
between the
research and
business sector

Innovative SMEs collaborating with others (%
of SMEs) (sub-indicator of Summary Innovation Index)

Improving the
efficiency and skills of
the business sector for
research, development,
and innovation

Increasing research,
development, and
innovation in the
business sector

Business Expenditures (BERD) as % of GDP
Share of FTE researchers in business enterprise
sector as % of active population
Starting a business (from World Bank “Doing
Business” report)
Firm investments (sub-indicator of Summary
Innovation Index)
Innovators (sub-indicator of Summary Innovation Index)

N/A

Performance of the
national innovation
system

Summary Innovation Index
European Innovation Scoreboard (EIS)
Global Innovation Index (GII)
Global Competitiveness Index (GCI)
Gross expenditures on R&D (GERD) as a % of
GDP (R&D intensity)
Human resources in science and technology
(HRST) as a share of the active population in
the age group 25–64

Source: S3 Implementation Report 2016–2019 (draft version).
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Table 2.7 Core indicators of the S3
S3 Core indicators
Main objective

Output

Outcome

Improving
capacity,
performance,
and skills
for excellent
and relevant
research in the
public sector

Number of RDI infrastructural
projects

Number of scientific publications published
in journals indexed in the Web of Science core
collection

Number of fellowships for training and career development of researchers on doctoral and postdoctoral level

Total contracted amount for RDI funding
from Centralized EU funds (attracted by
beneficiaries)
Number of collaborative contracted projects
(by beneficiaries) with foreign HEI and PRO
institutions
Number of young researchers who gained
PhD degrees

Bridging the
gap between
the research
and business
sector

Number of enterprises cooperating with research institutions/
organizations
Number of collaborative projects
supported

Rate of public infrastructure usage by
companies
Number of collaborative contracted projects
between companies and PROs/HEIs after the
end of supported projects
Total contracted amount for R&D funding
from private sector (attracted by PROs/HEIs
beneficiaries)

Improving
the efficiency
and skills of
the business
sector for
research,
development,
and innovation

Number of enterprises supported to introduce new to the firm
products
Private investment matching public support in innovation or R&D
projects

Sales of new to the firm innovation (as percentage of turnover)
Number of job positions in R&D created in
enterprises by RDI projects after the end of
funded project
Number of new innovative products/services/
processes/technologies

Source: S3 Action Plan 2019–2020. Note: HEI = higher education institution; PRO = public research organization.

Indicator definition, targets, and measurement
Target values for output, outcome, and TPA-level context indicators are not explained
in the original S3 framework, while context indicators are not associated with any
baseline or target values. Outcome indicators have baseline values from a particular year
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prior to S3 adoption, while the baseline values for output indicators are set to zero, since
they measure activities that are introduced by the instrument. Both indicator types have
target values, in most cases referring to 2023 as the deadline for achievement. However,
no targets are set at the TPA level for output indicators, making it impossible to assess
the success of implementation from the TPA perspective. No baseline or target values
were provided for context indicators. Where targets do exist, there are no details or justification as to how the target values were set or what the underlying assumptions were.
For example, for delivery instrument “Support to SMEs capacities to innovate” in Specific
Objective 3, the output indicator target is to support 36 firms to introduce new-to-themarket products and 83 firms to support new-to the-firm products. The outcome indicator
for this instrument is to increase the share of innovative SMEs at the national level from
33.1 to 35 percent, which appears to be difficult to achieve considering the scale of the
support. Clarifying the assumptions behind the value of targets would allow policymakers
to assess whether those assumptions hold over time and whether adjustments to the
targets set are needed. This process would be facilitated by setting periodic or intermediate targets, which could signal potential bottlenecks and allow policymakers to revisit
their target-setting assumptions.
An additional issue is that indicators are set at the level of delivery instruments and
not at the level of the underlying “ways of implementation” based on which the budget
is defined. Therefore, it is not possible to fully analyze the relation of budget and target
values because targets are not available on the level of programs and projects. Having this
information would be necessary to assess how the resources allocated to each program
were utilized to achieve the targets.
Originally, indicators did not have definitions, measurement details, or information on
how to verify their progress, but these were introduced during implementation. The
indicators in the original S3 are listed without definitions or specifications for their measurement. Hence, in some cases, it is unclear what exactly should be measured or how.
For example, under Specific Objective 4, the indicator related to cluster initiatives does
not define what is considered to be a cluster initiative or what is meant by initiatives being implemented. The revised monitoring framework sets data collection points and, in
some cases, specifies methods for collecting data and sources that may be used for verifying indicator values. Data on indicator progress is envisaged to be collected at project
completion (for output indicators) and one, three and five years after project completion
(for outcome indicators).
The revised monitoring framework also improved the link between indicators and instruments but omitted references to target values, which is a setback compared to the
original document. The revised concept of instruments is much clearer, and the indicators are now directly linked with programs and projects—and their budgets—which was
not the case in the original version.26 However, the revised monitoring framework does
not refer to any target values for the new indicators. This is a step backwards compared
to the original framework, which had target values for at least some of the indicators
(outputs and outcomes).

26 For more details on instruments, see section 2.3.
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03
Recommendations
The recommendations presented in this section result from the analysis of the logical
framework of the S3 policy. The analysis aims to assess the clarity of the policy objectives,
instruments, inputs, and monitoring framework and the logical connections between them.
The S3 is by its nature a complex vertical policy that aims to channel RDI investments towards
national sectoral priorities, with a high level of involvement of stakeholders. The resources
available for the implementation of the S3 are direct inputs that are used to deploy different
activities that are expected to produce certain effects or results. The analysis of the intervention logic examines whether the S3 has been set up coherently, so that all the elements in the
logical chain between inputs and effects are clearly defined and well-connected. Ultimately,
the purpose of this exercise is to provide inputs for the preparation of the next S3 (Box 3.1).

Box 3.1 Building momentum for the preparation
of the next S3
Croatia is in a much better position to prepare the next S3 than it was several years ago.
The institutions involved in S3 policy and implementation have built up valuable first-hand
experience in the design and implementation of the first S3. As described in sections 2.3
and 2.4, they have already used this experience to attempt to streamline the intervention
logic and to completely revamp the M&E framework. In the past two years, institutions
have also invested in developing a wealth of knowledge and independent analytical work,
which can provide a conceptual and practical basis for developing the future S3. These
are not limited to the assessments of the S3 intervention logic and governance, but also
include other analysis related to RDI policy more broadly, including a needs assessment,
an analysis of the RDI policy mix, a functional review of RDI support programs, theories
of change and results frameworks developed for RDI support programs, and an analysis
of outputs and outcomes of selected programs. These can be used both to set the strategic direction as well as to raise the implementation standard of the S3 going forward.
Government stakeholders have already demonstrated commitment to incorporating
the findings and recommendations originating from the recent analytical work. Recently
produced analysis has been used to formulate a set of reforms and investments as part of
the National Recovery and Resilience Plan. Stakeholders have also expressed willingness
to take this practice forward to the next ESIF programming period (2021–2027). Among
others, this includes developing a robust M&E framework that will be built based on the
theories of change developed for the current financing schemes, as well as on the findings
of this S3 intervention logic report.
Source: Staff elaboration.
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The recommendations are structured into three priority areas. Table 3.1 provides a summary of priority areas and recommendations. The first priority area is related to the development of the overall intervention logic and objectives, strengthening the links between
the overall intervention logic and the sectoral logic, improving the clarity of objectives,
and strengthening the links of the S3 with other strategies. The second priority area is
related to the policy mix and definition of instruments. The third priority area focuses on
improving the monitoring and evaluation system, including from a sectoral perspective.

Table 3.1 Summary of recommendations
Priority Area 1 Intervention logic and objectives
a

Develop an explicit intervention logic for the S3

b

Strengthen the link between overall intervention logic and TPA-level logic

c

Improve clarity of vision and objectives

d

Enhance the integration of S3 with other national strategies

Priority Area 2 Policy mix and instruments
a

Clearly define instruments

b

Separate institutional instruments from transfer mechanisms

c

Clearly justify and document changes to the policy mix

d

Strengthen the connection between instruments and TPA needs

Priority Area 3 Monitoring and evaluation
a

Build a coherent and consistent M&E system

b

Measure and track indicators at the TPA level

3.1 Intervention logic and objectives
The overall intervention logic of the S3 should be streamlined, clarified, and better connected to the sectoral logic and other relevant national strategies. Streamlining could
be accomplished by developing an explicit intervention logic, both for the horizontal and
the sectoral perspective. The vision and objectives should be formulated more clearly,
with an explanation of the assumptions underlying each step of the intervention logic.
Integration and complementarities with other national strategies should be further developed to take advantage of synergies and minimize redundancies.

Analysis of the Croatia Smart Specialization Strategy: Logical Framework, Instruments, and Indicator Results

66

Recommendation 1a | Develop an explicit intervention logic for the S3
why

The intervention logic of S3 is complex and implicit, as shown in section 2. This makes it
difficult to identify all its elements, the connections between them, and the assumptions
underlying those connections. Developing an explicit ToC for the policy would allow policymakers to identify any redundancies or gaps in the intervention logic.

How

An explicit ToC should be developed for the whole S3 policy. Figure 1.2 presents one possible starting point. In addition, the connections between the levels of the intervention logic
should be well-elaborated and justified.

Recommendation 1b | Strengthen the link between overall intervention logic and
TPA-level logic
Why

S3 policy objectives, instrument choice, and resource allocation should be informed by the
challenges and priorities identified for each priority sector. However, the sectoral dimension of the Croatian S3 is largely disconnected from overall policy objectives, instruments,
and indicators (section 2.1).

How

The link between the overall intervention logic of the S3 and intervention logic at the TPA
level should be strengthened by developing an explicit ToC for each TPA and drawing a
clear connection with the elements of the overall S3 logic. The approach for developing
TPA-level ToCs is presented in Figure 3.1. To start off, each TPA should be associated with
a clear definition of what it encompasses (including by using Standard international trade
classification or SITC sectors, export codes, and similar). The first stage in developing the
TPA-level intervention logic consists of sector diagnostics that should specify the sector’s
contribution to the S3 vision and identify key sectoral constraints, opportunities, and
strengths. The second stage—strategic planning—should establish a sectoral vision and
mission, develop a sectoral ToC (see example in Figure 3.2), develop a sectoral strategy, and
develop a results framework. In the third stage, operationalization, the sectoral strategy
should undergo consultations with stakeholders, establish a governance mechanism, and
conduct continuous monitoring.
In parallel, the EDP process should be strengthened so that TPAs facilitate the creation
of synergies among the involved stakeholders. The implementation of strategic projects
should provide timely and relevant outputs to facilitate the EDP process, and the deliverables produced should be utilized in practice.
A strategic policy-wide assessment of sectoral strategies, once they are fully in place, will
help strengthen the link with TPA-level logic. This should be done by engaging in the already
planned development of RDI strategies and project pipelines on the STPA level.
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Operationalization

Strategic Planning

Sector Diagnostics

Figure 3.1 Proposed approach to developing TPA-level intervention logic

1. Determine sector’s
strategic value or role
in achieving S3 vision
or other priorities
(e.g., by producing
new workforce, driving
economic growth,
improving governance,
etc.).

2. Assess key sectorspecific constraints
preventing the sector
from maximizing
its strategic value
(e.g., poor research
infrastructure,
weak governance,
limited financing
availability, rank the
constraints based
on set criteria that
enable prioritization of
actions and allocation
of resources.

3. Landscape sectorspecific opportunities
for growth that the
sector can tap (e.g.,
growing demand for
certain innovative
products in domestic
or foreign markets,
comparative advantage,
improved trade terms,
availability of regional
or national resources
for certain priority
activities, collaboration
opportunities.

4. Identify key sectoral
strengths of the
sector to leverage its
existing competencies
and “competitiveedge factors” toward
delivering its strategic
value.

1. Establish sectoral
vision and mission to
align sectoral priorities
to achieve its strategic
value towards S3; reach
a common agreement
(with academia, public,
private, and civil
sectors) on where the
sector wants to be in
10–15 or 20 years (e.g.,
growth, share in GDP,
export market size, job
creation, improving
competitiveness
ranking, etc.).

(a) key outcomes that
must be achieved
to get to the vision/
mission (e.g., for export
growth, the objectives
could be “increased
internationalization of
innovative products”);
(b) outputs that any
intervention must
produce to achieve
set outcomes
(e.g., increased
participation of firms
in international fairs,
internationalization
strategy developed,
engagement with
foreign firms to discuss
potential business
partnerships); and
(c) activities that can
most effectively and
efficiently result in
such outputs (e.g.,

financial support for
firms to participate
in international fairs,
advisory support
to conduct market
research, etc.).

intervention areas or
“programs”.

2. Develop sectoral
theory of change (ToC)
that hypothesizes
“change pathways”
necessary to achieve
the vision/mission;
the process can
begin by identifying

1. Review and revise
the preliminary
draft of the sectoral
strategy with broad
set of stakeholders
who are critical for
operationalizing
the strategy; build
ownership from the
start by incorporating
relevant feedback
from different actors;
enhance the quality
of the content and
strategy logic by
engaging technical

Source: Staff elaboration.

experts from academia
and sector specialists.
2. Undertake official
processes to finalize
the strategy.
3. Designate an
official governance
mechanism for
oversight, decisionmaking, lobbying,
and guiding the
operationalization of
the sectoral strategy.

3. Construct a sectoral
strategy by further
defining and refining the
change pathways that
are most actionable
and effective in
achieving the vision and
producing the strategic
value for S3, the
outcome-level elements
can be re-defined as
"sectoral objectives,"
different pathways
that help to achieve
those objectives can
be considered "sectoral
pillars," and activities
can be seen as potential

4. Develop operational
tools and materials
for program managers
to operationalize the
strategy.
5. Continuously
monitor and coursecorrect the sectoral
strategy, by setting a
periodic timeframe to
review the progress on
the results framework
(including review of
the trends, milestones
achievement, and

4. Develop a results
framework (RF) that
assigns indicators for
key elements of the
sectoral strategy to
enable monitoring
and evaluation of the
changes envisioned by
the ToC; set targets and
milestones based on
the expected timeframe
for realizing the change
and allocation of
resources; recommend
(and establish, where
possible) mechanisms
for programs to report
on the indicators on a
periodic basis.

variance from the
target), assess the
assumptions and risks
anticipated in the ToC,
and identify course
corrections or new
programming that
improve the trajectory
towards the vision.
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Figure 3.2 A proposed ToC for a TPA/STPA juxtaposed with S3 ToC

Sector
Alignment
with S3
Strategy

S3 THEORY OF CHANGE

1.
Increased capacities of the RDI sector to
perform excellent research and to serve
the needs of the economy

2.
Overcoming the fragmentation of the innovation
value chain and the gap between research
and the business sector

3.
Modernizing and diversifying the
Croatian economy through increasing private
investements into RDI

4.
Upgrading in global value chains and
promoting internationalization
of Croatian enterprises

5.
Working in partnerships to
address societal challenges

6.
Development of smart skills - upgrading the
qualifications of existing and new work force
for smart specialization

outputs

Assumptions

inputs

Policy
instruments

Source: Staﬀ elaboration.

Alignment of Sector’s
Strategic Objectives in
key change areas to S3
Strategic Objectives

Contribution of Program
/Policy-level Strategic
Sub-Objectives towards S3
Strategic Objectives

“Transfer” policy instruments

Financial Inputs
(EU funds, government
resources, and private
investments)

“Institutional” policy instruments

Institutional Support
(Infrastructure regulation; firm,
university, and government
capabilities)

Governance
(S3 governance, TPA/STPA
governance and priorities
management)

Implementation of programs/
Policy instruments in
sector-specific priorities;
Coordination, collaboration,
and synergy with existing and
new instruments

Focused objectives that contribute
to the Strategic Objectives of the
sector through various anticipated
change pathways that can be achieved
through various project activities or
policy instruments.

Activities, operations, and projects
that are implemented by the sector
to achieve the Strategic Sub-Objectives

Strategic
Objectives

Strategic
SubObjectives

Policy
instruments

outcome

Bridging the gap between the
research and business sector

Improving the eﬃciency
and skills of the business sector
for research, development
and innovation

outputs

Improving capacity,
performance and skills for
excellent and relevant research
in the public sector

Strategic objectives that define key
areas of change needed to achieve the
long-term vision (e.g., R&D,
infrastructure, enterprise-research
organization collaboration, human
capital, regulation/standards)

impact

Focusing knowledge and innovation capacities into areas of greatest potential for
Croatia to drive competitiveness and socio-economic development and transform Croatian
economy through eﬀective RDI activities

Strategic
SubObjectives

activities

outcome

Strategic
Objectives

Sector
Vision

activities

Main
Objectives

Alignment of Sector’s
vision to S3 Vision

Long-term vision to address
sector-specific market failures

inputs

impact

Overall
Strategic
Objective

Croatia will be recognized as a knowledge-based economy
embracing creativity and innovation at all levels of society for improved
quality of live of all its citizens

Assumptions

S3 Vision

SECTOR’S THEORY OF CHANGE
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Recommendation 1c| Improve clarity of vision and objectives
Why

As elaborated in section 2.2, the vision and objectives lack clarity and are not directly associated with indicators, which prevents measurement of their achievement. Further, the
connection between overall objectives and TPA-level objectives is not explicitly elaborated.

How

The vision and objectives statements should be accompanied by definitions of key terms
and associated with indicators to verify whether the objectives have been met. The objectives should have clear connections with lower levels of the intervention logic as well as
with the sectoral logic.

Recommendation 1d | Enhance the integration of S3 with other national
strategies
Why

The S3 vision and objectives show little differentiation from other innovation policies or
strategies, as noted in section 2.2. While this may reflect consistency between different
strategies, the S3 should have a more prominent sectoral lens. A more explicit effort to
connect the S3 with other policies and policy bodies will allow for better coordination, less
overlap, and greater interest of some key stakeholders.

How

TPAs and STPAs should explicitly describe how each overall or sectoral strategy incorporates
or builds upon existing strategies. More specifically, the S3 should explain its connection and
complementarity with SFI and Cluster Policy. This effort would also help narrow the overall
S3 objectives to be more clearly differentiated from other connected policies, focusing more
on an industrial or vertical perspective. At the same time, elaborating the linkages between
the S3 and other strategies that are relevant for particular TPAs and STPAs (for example, the
Croatian Energy Development Strategy for TPA Energy and Sustainable Environment) would
contribute to the coherence of the national strategic framework.
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3.2 Policy mix and instruments
The policy mix and individual instruments should be defined clearly and consistently,
with robust connections to the overall intervention logic. The policy mix and individual instruments are central mechanisms for enacting the desired change. The concept
of instruments should be clearly and consistently applied, separating instruments for
institutional support from other types of instruments. The prioritization of instruments
should be more informed by sectoral needs, and changes to the policy mix should be
accompanied by a clear rationale.

Recommendation 2a| Clearly define instruments
Why

Choosing a single way to categorize instruments is necessary to simplify the intervention
logic. As discussed in section 2.3., the official S3 document used several different layers
(delivery areas, delivery instruments and ways of implementation) simultaneously to represent instruments. The concept of a delivery instrument was not always consistently applied,
and some were similar to objectives. Consistently using a single category for instruments
will better organize the connection of instruments and indicators with objectives and facilitate monitoring and evaluation.

How

Apply a clear definition consistently across instruments. The defined instruments need to
reflect identified challenges, gaps, priorities and goals, and to correspond to the intervention logic of the S3. Further, the timeframe for multi-annual programs needs to be defined
more clearly. For instruments with multiple editions, consider defining the timeframe more
clearly and in a way that also enables planning and tracking budget and indicator achievement for individual program editions.

Recommendation 2b| Separate institutional instruments from transfer mechanisms
Why

Instruments dedicated to improving institutional and governance capacities have different
pathways of change compared instruments that directly support the private sector or research sector. While there is a need for such instruments, their contribution to the achievement of specific objectives is less clear and more indirect compared to targeted support to
the private and research sectors.

How

S3 instruments for institutional and governance capacities can be differentiated from transfer programs by setting a distinct strategic objective that aligns with the purpose of these
instruments. For example, this new objective could relate to upgrading the capacities of the
institutional actors involved in the S3 governance or to enabling necessary pre-conditions
for the EDP and facilitating its implementation.
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Recommendation 2c | Clearly justify and document changes to the policy mix
Why

The changes to the policy mix during implementation were not accompanied by a clear rationale. Having a clear audit trail for the introduction of changes would facilitate comparisons
between starting and revised designs and contribute to continuity and more comprehensive
monitoring for evaluation purposes.

How

Design the S3 in such a way to enable and facilitate regular updates and changes to the
policy mix based on the EDP, foresight exercises and new needs of the target groups. Changes to the policy mix should be thoroughly documented, listing the underlying factors they
are based upon, such as the experience of implementation, outputs of the EDP process, or
other reasons, and based on consensus among the stakeholders. Keep clear records, with
justifications, for changes introduced in the policy mix.

Recommendation 2d | Strengthen the connection between instruments and TPA needs
Why

Although some EDP activities and consultations with triple-helix stakeholders were conducted through CCCs, the link between instruments and sectoral strategies and priorities
is not fully developed in the S3 document. In the 2016-2020 period, there were no policy
instruments targeting specific TPAs, and RDI programs generally were open to all TPAs.
Nevertheless, the thematic innovation platforms were established and made operational,
and they should be fully utilized so that the vision, goals, instruments, and resource prioritization in the S3 can be informed and guided by sectoral requirements at each level, thereby
increasing the strategy’s coherence and impact.

How

Instruments should be defined and prioritized using sectoral challenges and priorities as
inputs. Sectoral visions, goals, and project pipelines should guide future instrument calls
beyond sectoral narrowing of indicative RDI topics for the STPAs or awarding extra points
in project selection procedures. Sectoral needs should guide instrument design or redesign,
prioritization, and overall fund allocation according to all sector priorities. In other words, each
TPA should have policy mix specific for that TPA, in line with its vision, goals and objectives.
TPA-specific RDI strategies could also help facilitate this process. For this to happen, the
EDP should be much more effective at creating more incentives for self-organization among
stakeholders in order to create synergies within each TPA. As a first step, EDP structures
should take the lead in coordinating and advocating for the challenges and priorities of TPAs.

3.3 Monitoring and evaluation
Monitoring and evaluation are essential aspects of the S3 policy due to the constant
need for experimentation and adjustments driven by the EDP. The S3 should identify a
comprehensive but parsimonious set of indicators and targets that will allow policymakers
to gauge the pace of change and make appropriate and timely adjustments. Indicators
should be standardized and measured at all levels of the intervention logic. If the logic is
set up properly and coherently, it should be straightforward to set up a logical hierarchy of
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indicators. Policymakers in Croatia have already taken steps to simplify and streamline the
monitoring framework, but further improvements could be made toward standardization,
target setting, and collecting TPA-specific data. Appendix I provides very specific recommendations for individual indicators in the S3 monitoring framework. These proposals
would require a much improved M&E system, with more comprehensive and systematic
data collection, starting at instrument level all the way to the strategic vision.

Recommendation 3a| Build a coherent and consistent S3 M&E system
Why

The original monitoring framework in the S3 was defined mostly at the level of instruments,
while higher and lower levels of the intervention logic were not directly associated with
indicators. Indicators were not standardized or associated with specific definitions, which
made it difficult to aggregate them to higher levels of the intervention logic. The monitoring
framework was significantly streamlined during implementation, as policymakers chose to
focus on a manageable set of core indicators, but there is still room for improvement in the
indicator setup, as described below.

How

Connections between indicators at different policy levels (instrument, specific goal, overall
goal, and vision), and different policy production stages (input, output, outcome) should be
improved. In particular, this requires modifying context indicators, improving the differentiation of output and outcome indicators, and adding process indicators. Targets set for the
indicators should be consistent with the expected allocation of resources.
Indicators should be standardized. Appendix I proposes a set of recommendations for each
indicator, building upon the report Analysis of Theory of Change and Results Framework
(World Bank 2020).
Process indicators, intermediate targets, and milestones should be introduced to measure
progress toward long-term change. This would allow tracking early signs of the advancement
of policy goals and timely action and corrective measures, where necessary.
S3 action plans should contain information on measures and instruments with clearly defined responsibilities, budgets, timelines, and indicators for each year of implementation.
Quantitative impact evaluations should be envisaged for selected instruments. Further,
given that non-S3 programs can also contribute to S3 objectives, the evaluation approach
should consider how progress on S3 objectives are attributed and assessed in making
policy decisions. Appendix IV presents a connection between S3 and non-S3 instruments,
their outcomes, and S3-specific objectives, which may help identify the extent to which different instrument-level outcomes are supported by S3 instruments as opposed to non-S3
instruments.
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Recommendation 3b| Measure and track indicators at the TPA level
Why

Building indicators, change pathways, and connections with objectives from a sectoral perspective is necessary to capture the vertical nature of the S3 policy. This will allow assessing
the contribution of each sector to the overall policy goals and evaluating each sector in terms
of its advancement of and contribution to country competitiveness. From a bottom-up or
demand-side perspective, by understanding how sectors are performing across outcome
areas, policy makers can pin-point weaknesses in the change pathways of individual strategic objectives and respond with customized policy priorities to meet sectoral demands.
Currently, most output indicators are envisaged to be disaggregated and measured at the
TPA level, but this is in practice done only for some programs and instruments.

How

Indicators need to be adapted to make a proper connection with sectoral data. Standardized indicators across the policy mix should be disaggregated by sector and any other priority dimensions that can assist in identifying the root causes of weaknesses. Intermediate
targets and milestones should also be introduced at TPA level. For instance, if a sector is
performing well in indicators under the change pathway of “Improved capacity of researchers to conduct excellent RDI work” but is under-performing in “Increased transfer of R&D
results in commercialization,” then policy makers can determine the “sectoral bottleneck,”
which, in this example, is the market inefficiency related to commercialization, rather than
improving the quality of research. Policy makers can then identify appropriate solutions,
for example by reallocating resources or prioritizing policies related to commercialization
support in the sector. Also, including specific TPA level indicators should help to upgrade
the TPA level monitoring.
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Appendix
I. Indicator-specific recommendations
Although the S3 indicators were revised and to some extent improved in the recent
years, there is still room to define and specify them further. In this section, the report
assesses the revised S3 monitoring framework and makes recommendations for revisions for strengthening the framework and S3 indicators of policy instruments (PI) and
harmonizing indicators with non-S3 policy instruments. The section follows the structure
of the revised S3 monitoring framework, which provides an overview of the S3 programs
presented together with output and outcome indicators to which they are expected to
contribute. For clarification, not all PIs that contribute to the same objective have the
same indicators assigned to them. However, for the sake of simplicity, this section shows
all indicators connected with each specific sub-objective (SSO) in a batch, without differentiating between instruments that contribute to their achievement. In other words, in
the table below, an indicator is listed only once per SSO regardless of the number of PIs
that are expected to contribute to its achievement.27

27 Assessment is provided for all the indicators in the revised monitoring framework. Additionally, in
cases where the same indicators were in the Analysis of Theory of Change and Results Framework
(2020), proposals for indicator revisions are also included to leverage the ToC work.
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Specific Objective 1: Increased capacities of RDI sector to perform excellent
research and to serve the needs of the economy
Indicator
Level

Indicator
(in Revised S3
Framework)

Assessment & Recommendations

SSO1.1: Better understanding of what research strengths currently exist which will inform what
gaps need to be filled
PI: Strategic project “Science and Technology Foresight”
(Owner: Ministry of Science and Education)
Output

Visualized
maps of defined
research
disciplines and
technology areas

Assessment
• Revise the indicator so that it can be quantified, such as by writing
as “Number of visualized maps of defined research disciplines
and technology areas developed”
• Define different aspects of the indicator clearly, particularly the
following: a) what it means by visualized maps; b) list of “defined
research disciplines and technology areas,” if already established
or known by the program

Output

Reports and
common vision
(foresight)
developed

Assessment
• Clarify what is to be measured by this indicator, particularly if
there is a distinction between “reports” and “common vision
(foresights)”; if the two are different, it is better to separate them
or use a parent indicator that enables disaggregation into these
two elements; if the indicator is quantitative, such as for reports,
then it advisable to revise the indicator to capture quantity by
writing “Number of reports…”

Outcome

Creating a
priority setting
system for
scientific R&D
policy in Croatia

Assessment
• The indicator reads as an activity rather than an indicator; hence,
clarify what is to be measured by this indicator. In particular, if it
is a milestone of having created a priority setting system, then
it should be a binary “yes” or “no” indicator
• Define different aspects of the indicator clearly, particularly the
following: a) what is considered a priority setting system – is it a
set of criteria that will be established/approved for policy formulation?; and b) whether the indicator will track only “development”
of such system or also implementation
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SSO1.2: Avoidance of duplication or under-utilization of publicly funded research infrastructure;
Facilitated access to enabling design, prototyping and pilot production infrastructure and
expertise linked to the usage of infrastructure
PI: Strategic project “Science and Technology Foresight”
(Owner: Ministry of Science and Education)
Output

Web based
user interface
for input,
management and
analysis of data
developed and
operational

Assessment
• Define the indicator further to provide specifications of the
mentioned interface to be developed, particularly any criteria
that will be used to assess and approve the system
• Consider adding additional measures that capture the “functionality” of the developed system by capturing information such as
utilization rate, volume of data managed, etc.

Output

Legal framework
for collection
and management
of RDI data
in research
organizations
developed

Assessment
• (No change suggested)

Outcome

Rate of public
infrastructure
usage by owner

Assessment
• Define the indicator to elaborate how utilization or usage rate of
public infrastructure is to be calculated. If the calculation is to
be harmonized with similar indicators on research infrastructure,
then the equation could be similar to “capacity used/maximum
capacity” of the research infrastructure, where “capacity used”
can be measured in terms of occupancy rate of spaces in the
infrastructure
• This indicator measures the usage by owner; however, a parent
indicator can be created for overall occupancy usage, and the
current indicator can be a disaggregate so that it is easier to
compare overall utilization rate across other programs that might
not have the same user or user groups

Outcome

Rate of public
infrastructure
usage shared
between public
research
organizations

Assessment
• Define the indicator to elaborate how utilization or usage rate of
public infrastructure is to be calculated. If the calculation is to
be harmonized with similar indicators on research infrastructure,
then the equation could be similar to “capacity used/maximum
capacity” of the research infrastructure, where “capacity used”
can be measured in terms of occupancy rate of spaces in the
infrastructure
• This indicator measures the usage by public research organizations; however, a parent indicator can be created for overall occupancy usage, and the current indicator can be a disaggregate
so that it is easier to compare overall utilization rate across other programs that might not have the same user or user groups
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Outcome

Rate of public
infrastructure
usage by
companies

Assessment
• Define the indicator to elaborate how utilization or usage rate of
public infrastructure is to be calculated. If the calculation is to
be harmonized with similar indicators on research infrastructure,
then the equation could be similar to “capacity used/maximum
capacity” of the research infrastructure, where “capacity used”
can be measured in terms of occupancy rate of spaces in the
infrastructure
• This indicator measures the usage by companies; however, a parent indicator can be created for overall occupancy usage, and
the current indicator can be a disaggregate so that it is easier
to compare overall utilization rate across other programs that
might not have the same user or user groups

SSO1.3: Increase R&D ability for conducting top quality research and cooperation on national
and international level
PIs:
• Preparation of RDI infrastructural projects
• Investment into organizational reform and infrastructure of RDI sector
• Croatian Scientific and Educational Cloud (HR-ZOO)
• Center for Advanced Laser Techniques (CALT)
• Children Centre for Translational Medicine at the Children’s Hospital Srebrnjak
• Open scientific infrastructural platforms for innovative applications in economy and society – O-ZIP
• Development and strengthening synergies with HORIZON 2020 horizontal activities: Twinning and
ERA chairs
• Development and strengthening synergies with HORIZON 2020 horizontal activities: Teaming
• Research projects of Croatian Science Foundation (all fields of science) – basic and applied research
conducted by a recognizable research group
• Installation Research program of Croatian Science Foundation (all fields of science)
• Croatian-Swiss Research Programme 2017–2023 (CSRP) – all fields of science, Implementing body:
Croatian Science Foundation
• Young Researchers’ Career Development Programme – all fields of science, Implementing body:
Croatian Science Foundation
• Program for enhancing R&D climate change activities
(Owners: Ministry of Science and Education, Croatian Science Foundation)
Output

Number of RDI
infrastructure
projects
prepared

Assessment
• Improve clarity of the indicator by providing adequate definition
of what prepared infrastructure projects should entail
• Improve specificity of the indicator by noting that the counted
projects are those supported through the policy instruments
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Assessment
• Consider revising the definition slightly and tracking the projects
disaggregated by their type, as per suggestion below
• Improve specificity of the indicator by noting that the counted
projects are those supported through the policy instruments
Revision
Indicator: Number of RDI infrastructure projects supported
Definition: The indicator refers to the number of RDI infrastructure
projects that are specifically supported through the funds provided
by the program. RDI infrastructure projects are those that will enable
organizational reform of ROs through investments in infrastructure.
Indicator refers to (and is disaggregated to count) the number of (i)
newly constructed RDI infrastructure; (ii) improved existing RDI infrastructure within existing fields or to open new research directions;
and (iii) equipped facilities for RDI (procurement and installation of
equipment including laboratory and office furniture and software
and IT equipment required for use of research and development
equipment).
Disaggregation: By S3 priority areas, by disaggregation measures
mentioned in the definition
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
Means of Collection and Verification (MoCV):
• Verification: in grant contract; approved requests for reimbursements; decision on final payment disbursement; in cases of
projects requiring obtaining use permit or certification in accordance with national legislation, it is necessary to do so in order
for project activities to be considered finished
• Process: Target assigned during application phase; progress
tracked through quarterly project implementation reports; assessment at approval of final implementation report and final
payment disbursement of individual projects. Beneficiaries are
not required to report on this indicator during project implementation, because it is tracked by the program managers based on
the status of implementation of particular projects (projects in
implementation phase and projects completed).

Output

Number of
researchers
working in
improved
research
infrastructure
facilities

Assessment
• Consider tracking newly employed researchers in such infrastructure as an additional measure
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Output

Number of
supported
Teaming,
Twinning and ERA
chair projects

Assessment
• (No change suggested)

Output

Number of
projects of
National Centers
of Research
Excellence
supported

Assessment
•
Harmonize as per the suggestion below

Output

Number of
researchers
working in
supported CoREs

Assessment
•
Harmonize with other indicators tracking number of researchers
involved in project implementation and track CoRE researchers
as a disaggregate measure

Output

Number of
research projects
supported

Assessment
• (No change suggested)

Revision
Definition: The indicator refers to the number of Centers of Research
Excellence supported to conduct research activities with the grant
support awarded through the program.
Disaggregation: By field of research; by S3 thematic priority areas
Target: As set by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract; approved requests for reimbursements; decision on final payment
• Target assigned during application phase; progress tracked
through quarterly project implementation reports; assessment
at approval of final implementation report and final payment disbursement of individual projects. Beneficiaries are not required to
report on this indicator during project implementation, because
it is tracked by the program managers based on the status of implementation of particular projects (projects in implementation
phase and projects completed).
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Assessment
• Harmonize the indicator with other projects that also support
collaborative approach to project implementation
• Define the indicator further to improve clarity on what indicator measures
• Add disaggregation to capture different characteristics of the
project
Revision
Indicator: Number of collaborative research projects supported
Definition: The indicator refers to the number of collaborative R&D
projects conducted by grantees with the grant awarded under the
program. This indicator will capture only completed projects, which
are defined as those that have approval of the grantee’s final project
implementation report and for which the grantee has received the
final payment. For monitoring purposes, the indicator should track
the projects that are contracted, those that are ongoing, and those
that have been completed.
Disaggregation: By project status (awarded/ongoing, completed); by
project results (projects that achieved their objectives, projects with
objectives partially achieved, projects that were discontinued due
to irregularities or other reasons); by research field; by S3 thematic
priority areas; by region; by novelty of collaboration (new, existing);
by perception of quality of collaboration (satisfaction); by partner
origin (Croatian, foreign)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract; approved requests for reimbursements; decision on final payment
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports; assessment at approval of final implementation report and final
payment disbursement of individual projects. Beneficiaries are
not required to report on this indicator during project implementation, because it is tracked by the program managers based on
the status of implementation of particular projects (projects in
implementation phase and projects completed).
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Output

Number of new
researchers
in supported
subjects

Assessment
• Harmonize with other indicators tracking number of researchers
involved in project implementation and track the newly employed
researchers as a disaggregate measure
• Define indicator further, with slight revision in wording to harmonize with other program indicators
Revision
Indicator: Number of full-time equivalent (FTE) researchers involved
in project implementation
Definition: The indicator counts researchers that directly carry out
research and development activities related to the implementation
of the project. Workforce may be existing or new, employed at the
beneficiary and partners or contracted from third parties. Auxiliary
staff for R&D activities (jobs that are not directly involved in R&D
activities) are not counted. The measurement unit is “Full-time
equivalent.” Engagement of researchers employed in the research
activities supported by the project less than full-time should be converted to the number of FTE employees by dividing the researchers’
scheduled hours by the number of hours in the full-time workweek.
Disaggregation: By employment duration (existing researchers,
newly employed researchers); by employment origin (researchers
employed at the beneficiary/partner institutions, external/contracted,
and visiting researchers); by field/academic discipline; by gender; by
source of financing of researchers’ salaries (fully or partially supported through the grant, institutional funds, other funds); by seniority
(PhD students, post-doctoral researchers, senior researchers, other); out of which:
• Vulnerable groups (minorities, migrants, disabled, other disadvantaged persons)
• Ratio of male to female of researchers employed
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports describing the researchers’ involvement in project implementation; supporting evidence
(employment contracts, timesheets)
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports, assessment at approval of final implementation report and final
payment disbursement of individual projects
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Assessment
• Use a parent indicator “Number of full-time equivalent (FTE) researchers involved in project implementation,” which is disaggregated to this indicator, which is defined below:
Revision
Indicator: Number of full-time equivalent (FTE) researchers involved
in project implementation
Definition: The indicator counts researchers that directly carry out
research and development activities related to the implementation
of the project. Workforce may be existing or new, employed at the
beneficiary and partners or contracted from third parties. Auxiliary
staff for R&D activities (jobs that are not directly involved in R&D
activities) are not counted. The measurement unit is “Full-time
equivalent.” Engagement of researchers employed in the research
activities supported by the project less than full-time should be converted to the number of FTE employees by dividing the researchers’
scheduled hours by the number of hours in the full-time workweek.
Disaggregation: By employment duration (existing researchers,
newly employed researchers); by employment origin (researchers
employed at the beneficiary/partner institutions, external/contracted,
and visiting researchers); by field/academic discipline; by gender; by
source of financing of researchers’ salaries (fully or partially supported through the grant, institutional funds, other funds); by seniority
(PhD students, post-doctoral researchers, senior researchers, other); out of which:
• Vulnerable groups (minorities, migrants, disabled, other disadvantaged persons)
• Ratio of male to female of researchers employed
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports describing the researchers’
involvement in project implementation; supporting evidence
(employment contracts, timesheets)
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports, assessment at approval of final implementation report and final
payment disbursement of individual projects
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Outcome

Number of
collaborative
contracted
projects (by
beneficiaries in
HEIs and PROs)
with foreign
HEI and PRO
institutions

Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative
research projects involving the beneficiary of the supported project
and at least one other entity and contracted after the end of implementation of the supported project. The beneficiary organization
is involved as either the main beneficiary or a partner in the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type of
partner (research organization, enterprise, other); by partner origin
(domestic, foreign, diaspora); by type of research (basic, applied, experimental development); by science area; by science field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing information on project beneficiary and partners, date of contract
award, project value and funding source, short description of
objectives and activities, links to web pages providing additional
information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of
scientific
publications
published in
journals indexed
in the Web of
Science Core
Collection
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Assessment
• Indicator can be broadened to capture all scientific publications
indexed in the Web of Science but with the ability to disaggregate by proxy measures of “quality” of the articles using journal
ranks, number of citations, etc. as suggested in the revision below
• Use as a parent indicator for other indicators tracking publications (e.g., publications in top journals, or co-authored with the
private sector)
• Optional measures can be used to track additional features of
such publications
Revision
Indicator: Number of scientific publications published in scientific
journals and indexed in Web of Science
Definition: Scientific papers are written and published reports
describing original research results with the aim of informing the
scientific community and society as a whole about scientific discoveries. Scientific papers indexed on the Web of Science (Core
Collection) platform include articles, reviews, proceedings, letters,
and chapters in books.
Disaggregation: By rank of journal where publication was published
(first- and second-quartile journals, other); by scientific areas; by
scientific fields; by S3 priority areas; out of which: number of joint
publications with industry partners
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
Optional Measures:
• Number of citations received by publications supported by the
program
• Change in h-index of organizations supported
• Time needed for the publication to get first citation
• Number of other publications resulting from project activities (other publications are publications not indexed in ‘Web
of Science’)
MoCV:
• Verification: Implementation and post-implementation reports
containing list of publications and DOIs; source verification in
Web of Science (Core Collection)
• Process: Data to be collected in year 1, 3, and 5 after project
completion. Target for each recipient and program of the funding should be set in the application and contract based on the
feasibility and likelihood of publications during and after the
project period.
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Outcome

Number of
publications
in top-ranking
international,
peer-reviewed
first or secondquartile journals
with applicant
being main or
corresponding
author in certain
scientific area
according to
the relevant
scientific
databases

Assessment
• Standardize this indicator with existing indicator “Number of scientific publications published in scientific journals and indexed
in ‘Web of Science’” but with added disaggregation tracking
whether the publication was published in a top-ranking journal

Outcome

Total contracted
amount of RDI
funding from
centralized EU
funds (attracted
by beneficiaries)

Assessment
• Use a parent indicator “Value of R&D finance contracted from all
sources after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation projects acquired through competitive procedures, e.g., national and
centralized EU-level funding programs, or contracted from private
sector. Funds should be acquired by project beneficiary after the
end of the support and should have a clear purpose of conducting
R&D activities or strengthening capacities for R&D (such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports, providing information
on date of contract award, project value and funding source, short
description of planned objectives and activities, S3 alignment,
links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after project
completion
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Outcome

Total contracted
amount of RDI
funding from
national funds
(attracted by
beneficiaries)
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Assessment
• Use a parent indicator “Value of R&D finance contracted from all
sources after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation projects acquired through competitive procedures, e.g., national and
centralized EU-level funding programs, or contracted from private
sector. Funds should be acquired by project beneficiary after the
end of the support and should have a clear purpose of conducting
R&D activities or strengthening capacities for R&D (such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports, providing information
on date of contract award, project value and funding source, short
description of planned objectives and activities, S3 alignment,
links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after project
completion

SSO1.4 Research conducted for the needs of the economy
PIs:
○○ Science and Innovation Investment Fund (SIIF)
○○ Second Science and Technology Project (STPII) – POC public
(Owners: Ministry of Science and Education, HAMAG-BICRO)
Output

Number of
R&D projects
conducted
by research
organizations

Assessment
• Harmonize with other indicators tracking research projects and
introduce disaggregate measures, including by type of beneficiary conducting the project
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Output

Number of FTE
researchers
engaged in
research
organizations

Assessment
• Standardize the indicator with similar indicators tracking the
number of researchers involved in other programs
• Clarify the definition with more information and disaggregates
Revision
Indicator: Number of full-time equivalent (FTE) researchers involved
in project implementation
Definition: The indicator counts researchers that directly carry out
research and development activities related to the implementation
of the project. Workforce may be existing or new, employed at the
beneficiary and partners or contracted from third parties. Auxiliary
staff for R&D activities (jobs that are not directly involved in R&D
activities) are not counted. The measurement unit is “Full-time
equivalent.” Engagement of researchers employed in the research
activities supported by the project less than full-time should be converted to the number of FTE employees by dividing the researchers’
scheduled hours by the number of hours in the full-time workweek.
Disaggregation: By employment duration (existing researchers,
newly employed researchers); by employment origin (researchers
employed at the beneficiary/partner institutions, external/contracted,
and visiting researchers); by field/academic discipline; by gender; by
source of financing of researchers’ salaries (fully or partially supported through the grant, institutional funds, other funds); by seniority
(PhD students, post-doctoral researchers, senior researchers, other); Out of which:
• Vulnerable groups (minorities, migrants, disabled, other disadvantaged persons)
• Ratio of male to female of researchers employed
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports describing the researchers’
involvement in project implementation; supporting evidence
(employment contracts, timesheets)
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports, assessment at approval of final implementation report and final
payment disbursement of individual projects

Output

Technical
success of
projects (concept
proven or not)

Assessment
• Track as disaggregate measure of the indicator tracking the
number of projects supported
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Output

Number of
market analyses
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Assessment
• Provide clear definition and MoCV on what qualifies to be captured by the indicator, as suggested below
Revision
Definition: The indicator measures the number of market analyses prepared with the advisory support received from consultants
or service providers funded through the program. Market analyses
are prepared as analytical inputs for development of commercialization strategies or plans and include elements such as market
sizing and analysis of potential customers, competition, barriers to
entry, regulation, etc.
Disaggregation: By industry, S3 priority areas
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports; supporting evidence (copies
of market analyses prepared, invoices for the service provided)
• Process: Target assigned during application phase; progress
tracked through implementation report for the first half of the
implementation period; assessment at approval of final implementation report of individual projects

Output

Number of
demonstrations
of technical
feasibility
resulting from
PoC projects

Assessment
• Track as disaggregate measure of the indicator tracking the
number of projects supported

Output

Number of
(laboratory)
prototypes
resulting from
PoC projects

Assessment
• Track as disaggregate measure of the indicator tracking the
number of projects supported
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Output

Number of
commercialization
strategies

Assessment
• Provide clear definition and MoCV on what qualifies to be captured by the indicator, as suggested below
Revision
Definition: The indicator measures the number of commercialization
strategies or plans developed with the advisory support received
from consultants or service providers funded through the program.
This indicator captures the number of final deliverables in the form
of actual commercialization strategies or plans developed after various analytical activities, such as market analysis, cost-benefit analysis, or other studies that become inputs to the strategy document.
Disaggregation: By industry
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports; supporting evidence (copies
of strategies or plans developed, invoices for the service provided)
• Process: Target assigned during application phase; progress
tracked through implementation report for the first half of the
implementation period; assessment at approval of final implementation report of individual projects
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Outcome

Number of
collaborative
contracted
projects between
companies
and HEIs/PROs
after the end
of supported
projects

94

Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative
research projects involving the beneficiary of the supported project
and at least one other entity and contracted after the end of implementation of the supported project. The beneficiary organization
is involved as either the main beneficiary or a partner in the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type of
partner (research organization, enterprise, other); by partner origin
(domestic, foreign, diaspora); by type of research (basic, applied, experimental development); by science area; by science field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing information on project beneficiary and partners, date of contract
award, project value and funding source, short description of
objectives and activities, links to web pages providing additional
information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of
collaborative
contracted
projects (by
beneficiaries in
HEIs and PRO)
with foreign
HEI and PRO
institutions

Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative
research projects involving the beneficiary of the supported project
and at least one other entity and contracted after the end of implementation of the supported project. The beneficiary organization
is involved as either the main beneficiary or a partner in the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type of
partner (research organization, enterprise, other); by partner origin
(domestic, foreign, diaspora); by type of research (basic, applied, experimental development); by science area; by science field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing information on project beneficiary and partners, date of contract
award, project value and funding source, short description of
objectives and activities, links to web pages providing additional
information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of
start-ups/spinoffs/spin-outs
originating
from supported
projects
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Assessment
• Use a parent indicator that is disaggregated to this indicator,
which is defined below:
REVISION
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results (knowledge and technology) realized due to project implementation with
the purpose of their further development or their use in development
and commercialization of new products (goods or services). Project
results can be transferred from the project beneficiary or partners
to third parties in the form of signed R&D agreements or contracts
and intellectual property (IP) licensing agreements, or the transfer
can be realized through establishment of new enterprises. More specifically, the following are the types of technology transfer models
captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise
less than 3 years old. A spin-off is an enterprise that has been
started by a university group but has never left the university
environment and perhaps exists to offer specialist consultancy
services without the intention for any further expansion or full
technology transfer. A spin-out is an enterprise in which the
university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises for
technology transfer through granting rights of industrial ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in the
definition)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation
reporting and assessment 1, 3 and 5 years after project completion
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Outcome

Number of IP
applications filed

Assessment
• The indicator could be standardized with other indicators using
the indicator and definition described below, including disaggregation of filed and registered applications, because timeframe
may vary based on the policy instruments’ support intensity or
approach
Revision
Indicator: Number of IPR applications filed
Definition: Indicator refers to the number of IPR applications (including patents, trademarks, industrial designs, etc.) filed by the
project beneficiary and partners involved in project implementation
as a result of the research activities conducted in the scope of the
financed project. Applicant should state the expected number of
IPR applications in the project application. In the post-implementation reporting phase, applicant should provide a description of a
clear link between the conducted research activities and the IPR
protection filed.
Disaggregation: By type of IPR (patents, industrial design, trademarks); by application status (filed, registered/approved); by type of
procedure (national, international)
Target: At least 1 per project
Deadline for Achievement: 5 years from the date of project
completion
Optional Measures:
• Number of ‘patentability studies’ conducted to verify and protect IP of project results (by outcome: project result patentable/
not patentable)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (documentation verifying the IPR application and its status)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion

Outcome

Number of IP
applications
registered

Assessment
• The indicator could be standardized with other indicators and
used as a disaggregate of “Number of IPR applications filed”
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Outcome

Number of
Scientific
publications
published in the
journals indexed
in the Web of
Science Core
Collection
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Assessment
• Indicator can be broadened to capture all scientific publications
indexed in the Web of Science, providing the ability to disaggregate by proxy measures of “quality” of the articles using journal
ranks, number of citations, etc. as suggested in the revision below
• Use as a parent indicator for other indicators tracking publications (e.g., publications in top journals, or co-authored with the
private sector)
• Optional measures can be used to track additional features of
such publications
Revision
Indicator: Number of scientific publications published in scientific
journals and indexed in ‘Web of Science’
Definition: Scientific papers are written and published reports
describing original research results with the aim of informing the
scientific community and the society as a whole about scientific
discoveries. Scientific papers indexed on the Web of Science (Core
Collection) platform include articles, reviews, proceedings, letters,
and chapters in books.
Disaggregation: By rank of journal where publication was published
(first and second-quartile journals, other); by scientific areas; by
scientific fields; by S3 priority areas; out of which: number of joint
publications with industry partners
Optional Measures:
• Number of citations received by publications supported by the
program
• Change in h-index of organizations supported
• Time needed for the publication to get first citation
• Number of other publications resulting from the project activities (Definition: other publications refer to those publications
that were not indexed in ‘Web of Science’)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports
containing list of publications and DOIs; source verification in
Web of Science (Core Collection)
• Process: Data to be collected in year 1, 3, and 5 after project
completion. Target for each recipient and program of the funding should be set in the application and contract based on the
feasibility and likelihood of publications during and after the
project period.
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Outcome

Total contracted
amount of RDI
funding from
centralized EU
funds (attracted
by beneficiaries)

Assessment
• Use a parent indicator “Value of R&D finance contracted from all
sources after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation projects acquired through competitive procedures, e.g., national and
centralized EU-level funding programs, or contracted from private
sector. Funds should be acquired by project beneficiary after the
end of the support and should have a clear purpose of conducting
R&D activities or strengthening capacities for R&D (such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports, providing information
on date of contract award, project value and funding source, short
description of planned objectives and activities, S3 alignment,
links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after project
completion
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Outcome

Total contracted
amount of RDI
funding from
national funds
(attracted by
beneficiaries)
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Assessment
• Use a parent indicator “Value of R&D finance contracted from all
sources after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation projects acquired through competitive procedures, e.g., national and
centralized EU-level funding programs, or contracted from private
sector. Funds should be acquired by project beneficiary after the
end of the support and should have a clear purpose of conducting
R&D activities or strengthening capacities for R&D (such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports, providing information
on date of contract award, project value and funding source, short
description of planned objectives and activities, S3 alignment,
links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after project
completion
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Outcome

Total contracted
amount of further
RDI funding from
private sector
(attracted by
beneficiaries)

Assessment
• Use a parent indicator “Value of R&D finance contracted from all
sources after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation projects acquired through competitive procedures, e.g., national and
centralized EU-level funding programs, or contracted from private
sector. Funds should be acquired by project beneficiary after the
end of the support and should have a clear purpose of conducting
R&D activities or strengthening capacities for R&D (such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports, providing information
on date of contract award, project value and funding source, short
description of planned objectives and activities, S3 alignment,
links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after project
completion
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Number of
applied research
projects
implemented/in
implementation
after the end of a
funded project
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Assessment
• The indicator could be harmonized with other indicators using
the indicator and definition described below:
Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative
research projects involving the beneficiary of the supported project
and at least one other entity and contracted after the end of implementation of the supported project. The beneficiary organization
is involved as either the main beneficiary or a partner in the implementation of the new projects contracted.
Disaggregation: By novelty of collaboration (new, existing); by research field; by S3 thematic priority areas; by region; by funding
source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing information on project beneficiary and partners, date of contract
award, project value and funding source, short description of
objectives and activities, links to web pages providing additional
information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of
new innovative
products/
services/
processes/
technologies

Assessment
• The indicator could be split into two indicators that measure
product and process innovations separately
• The indicator definitions could be standardized (with the OECD/
Eurostat definition) and harmonized with similar indicators as
shown below.
Revision
1) Indicator: Number of product innovations introduced
Definition: The indicator measures the number of new product
innovations introduced by supported entities during and after the
project implementation period. A product innovation is the introduction of a good or service that is new or significantly improved
with respect to its characteristics or intended uses. This includes
significant improvements in technical specifications, components
and materials, incorporated software, user friendliness, or other
functional characteristics. Product innovations can utilize new
knowledge or technologies or can be based on new uses or combinations of existing knowledge or technologies. The term “product” is
used to cover both goods and services. Product innovations include
both the introduction of new goods and services and significant
improvements in the functional or user characteristics of existing
goods and services (Source: OECD/Eurostat). The number of product
innovations is reported cumulatively, up to a data collection point
set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by type (goods, services); by novelty
(new, improved)
• Out of which: Number of “new-to-market” product innovations
introduced (Note: A product is considered “new-to-market” if
there is no other product available on the national market that
offers the same functionality or if the new product uses technology that is significantly different from the technology of existing
products. Potential product novelty is determined in the phase
of assessment of project proposals submitted and verified when
the product is developed.)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; assessment
at project completion; post-implementation reporting and assessment 1, 3 and 5 years after project completion
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2) Indicator: Number of process innovations introduced
Definition: The indicator measures the number of new process innovations introduced by supported entities during and after project
completion. A process innovation is the implementation of a new or
significantly improved production or delivery method. This includes
significant changes in techniques, equipment, or software. Process
innovations can be intended to decrease unit costs of production or
delivery, to increase quality, or to produce or deliver new or significantly improved products. Process innovations include new or significantly improved methods for the creation and provision of services.
They can involve significant changes in the equipment and software
used in services-oriented firms or in the procedures or techniques
that are employed to deliver services. Process innovations also cover
new or significantly improved techniques, equipment, and software
in ancillary support activities, such as purchasing, accounting, computing, and maintenance (Source: OECD/Eurostat). The number of
process innovations is reported cumulatively, up to a data collection
point set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by type of processes
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion
SSO1.5 Enhanced university-industry collaboration through knowledge transfer and application
of research results to the market
PI: Strengthening capacities for research, development and innovation (STRIP)
(Owner: Ministry of Science and Education)
Output

Share of
companies that
are newcomers
to RDI schemes

Assessment
• Define what is meant by newcomers, i.e., are they enterprises
that had not previously received support through this particular
program only or any other programs?
• Establish MoCV to describe information collection and verification process
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Output

Number of FTE
researchers
engaged in
research
organizations

Assessment
• Standardize the indicator with similar indicators tracking the
number of researchers involved in other programs
• Clarify the definition with more information and disaggregates
Revision
Indicator: Number of full-time equivalent (FTE) researchers involved
in project implementation
Definition: The indicator counts researchers that directly carry out
research and development activities related to the implementation
of the project. Workforce may be existing or new, employed at the
beneficiary and partners, or contracted from third parties. Auxiliary
staff for R&D activities (jobs that are not directly involved in R&D
activities) are not counted. The measurement unit is “Full-time
equivalent.” Engagement of researchers employed in the research
activities supported by the project less than full-time should be converted to the number of FTE employees by dividing the researchers’
scheduled hours by the number of hours in the full-time workweek.
Disaggregation: By employment duration (existing researchers,
newly employed researchers); by employment origin (researchers
employed at the beneficiary/partner institutions, external/contracted,
and visiting researchers); by field/academic discipline; by gender; by
source of financing of researchers’ salaries (fully or partially supported through the grant, institutional funds, other funds); by seniority
(PhD students, post-doctoral researchers, senior researchers, other); Out of which:
• Vulnerable groups (minorities, migrants, disabled, other disadvantaged persons)
• Ratio of male to female of researchers employed
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports describing the researchers’
involvement in project implementation; supporting evidence
(employment contracts, timesheets)
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports, assessment at approval of final implementation report and final
payment disbursement of individual projects
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Number of FTE
researchers
engaged
in private
companies
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Assessment
• Standardize the indicator with similar indicators tracking the
number of researchers involved in other programs
• Clarify the definition with more information and disaggregates
Revision
Indicator: Number of full-time equivalent (FTE) researchers involved
in project implementation
Definition: The indicator counts researchers that directly carry out
research and development activities related to the implementation
of the project. Workforce may be existing or new, employed at the
beneficiary and partners, or contracted from third parties. Auxiliary
staff for R&D activities (jobs that are not directly involved in R&D
activities) are not counted. The measurement unit is “Full-time
equivalent.” Engagement of researchers employed in the research
activities supported by the project less than full-time should be converted to the number of FTE employees by dividing the researchers’
scheduled hours by the number of hours in the full-time workweek.
Disaggregation: By employment duration (existing researchers,
newly employed researchers); by employment origin (researchers
employed at the beneficiary/partner institutions, external/contracted,
and visiting researchers); by field/academic discipline; by gender; by
source of financing of researchers’ salaries (fully or partially supported through the grant, institutional funds, other funds); by seniority
(PhD students, post-doctoral researchers, senior researchers, other); Out of which:
• Vulnerable groups (minorities, migrants, disabled, other disadvantaged persons)
• Ratio of male to female of researchers employed
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports describing the researchers’
involvement in project implementation; supporting evidence
(employment contracts, timesheets)
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports, assessment at approval of final implementation report and final
payment disbursement of individual projects
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Output

Number of
collaborative
projects
conducted

Assessment
• Harmonize the indicator with other projects that also support
collaborative approach to project implementation
• Define the indicator further to improve clarity on what indicator measures
• Add disaggregation to capture different characteristics of the
project
Revision
Indicator: Number of collaborative research projects supported
Definition: The indicator refers to the number of collaborative R&D
projects conducted by grantees with the grant awarded under the
program. This indicator will capture only completed projects, which
are defined as those having approval of the grantee’s final project
implementation report and grantee receiving the final payment. For
monitoring purposes, the indicator should track the projects that
are contracted, ongoing, and completed.
Disaggregation: By project status (awarded/ongoing, completed); by
project results (projects that achieved their objectives, projects with
objectives partially achieved, projects that were discontinued due
to irregularities or other reasons); by research field; by S3 thematic
priority areas; by region; by novelty of collaboration (new, existing);
by perception of quality of collaboration (satisfaction); by partner
origin (Croatian, foreign)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract; approved requests for reimbursements; decision on final payment
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports; assessment at approval of final implementation report and final
payment disbursement of individual projects. Beneficiaries are
not required to report on this indicator during project implementation because it is tracked by the program managers based on
the implementation status of particular projects (projects in
implementation phase and projects completed).
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Number of
enterprises
supported
cooperating
with research
institutions
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Assessment
• Revise definition slightly for clarity and to harmonize measurement details across indicators and programs
• Add disaggregation to provide details on collaboration supported
and S3 thematic priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Definition: The indicator counts the number of enterprises collaborating with research organizations on R&D projects supported
through the program. At least one enterprise and one research organization must collaborate on the project. The collaboration may
be new or a continuation of existing collaboration and must last at
least as long as the project. All enterprises participating in the project as partners are counted as contributing to the indicator. Double
counting is avoided, meaning a single enterprise is counted only once
regardless of the number of projects it is participating in.
Disaggregation: By research field; by S3 thematic priority areas; by
region; by novelty of collaboration (new, existing); by perception of
quality of collaboration (satisfaction)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract; partnership agreements; approved requests for reimbursements; decision on final payment
disbursement
• Process: Target assigned during application phase; progress
tracked through quarterly project implementation reports; assessment at approval of final implementation report and final
payment disbursement of individual projects
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Output

Private
investment
matching public
support in
innovation or
R&D projects

Assessment
• Revise indicator and definition to explicitly refer to the value of private investment and to standardize wording with other indicators
• Add disaggregation to enable further analysis of S3 thematic
priority areas
Revision
Indicator: Value of private investment matching public support in
RDI projects
Definition: This indicator measures the total value of private contribution in supported RDI projects, including non-eligible parts of
the project. The amount is an addition to the public funds received
from the program. The amount is calculated by subtracting the public
funds (including the grant value and other contributions from public
sources, if applicable) from the total project value (including eligible
and non-eligible project costs).
Disaggregation: By industry; by S3 thematic priority area; by domestic vs. foreign investments
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment; signed statement declaring the
value of own investments of enterprises through ineligible costs
• Process: Target assigned during application phase; progress
tracked through implementation reports, assessment at approval
of final implementation report and final payment disbursement
of individual projects
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Number of job
positions in
R&D created in
enterprises by
RDI projects after
the end of funded
project
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Assessment
• Revise indicator to harmonize across programs and combine
with similar indicators tracked by the project
• Revise definition for clarity and to add details on measurement
• Add disaggregation to reveal the demographics of researchers
hired by the enterprises for R&D work
Revision
Indicator: Change in employment of researchers in enterprises after project completion
Definition: The indicator measures the change in the gross number
of full-time equivalent (FTE) researchers employed in the supported
enterprises after project completion. The indicator is calculated as
the difference between the number of researchers (FTE) in enterprises in the year preceding the submission of the project application
(baseline value) and the number of researchers (FTE) up to five years
after project completion (target value). Engagement of researchers
employed less than full-time should be converted to the number of
FTE employees by dividing the researchers’ scheduled hours by the
number of hours in the full-time workweek.
Disaggregation:
• By gender
• Out of which: Number of young researchers (research students,
PhD students, early-stage researchers) employed
• Out of which: Vulnerable groups (minorities, migrants, disabled,
other disadvantaged persons)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports; supporting evidence
(employment contracts)
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years from
project completion
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Outcome

Number of
collaborative
contracted
projects between
companies
and HEIs/PROs
after the end
of supported
projects

Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative
research projects involving the beneficiary of the supported project
and at least one other entity and contracted after the end of implementation of the supported project. The beneficiary organization
is involved as either the main beneficiary or a partner in the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type of
partner (research organization, enterprise, other); by partner origin
(domestic, foreign, diaspora); by type of research (basic, applied, experimental development); by science area; by science field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing information on project beneficiary and partners, date of contract
award, project value and funding source, short description of
objectives and activities, links to web pages providing additional
information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Number of
collaborative
contracted
projects (by
beneficiaries in
HEIs and PRO)
with foreign
HEI and PRO
institutions

Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:

Number of joint
publications
(between PRO
beneficiary
and industry
partner(s))

Assessment
• Standardize this indicator with existing indicator “Number of scientific publications published in scientific journals and indexed
in ‘Web of Science’” but with added distinction of whether the
publication was a done jointly between PRO beneficiary and
industry partner(s). In the mentioned indicator, one suggestion
would be to add the following disaggregation: “Out of which:
Number of joint publications with industry partners”

Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative
research projects involving the beneficiary of the supported project
and at least one other entity and contracted after the end of implementation of the supported project. The beneficiary organization
is involved as either the main beneficiary or a partner in the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type of
partner (research organization, enterprise, other); by partner origin
(domestic, foreign, diaspora); by type of research (basic, applied, experimental development); by science area; by science field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing information on project beneficiary and partners, date of contract
award, project value and funding source, short description of
objectives and activities, links to web pages providing additional
information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of
Scientific
publications
published in the
journals indexed
in the Web of
Science Core
Collection

Assessment
• Indicator can be broadened to capture all scientific publications
indexed in the Web of Science, providing the ability to disaggregate by proxy measures of “quality” of the articles using journal
ranks, number of citations, etc. as suggested in the revision below
• Use as a parent indicator for other indicators tracking publications (e.g., publications in top journals, or co-authored with the
private sector)
• Optional measures can be used to track additional features of
such publications
Revision
Indicator: Number of scientific publications published in scientific
journals and indexed in “Web of Science”
Definition: Scientific papers are written and published reports
describing original research results with the aim of informing the
scientific community and the society as a whole about scientific
discoveries. Scientific papers indexed on the Web of Science (Core
Collection) platform include articles, reviews, proceedings, letters,
and chapters in books.
Disaggregation: By rank of journal where publication was published
(first and second-quartile journals, other); by scientific areas; by
scientific fields; by S3 priority areas; out of which: number of joint
publications with industry partners
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
Optional Measures:
• Number of citations received by publications supported by the
program
• Change in h-index of organizations supported
• Time needed for the publication to get first citation
• Number of other publications resulting from the project activities (Definition: other publications refer to those publications
that were not indexed in “Web of Science”)
MoCV:
• Verification: Implementation and post-implementation reports
containing list of publications and DOIs; source verification in
Web of Science (Core Collection)
• Process: Data to be collected in year 1, 3, and 5 after project
completion. Target for each recipient and program of the funding should be set in the application and contract based on the
feasibility and likelihood of publications during and after the
project period.

Analysis of the Croatia Smart Specialization Strategy: Logical Framework, Instruments, and Indicator Results

Outcome

Number of
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products/
services/
processes/
technologies
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Assessment
• The indicator could be split into two indicators that measure
product and process innovations separately
• The indicator definitions could be standardized (with the OECD/
Eurostat definition) and harmonized with similar indicators as
shown below.
Revision
1) Indicator: Number of product innovations introduced
Definition: The indicator measures the number of new product
innovations introduced by supported entities during and after the
project implementation period. A product innovation is the introduction of a good or service that is new or significantly improved
with respect to its characteristics or intended uses. This includes
significant improvements in technical specifications, components
and materials, incorporated software, user friendliness, or other
functional characteristics. Product innovations can utilize new
knowledge or technologies or can be based on new uses or combinations of existing knowledge or technologies. The term “product” is
used to cover both goods and services. Product innovations include
both the introduction of new goods and services and significant
improvements in the functional or user characteristics of existing
goods and services (Source: OECD/Eurostat). The number of product
innovations is reported cumulatively, up to a data collection point
set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by type (goods, services); by novelty
(new, improved)
Out of which: Number of “new-to-market” product innovations introduced (Note: A product is considered “new-to-market” if there is no
other product available on the national market that offers the same
functionality or if the new product uses technology that is significantly different from the technology of existing products. Potential
product novelty is determined in the phase of assessment of project
proposals submitted and verified when the product is developed.)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; assessment
at project completion; post-implementation reporting and assessment 1, 3 and 5 years after project completion
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2) Indicator: Number of process innovations introduced
Definition: The indicator measures the number of new process innovations introduced by supported entities during and after project
completion. A process innovation is the implementation of a new or
significantly improved production or delivery method. This includes
significant changes in techniques, equipment, or software. Process
innovations can be intended to decrease unit costs of production or
delivery, to increase quality, or to produce or deliver new or significantly improved products. Process innovations include new or significantly improved methods for the creation and provision of services.
They can involve significant changes in the equipment and software
used in services-oriented firms or in the procedures or techniques
that are employed to deliver services. Process innovations also cover
new or significantly improved techniques, equipment, and software
in ancillary support activities, such as purchasing, accounting, computing, and maintenance (Source: OECD/Eurostat). The number of
process innovations is reported cumulatively, up to a data collection
point set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by type of processes
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion
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Number of
commercialization
and technology
transfer
agreements
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Assessment
• Combine and revise indicator to a parent indicator to enable aggregation of different types of technology transfer models realized
while still enabling disaggregated measurement of individual
models such as the one measured by this indicator
Revision
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements or
contracts and intellectual property (IP) licensing agreements, or the
transfer can be realized through establishment of new enterprises.
More specifically, the following are the types of technology transfer
models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out of
supported projects: Number of new enterprises (start-up/spinoff/spin-out) established by project beneficiary or project partners as a result of funded project. A start-up is an enterprise less
than 3 years old. Spin-off is an enterprise that has been started
by a University group, but which has never left the university
environment and perhaps exists to offer specialist consultancy
services without the intention for any further expansion or full
technology transfer. Spin-out is an enterprise in which the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises for
technology transfer through granting rights of industrial ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in the
definition)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation
reporting and assessment 1 and 3 years after project completion
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Outcome

Number of
start-ups/spinoffs/spin-outs
originating
from supported
projects

Assessment
• Use a parent indicator that is disaggregated to this indicator,
which is defined below:
Revision
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements or
contracts and intellectual property (IP) licensing agreements, or the
transfer can be realized through establishment of new enterprises.
More specifically, the following are the types of technology transfer
models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise
less than 3 years old. A spin-off is an enterprise that has been
started by a university group but that has never left the university environment and perhaps exists to offer specialist consultancy services without the intention for any further expansion
or full technology transfer. A spin-out is an enterprise in which
the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises for
technology transfer through granting rights of industrial ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in the
definition)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion
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Number of IP
applications filed
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Assessment
• The indicator could be standardized with other indicators using
the indicator and definition described below, including disaggregation of filed and registered applications, because timeframe
may vary based on the policy instruments’ support intensity or
approach
Revision
Indicator: Number of IPR applications filed
Definition: Indicator refers to the number of IPR applications (including patents, trademarks, industrial designs, etc.) filed by the
project beneficiary and partners involved in project implementation
as a result of the research activities conducted in the scope of the
financed project. Applicant should state the expected number of
IPR applications in the project application. In the post-implementation reporting phase, applicant should provide a description of a
clear link between the conducted research activities and the IPR
protection filed.
Disaggregation: By type of IPR (patents, industrial design, trademarks); by application status (filed, registered/approved); by type of
procedure (national, international)
Target: At least 1 per project
Deadline for Achievement: 5 years from the date of project
completion
Optional Measures:
• •Number of “patentability studies” conducted to verify and protect IP of project results (by outcome: project result patentable/
not patentable)
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (documentation verifying the IPR application and its status)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion

Outcome

Number of IP
applications
registered

Assessment
• The indicator could be standardized with other indicators and
used as a disaggregate of “Number of IPR applications filed”
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Outcome

Total contracted
amount of RDI
funding from
centralized EU
funds (attracted
by beneficiaries)

Assessment
• Use a parent indicator “Value of R&D finance contracted from all
sources after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation projects acquired through competitive procedures, e.g., national and
centralized EU-level funding programs, or contracted from private
sector. Funds should be acquired by project beneficiary after the
end of the support and should have a clear purpose of conducting
R&D activities or strengthening capacities for R&D (such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
• MoCV:
• Verification: Post-implementation reports, providing information
on date of contract award, project value and funding source, short
description of planned objectives and activities, S3 alignment,
links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after project
completion
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Assessment
• Use a parent indicator “Value of R&D finance contracted from all
sources after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation projects acquired through competitive procedures, e.g., national and
centralized EU-level funding programs, or contracted from private
sector. Funds should be acquired by project beneficiary after the
end of the support and should have a clear purpose of conducting
R&D activities or strengthening capacities for R&D (such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports, providing information
on date of contract award, project value and funding source, short
description of planned objectives and activities, S3 alignment,
links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after project
completion
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Outcome

Total contracted
amount of further
RDI funding from
private sector
(attracted by
beneficiaries)

Assessment
• Use a parent indicator “Value of R&D finance contracted from all
sources after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation projects acquired through competitive procedures, e.g., national and
centralized EU-level funding programs, or contracted from private
sector. Funds should be acquired by project beneficiary after the
end of the support and should have a clear purpose of conducting
R&D activities or strengthening capacities for R&D (such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports, providing information
on date of contract award, project value and funding source, short
description of planned objectives and activities, S3 alignment,
links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after project
completion
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Specific Objective 2: Overcoming the fragmentation of innovation value chain
and the gap between research and business sector
SSO2.1: Strengthening links between scientific and business sector
PIs:
• Supporting development of Competence Centers
• Transfer of technology from research organizations to business sector
• Research infrastructure usage and researchers’ services for SMEs (STPII IRCRO program)
(Owners: Ministry of Economy and Sustainable Development, Ministry of Science and Education,
HAMAG-BICRO)
Output

Number of
R&D projects
supported

Assessment
• Use as parent indicator combining similar indicators that track
number of projects supported and introduce disaggregate
measures
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Output

Number of
enterprises
receiving grants

Assessment
• Revise indicator to match a standard indicator across programs
as provided below
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported by grants awarded through the program to develop and
launch new or improved products (including goods and services)
on the market. Double counting is avoided, meaning a single enterprise is counted only once, regardless of the number of projects
it is supported through. If an enterprise is supported to develop
more than one product, either through a single project or more
than one, it is counted as one. Indicator achievement is subject
to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval of final implementation report and final payment disbursement of individual projects. Beneficiaries are not required to
report on this indicator during project implementation because
it is tracked by the program managers based on the implementation status of particular projects (projects in implementation
phase and projects completed).
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Assessment
• Combine similar indicators into a single indicator counting the
enterprises supported through the program
• Revise definition for clarity and to harmonize measurement
details across indicators and programs
• Add disaggregation to provide details on type and novelty of
products developed, new enterprises supported, enterprises
supported to develop new-to-market products, and S3 thematic priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported by grants awarded through the program to develop and
launch new or improved products (including goods and services)
on the market. Double counting is avoided, meaning a single enterprise is counted only once, regardless of the number of projects
it is supported through. If an enterprise is supported to develop
more than one product, either through a single project or more
than one, it is counted as one. Indicator achievement is subject
to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval of final implementation report of individual projects. Beneficiaries are not required to report on this indicator during project
implementation because it is tracked by the program managers based on the implementation status of particular projects
(projects in implementation phase and projects completed).
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Output

Number of
enterprises
supported to
introduce new to
the firm products

Assessment
• Combine similar indicators into a single indicator counting the
enterprises supported through the program
• Revise definition for clarity and to harmonize measurement
details across indicators and programs
• Add disaggregation to provide details on type and novelty of
products developed, new enterprises supported, enterprises
supported to develop new-to-market products, and S3 thematic priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported by grants awarded through the program to develop and
launch new or improved products (including goods and services)
on the market. Double counting is avoided, meaning a single enterprise is counted only once, regardless of the number of projects
it is supported through. If an enterprise is supported to develop
more than one product, either through a single project or more
than one, it is counted as one. Indicator achievement is subject
to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval of final implementation report of individual projects. Beneficiaries are not required to report on this indicator during project
implementation because it is tracked by the program managers based on the implementation status of particular projects
(projects in implementation phase and projects completed).
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Output

Number of
enterprises
implementing
KET

Assessment
• Track as a disaggregate measure of “Number of enterprises supported.” In the mentioned indicator, one suggestion would be
to add the following disaggregation: “Out of which: Number of
enterprises supported to implement Key Enabling Technologies
(Note: Key Enabling Technologies refer to micro and nanoelectronics, nanotechnology, industrial biotechnology, advanced materials, photonics, and advanced manufacturing technologies)”

Output

Number of new
researchers
in supported
subjects

Assessment
• Harmonize with other indicators tracking number of researchers involved in project implementation and track the newly
employed researchers as a disaggregate measure
• Define indicator further, with slight revision in wording to harmonize with other program indicators
Revision
Indicator: Number of full-time equivalent (FTE) researchers involved
in project implementation
Definition: The indicator counts researchers that directly carry out
research and development activities related to the implementation
of the project. Workforce may be existing or new, employed at the
beneficiary and partners, or contracted from third parties. Auxiliary
staff for R&D activities (jobs that are not directly involved in R&D
activities) are not counted. The measurement unit is “Full-time
equivalent.” Engagement of researchers employed in the research
activities supported by the project less than full-time should be converted to the number of FTE employees by dividing the researchers’
scheduled hours by the number of hours in the full-time workweek.
Disaggregation: By employment duration (existing researchers,
newly employed researchers); by employment origin (researchers
employed at the beneficiary/partner institutions, external/contracted, and visiting researchers); by field/academic discipline; by gender; by source of financing of researchers’ salaries (fully or partially
supported through the grant, institutional funds, other funds); by
seniority (PhD students, post-doctoral researchers, senior researchers, other); Out of which:
• Vulnerable groups (minorities, migrants, disabled, other disadvantaged persons)
• Ratio of male to female of researchers employed
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports describing the researchers’
involvement in project implementation; supporting evidence
(employment contracts, timesheets)
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports, assessment at approval of final implementation report and final
payment disbursement of individual projects
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Output

Number of
collaborative
projects
conducted

Assessment
• Harmonize the indicator with other projects that also support
collaborative approach to project implementation
• Define the indicator further to improve clarity on what indicator measures
• Add disaggregation to capture different characteristics of the
project
Revision
Indicator: Number of collaborative research projects supported
Definition: The indicator refers to the number of collaborative R&D
projects conducted by grantees with the grant awarded under the
program. This indicator will capture only completed projects, which
are defined as those having approval of the grantee’s final project
implementation report and grantee receiving the final payment.
For monitoring purposes, the indicator should track the projects
that are contracted, ongoing, and completed.
Disaggregation: By project status (awarded/ongoing, completed);
by project results (projects that achieved their objectives, projects
with objectives partially achieved, projects that were discontinued due to irregularities or other reasons); by research field; by S3
thematic priority areas; by region; by novelty of collaboration (new,
existing); by perception of quality of collaboration (satisfaction); by
partner origin (Croatian, foreign)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract; approved requests for reimbursements; decision on final payment
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports; assessment at approval of final implementation report and final
payment disbursement of individual projects. Beneficiaries
are not required to report on this indicator during project implementation because it is tracked by the program managers
based on the implementation status of particular projects
(projects in implementation phase and projects completed).

Output

Number of
companycompany
collaborations
within RDI
projects

Assessment
• Use a parent indicator “Number of collaborative research projects supported” that is disaggregated to this indicator
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Output

Number of
enterprises
supported
cooperating
with research
institutions
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Assessment
• Revise definition slightly for clarity and to harmonize measurement details across indicators and programs
• Add disaggregation to provide details on collaboration supported and S3 thematic priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Definition: The indicator counts the number of enterprises collaborating with research organizations on R&D projects supported
through the program. At least one enterprise and one research organization must collaborate on the project. The collaboration may
be new or a continuation of existing collaboration and must last
at least as long as the project. All enterprises participating in the
project as partners are counted as contributing to the indicator.
Double counting is avoided, meaning a single enterprise is counted
only once regardless of the number of projects it is participating in.
Disaggregation: By research field; by S3 thematic priority areas;
by region; by novelty of collaboration (new, existing); by perception
of quality of collaboration (satisfaction)
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract; partnership agreements; approved requests for reimbursements; decision on final payment disbursement
• Process: Target assigned during application phase; progress
tracked through quarterly project implementation reports; assessment at approval of final implementation report and final
payment disbursement of individual projects
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Output

Private
investment
matching public
support in
innovation or
R&D projects

Assessment
• Revise indicator and definition to explicitly refer to the value
of private investment and to standardize wording with other
indicators
• Add disaggregation to enable further analysis of S3 thematic
priority areas
Revision
Indicator: Value of private investment matching public support
in RDI projects
Definition: This indicator measures the total value of private contribution in supported RDI projects, including non-eligible parts of
the project. The amount is an addition to the public funds received
from the program. The amount is calculated by subtracting the
public funds (including the grant value and other contributions
from public sources, if applicable) from the total project value (including eligible and non-eligible project costs).
Disaggregation: By industry; by S3 thematic priority area; by domestic vs foreign investments
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment; signed statement declaring
the value of own investments of enterprises through ineligible
costs
• Process: Target assigned during application phase; progress
tracked through implementation reports, assessment at approval of final implementation report and final payment disbursement of individual projects
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Output

Number of
commercialization
and technology
transfer
agreements
(signed with
industry)
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Assessment
• Combine and revise indicator to a parent indicator to enable
aggregation of different types of technology transfer models
realized while still enabling disaggregated measurement of
individual models such as the one measured by this indicator
Revision
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements
or contracts and intellectual property (IP) licensing agreements, or
the transfer can be realized through establishment of new enterprises. More specifically, the following are the types of technology
transfer models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise less than 3 years old. A spin-off is an enterprise that has
been started by a university group but that has never left the
university environment and perhaps exists to offer specialist
consultancy services without the intention for any further expansion or full technology transfer. A spin-out is an enterprise
in which the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises
for technology transfer through granting rights of industrial
ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in
the definition)
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual
reporting during project implementation period; post-implementation reporting and assessment 1 and 3 years after project completion
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Output

Share of
companies that
are newcomers
to RDI schemes

Assessment
• Define what is meant by newcomers, i.e., are they enterprises
that had not previously received support through this particular program only or any other programs?
• Establish MoCV to describe information collection and verification process

Output

Number of FTE
researchers
engaged
in private
companies

Assessment
• Standardize the indicator with similar indicators tracking the
number of researchers involved in other programs
• Clarify the definition with more information and disaggregates
Revision
Indicator: Number of full-time equivalent (FTE) researchers involved in project implementation
Definition: The indicator counts researchers that directly carry out
research and development activities related to the implementation of the project. Workforce may be existing or new, employed
at the beneficiary and partners, or contracted from third parties.
Auxiliary staff for R&D activities (jobs that are not directly involved
in R&D activities) are not counted. The measurement unit is “Fulltime equivalent.” Engagement of researchers employed in the
research activities supported by the project less than full-time
should be converted to the number of FTE employees by dividing
the researchers’ scheduled hours by the number of hours in the
full-time workweek.
Disaggregation: By employment duration (existing researchers,
newly employed researchers); by employment origin (researchers
employed at the beneficiary/partner institutions, external/contracted, and visiting researchers); by field/academic discipline;
by gender; by source of financing of researchers’ salaries (fully or
partially supported through the grant, institutional funds, other
funds); by seniority (PhD students, post-doctoral researchers, senior researchers, other); Out of which:
• Vulnerable groups (minorities, migrants, disabled, other disadvantaged persons)
• Ratio of male to female of researchers employed
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports describing the researchers’
involvement in project implementation; supporting evidence
(employment contracts, timesheets)
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports, assessment at approval of final implementation report and final
payment disbursement of individual projects
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Outcome

Number of job
positions in R&D
created in ROs by
RDI projects after
the end of funded
project

Assessment
• Standardize the indicator with similar indicator used in other
programs
• Clarify the definition with more information and disaggregates

Outcome

Number of
collaborative
contracted
projects between
companies
and HEIs/PROs
after the end
of supported
projects

Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative research projects involving the beneficiary of the supported
project and at least one other entity and contracted after the end
of implementation of the supported project. The beneficiary organization is involved as either the main beneficiary or a partner in
the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type
of partner (research organization, enterprise, other); by partner
origin (domestic, foreign, diaspora); by type of research (basic,
applied, experimental development); by science area; by science
field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing
information on project beneficiary and partners, date of contract award, project value and funding source, short description of objectives and activities, links to web pages providing
additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of
new innovative
products/
services/
processes/
technologies

Assessment
• The indicator could be split into two indicators that measure
product and process innovations separately
• The indicator definitions could be standardized (with the OECD/
Eurostat definition) and harmonized with similar indicators as
shown below.
Revision
1) Indicator: Number of product innovations introduced
Definition: The indicator measures the number of new product
innovations introduced by supported entities during and after the
project implementation period. A product innovation is the introduction of a good or service that is new or significantly improved
with respect to its characteristics or intended uses. This includes
significant improvements in technical specifications, components
and materials, incorporated software, user friendliness, or other
functional characteristics. Product innovations can utilize new
knowledge or technologies or can be based on new uses or combinations of existing knowledge or technologies. The term “product” is used to cover both goods and services. Product innovations
include both the introduction of new goods and services and significant improvements in the functional or user characteristics of
existing goods and services (Source: OECD/Eurostat). The number
of product innovations is reported cumulatively, up to a data collection point set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by type (goods, services); by novelty
(new, improved)
• Out of which: Number of “new-to-market” product innovations
introduced (Note: A product is considered “new-to-market”
if there is no other product available on the national market
that offers the same functionality or if the new product uses
technology that is significantly different from the technology
of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted
and verified when the product is developed.)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; assessment
at project completion; post-implementation reporting and assessment 1, 3 and 5 years after project completion
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2) Indicator: Number of process innovations introduced
Definition: The indicator measures the number of new process
innovations introduced by supported entities during and after
project completion. A process innovation is the implementation
of a new or significantly improved production or delivery method.
This includes significant changes in techniques, equipment, or
software. Process innovations can be intended to decrease unit
costs of production or delivery, to increase quality, or to produce
or deliver new or significantly improved products. Process innovations include new or significantly improved methods for the
creation and provision of services. They can involve significant
changes in the equipment and software used in services-oriented
firms or in the procedures or techniques that are employed to deliver services. Process innovations also cover new or significantly
improved techniques, equipment, and software in ancillary support activities, such as purchasing, accounting, computing, and
maintenance (Source: OECD/Eurostat). The number of process
innovations is reported cumulatively, up to a data collection point
set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by type of processes
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; annual
reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of
commercialization
and technology
transfer
agreements

Assessment
• Combine and revise indicator to a parent indicator to enable
aggregation of different types of technology transfer models
realized while still enabling disaggregated measurement of
individual models such as the one measured by this indicator
Revision
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements
or contracts and intellectual property (IP) licensing agreements, or
the transfer can be realized through establishment of new enterprises. More specifically, the following are the types of technology
transfer models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise less than 3 years old. A spin-off is an enterprise that has
been started by a university group but that has never left the
university environment and perhaps exists to offer specialist
consultancy services without the intention for any further expansion or full technology transfer. A spin-out is an enterprise
in which the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises
for technology transfer through granting rights of industrial
ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in
the definition)
Target: As assigned by the applicant
Deadline for Achievement: 3 years from the date of project
completion
• MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual
reporting during project implementation period; post-implementation reporting and assessment 1 and 3 years after project completion
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Outcome

Number of
licensing
agreements
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Assessment
• Combine and revise indicator to a parent indicator to enable
aggregation of different types of technology transfer models
realized while still enabling disaggregated measurement of
individual models such as the one measured by this indicator
Revision
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements
or contracts and intellectual property (IP) licensing agreements, or
the transfer can be realized through establishment of new enterprises. More specifically, the following are the types of technology
transfer models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise less than 3 years old. A spin-off is an enterprise that has
been started by a university group but that has never left the
university environment and perhaps exists to offer specialist
consultancy services without the intention for any further expansion or full technology transfer. A spin-out is an enterprise
in which the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises
for technology transfer through granting rights of industrial
ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in
the definition)
Target: As assigned by the applicant
Deadline for Achievement: 3 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual
reporting during project implementation period; post-implementation reporting and assessment 1 and 3 years after project completion
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Outcome

Number of
start-ups/spinoffs/spin-outs
originating
from supported
projects

Assessment
• Use a parent indicator that is disaggregated to this indicator,
which is defined below:
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements
or contracts and intellectual property (IP) licensing agreements, or
the transfer can be realized through establishment of new enterprises. More specifically, the following are the types of technology
transfer models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise less than 3 years old. A spin-off is an enterprise that has
been started by a university group but that has never left the
university environment and perhaps exists to offer specialist
consultancy services without the intention for any further expansion or full technology transfer. A spin-out is an enterprise
in which the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises
for technology transfer through granting rights of industrial
ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in
the definition)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed or formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual
reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of IP
applications filed
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Assessment
• The indicator could be standardized with other indicators using the indicator and definition described below, including
disaggregation of filed and registered applications, because
timeframe may vary based on the policy instruments’ support
intensity or approach
Revision
Indicator: Number of IPR applications filed
Definition: Indicator refers to the number of IPR applications (including patents, trademarks, industrial designs, etc.) by the project
beneficiary and partners involved in project implementation as
a result of the research activities conducted in the scope of the
financed project. Applicant should state the expected number of
IPR applications in the project application. In the post-implementation reporting phase, applicant should provide a description of
a clear link between the conducted research activities and the
IPR protection filed.
Disaggregation: By type of IPR (patents, industrial design, trademarks); by application status (filed, registered/approved); by type
of procedure (national, international)
Target: At least 1 per project
Deadline for Achievement: 5 years from the date of project
completion
Optional Measures:
• Number of “patentability studies” conducted to verify and
protect IP of project results (by outcome: project result patentable/not patentable)
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (documentation verifying the IPR application and its status)
• Process: Target assigned during application phase; annual
reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of IP
applications
registered

Assessment
• The indicator could be standardized with other indicators and
used as a disaggregate of “Number of IPR applications filed”

Outcome

Total contracted
amount of further
RDI funding from
private sector
(attracted by
beneficiaries)

Assessment
• Use a parent indicator “Value of R&D finance contracted from
all sources after project completion” that is disaggregated to
this indicator, which is defined below:
Revision
Indicator: Value of R&D finance contracted from all sources after
project completion
Definition: Value of funds allocated to research and innovation
projects acquired through competitive procedures, e.g., national
and centralized EU-level funding programs, or contracted from
private sector. Funds should be acquired by project beneficiary
after the end of the support and should have a clear purpose of
conducting R&D activities or strengthening capacities for R&D
(such as financing equipment purchase).
Disaggregation: By type of research (basic, applied, experimental
development); by research field; by S3 thematic priority areas; by
region; by funding source (national, EU, private, other)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports, providing information on date of contract award, project value and funding
source, short description of planned objectives and activities,
S3 alignment, links to web pages providing additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting/assessment 1, 3 and 5 years after
project completion
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Outcome

Sales of new-tofirm innovation
(as percentage of
turnover)

140

Assessment
• Revise indicator for clarity, given that all firm-level innovations are new-to-firm; harmonize terminology across programs
(i.e., using the word “revenue” instead of “turnover”) so that it
specifies the stated outcome more clearly because the current indicator does not clearly define all the stated elements;
combine two indicators with removal of the new-to-firm and
new-to-market distinction in order to enhance clarity and avoid
measurement issues
• Revise definition for clarity and use OECD/Eurostat terminology in order to ensure standardization
• Revise MoCV to harmonize across indicators to enable more
efficient data collection and analysis
Revision
Indicator: Percentage of sales revenue from product innovations
Definition: The indicator measures the percentage share of total
annual revenue from sales that can be attributed to the product
innovation resulting from the supported project. A product innovation is the introduction of a good or service that is new or significantly improved with respect to its characteristics or intended
uses. This includes significant improvements in technical specifications, components and materials, incorporated software, user
friendliness, or other functional characteristics. Product innovations can utilize new knowledge or technologies or can be based
on new uses or combinations of existing knowledge or technologies. The term “product” is used to cover both goods and services.
Product innovations include both the introduction of new goods
and services and significant improvements in the functional or
user characteristics of existing goods and services.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by product type (goods, services); by
product novelty (new, improved)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports; supporting evidence
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years
from project completion
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Outcome

Number of
partnerships with
other TTOs

Assessment
• Revise indicator to specify that the period for achievement is
after project period
• Revise definition to expand on the information by defining what
constitutes a “partnership”
• Add MoCV to provide more information on process and verification methods
Revision
Indicator: Number of partnerships with other TTOs after project
completion
Definition: The indicator refers to the number of partnerships
formed with other TTOs in Croatia after the project period as a
result of its improved capacity and resources to collaborate. Here,
“partnership” refers to any formal collaborative activities organized
(such as events) or formal Memorandums of Understanding (MoUs)
signed with other TTOs. One-off meetings or visits to other TTOs
may not be considered as sustained partnership. The indicator will
count partnerships in which some preliminary activities could have
begun during the project period, with formal partnership occurring
only after the project period. Any partnerships built during the project period will be counted under the output indicator.
Disaggregation: By type of partnership activities
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports; supporting evidence
(copies of MoUs signed, etc.)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion

SSO2.2: Institutional set-up for innovation system
PI: Establishment of Innovation Network for Industry and Thematic innovation Councils
(Owner: Ministry of Economy and Sustainable Development);
Output

Number of
companies
receiving nonfinancial support

Assessment
• Add a definition that specifies what non-financial supports are
to be tracked by the program
• Use those specific non-financial support initiatives or measures
as disaggregates to track how many enterprises are being supported through each type of initiative
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Output

Number of
Thematic
innovation
councils
established

Assessment
• Define what is meant by “established,” i.e., approval of the Council by a higher body, formulation of the constitution, finalization
of members in the Council, etc.
• Establish timeline for achievement, or yearly targets of how
many to be established over time

Output

Number of
Innovation
web platforms
established

Assessment
• If one platform is expected to be established; this indicator
can be set as a binary indicator of yes and no and “Number
of…” is redundant
• Define what is meant by “established,” i.e., approval of web
platform by designated authority, etc.
• Establish timeline for achievement, or yearly targets of how
many to be established over time
• Consider having additional indicators that measure utilization
rate or quality of the web-platform by users

Output

Number of
thematic
strategies for RDI
prepared

Assessment
• Define what is meant by “prepared,” i.e., whether approval is also
required for the prepared strategies by designated authority, etc.
• Establish timeline for achievement, or yearly targets of how
many to be prepared over time
• Consider having additional indicators that measure whether those strategies are implemented or used for program
development

Output

Report on
mapping of RDI
capacities in
business sector

Assessment
• Revise the indicator to read “Number of reports on mapping of
RDI capacities in business sector” if more than one is expected to be prepared; if not, this indicator can be set as a binary
indicator of yes and no
• Define what the report entails, such as any criteria for the content that will be used to review or approve the report

Outcome

Number of
strategic
projects (project
proposals)
defined within
thematic
innovation
platforms

Assessment
• Define the indicator further to elaborate on how strategic projects are to be “defined” within thematic innovation platforms;
it is not clear whether the intent is to measure the success of
thematic innovation platforms based on number of projects
that are supported; this should be clarified in the definition
• Anticipated timeline for launching such strategic projects
should also be established
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Specific Objective 3: Modernizing and diversifying Croatian economy through
increasing private investments in RDI
SSO3.1: Support to business investments in RDI
(Strengthened capacities for RDI of enterprises (including SMEs); their productivity, competitiveness and export activity raised and diversified production and services offer)
PIs:
• Fostering development of new products/services resulting from R&D activities – Phases I and II
• EUREKA
• EUROSTARS
(Owners: Ministry of Economy and Sustainable Development, HAMAG-BICRO)
Output

Number of
R&D projects
supported

Assessment
• Use as parent indicator combining similar indicators that track
number of projects supported and introduce disaggregate
measures

Output

Share of funded
projects per
specific TRL level
range

Assessment
• Merge with indicator “Number of R&D projects supported” by
using TRL level as a disaggregation measure
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supported

144

Assessment
• Revise indicator to match a standard indicator across programs
as provided below
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: the date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report and final payment disbursement
of individual projects. Beneficiaries are not required to report
on this indicator during project implementation because it is
tracked by the program managers based on the implementation
status of particular projects (projects in implementation phase
and projects completed).
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Output

Number of
enterprises
receiving grants

Assessment
• Revise indicator to match a standard indicator across programs
as provided below
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report and final payment disbursement
of individual projects. Beneficiaries are not required to report
on this indicator during project implementation because it is
tracked by the program managers based on the implementation
status of particular projects (projects in implementation phase
and projects completed).

Output

Share of
companies that
are newcomers
to RDI schemes

Assessment
• Specify what is meant by newcomers, i.e., are they enterprises
that had not previously received support through this particular
program only or any other RDI programs?
• Establish MoCV to describe information collection and verification process
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enterprises
supported to
introduce new
to the market
products
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Assessment
• Combine similar indicators into a single indicator counting the
enterprises supported through the program
• Revise definition for clarity and to harmonize measurement details across indicators and programs
• Add disaggregation to provide details on type and novelty of
products developed, new enterprises supported, enterprises
supported to develop new-to-market products, and S3 thematic
priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report of individual projects. Beneficiaries
are not required to report on this indicator during project implementation because it is tracked by the program managers based
on the implementation status of particular projects (projects in
implementation phase and projects completed).
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Output

Number of
enterprises
supported to
introduce new to
the firm products

Assessment
• Combine similar indicators into a single indicator counting the
enterprises supported through the program
• Revise definition for clarity and to harmonize measurement details across indicators and programs
• Add disaggregation to provide details on type and novelty of
products developed, new enterprises supported, enterprises
supported to develop new-to-market products, and S3 thematic
priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report of individual projects. Beneficiaries
are not required to report on this indicator during project implementation because it is tracked by the program managers based
on the implementation status of particular projects (projects in
implementation phase and projects completed).
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Output

Number of
enterprises
implementing
KET

Assessment
• Track as a disaggregate measure of “Number of enterprises supported.” In the mentioned indicator, one suggestion would be to
add the following disaggregation: “Out of which: Number of enterprises supported to implement Key Enabling Technologies (Note:
Key Enabling Technologies refer to micro and nanoelectronics,
nanotechnology, industrial biotechnology, advanced materials,
photonics, and advanced manufacturing technologies)”

Output

Number of
collaborative
projects
conducted

Assessment
• Harmonize the indicator with other projects that also support
collaborative approach to project implementation
• Define the indicator further to improve clarity on what indicator measures
• Add disaggregation to capture different characteristics of the
project
Revision
Indicator: Number of collaborative research projects supported
Definition: The indicator refers to the number of collaborative R&D
projects conducted by grantees with the grant awarded under the
program. This indicator will capture only completed projects, which
are defined as those having approval of the grantee’s final project
implementation report and grantee receiving the final payment. For
monitoring purposes, the indicator should track the projects that
are contracted, ongoing, and completed.
Disaggregation: By project status (awarded/ongoing, completed);
by project results (projects which achieved their objectives, projects
with objectives partially achieved, projects which were discontinued due to irregularities or other reasons); by research field; by S3
thematic priority areas; by region; by novelty of collaboration (new,
existing); by perception of quality of collaboration (satisfaction); by
partner origin (Croatian, foreign)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract; approved requests for reimbursements; decision on final payment
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports; assessment at approval of final implementation report and final
payment disbursement of individual projects. Beneficiaries are
not required to report on this indicator during project implementation because it is tracked by the program managers based on
the implementation status of particular projects (projects in
implementation phase and projects completed).
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Output

Number of
companycompany
collaborations
within RDI
projects

Assessment
• Use a parent indicator “Number of collaborative research projects
supported” that is disaggregated to this indicator

Output

Number of
enterprises
supported
cooperating
with research
institutions

Assessment
• Revise definition slightly for clarity and to harmonize measurement details across indicators and programs
• Add disaggregation to provide details on collaboration supported
and S3 thematic priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Definition: The indicator counts the number of enterprises collaborating with research organizations on R&D projects supported
through the program. At least one enterprise and one research organization must collaborate on the project. The collaboration may
be new or a continuation of existing collaboration and must last at
least as long as the project. All enterprises participating in the project as partners are counted as contributing to the indicator. Double
counting is avoided, meaning a single enterprise is counted only once
regardless of the number of projects it is participating in.
Disaggregation: By research field; by S3 thematic priority areas; by
region; by novelty of collaboration (new, existing); by perception of
quality of collaboration (satisfaction)
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract; partnership agreements; approved requests for reimbursements; decision on final payment
disbursement
• Process: Target assigned during application phase; progress
tracked through quarterly project implementation reports; assessment at approval of final implementation report and final
payment disbursement of individual projects
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R&D projects

150

Assessment
• Revise indicator and definition to explicitly refer to the value of private investment and to standardize wording with other indicators
• Add disaggregation to enable further analysis of S3 thematic
priority areas
Revision
Indicator: Value of private investment matching public support in
RDI projects
Definition: This indicator measures the total value of private contribution in supported RDI projects, including non-eligible parts of
the project. The amount is an addition to the public funds received
from the program. The amount is calculated by subtracting the public
funds (including the grant value and other contributions from public
sources, if applicable) from the total project value (including eligible
and non-eligible project costs).
Disaggregation: By industry; by S3 thematic priority area; by domestic vs. foreign investments
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment; signed statement declaring the
value of own investments of enterprises through ineligible costs
• Process: Target assigned during application phase; progress
tracked through implementation reports, assessment at approval
of final implementation report and final payment disbursement
of individual projects
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Output

Number of new
researchers
in supported
subjects

Assessment
• Harmonize with other indicators tracking number of researchers
involved in project implementation and track the newly employed
researchers as a disaggregate measure
• Define indicator further, with slight revision in wording to harmonize with other program indicators
Revision
Indicator: Number of full-time equivalent (FTE) researchers involved
in project implementation
Definition: The indicator counts researchers that directly carry out
research and development activities related to the implementation
of the project. Workforce may be existing or new, employed at the
beneficiary and partners, or contracted from third parties. Auxiliary
staff for R&D activities (jobs that are not directly involved in R&D
activities) are not counted. The measurement unit is “Full-time
equivalent.” Engagement of researchers employed in the research
activities supported by the project less than full-time should be converted to the number of FTE employees by dividing the researchers’
scheduled hours by the number of hours in the full-time workweek.
Disaggregation: By employment duration (existing researchers,
newly employed researchers); by employment origin (researchers
employed at the beneficiary/partner institutions, external/contracted,
and visiting researchers); by field/academic discipline; by gender; by
source of financing of researchers’ salaries (fully or partially supported through the grant, institutional funds, other funds); by seniority
(PhD students, post-doctoral researchers, senior researchers, other); Out of which:
• Vulnerable groups (minorities, migrants, disabled, other disadvantaged persons)
• Ratio of male to female of researchers employed
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports describing the researchers’ involvement in project implementation; supporting evidence
(employment contracts, timesheets)
• Process: Target assigned during application phase; progress
tracked through annual project implementation reports, assessment at approval of final implementation report and final
payment disbursement of individual projects
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Number of job
positions in R&D
created and filled
in enterprises by
RDI projects after
the end of funded
project
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Assessment
• Revise indicator to harmonize across programs and combine
with similar indicators tracked by the project
• Revise definition for clarity and to add details on measurement
• Add disaggregation to reveal the demographics of researchers
hired by the enterprises for R&D work
Revision
Indicator: Change in employment of researchers in enterprises after project completion
Definition: The indicator measures the change in the gross number
of full-time equivalent (FTE) researchers employed in the supported
enterprises after project completion. The indicator is calculated as
the difference between the number of researchers (FTE) in enterprises in the year preceding the submission of the project application
(baseline value) and the number of researchers (FTE) up to five years
after project completion (target value). Engagement of researchers
employed less than full-time should be converted to the number of
FTE employees by dividing the researchers’ scheduled hours by the
number of hours in the full-time workweek.
Disaggregation:
• By gender
• Out of which: Number of young researchers (research students,
PhD students, early-stage researchers) employed
• Out of which: Vulnerable groups (minorities, migrants, disabled,
other disadvantaged persons)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports; supporting evidence
(employment contracts)
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years from
project completion
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Outcome

Number of
collaborative
contracted
projects between
companies
and HEIs/PROs
after the end
of supported
projects

Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative
research projects involving the beneficiary of the supported project
and at least one other entity and contracted after the end of implementation of the supported project. The beneficiary organization is
involved as either the main beneficiary or a partner in the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type of
partner (research organization, enterprise, other); by partner origin
(domestic, foreign, diaspora); by type of research (basic, applied, experimental development); by science area; by science field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing information on project beneficiary and partners, date of contract
award, project value and funding source, short description of
objectives and activities, links to web pages providing additional
information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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processes/
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Assessment
• The indicator could be split into two indicators that measure
product and process innovations separately
• The indicator definitions could be standardized (with the OECD/
Eurostat definition) and harmonized with similar indicators as
shown below.
Revision
1) Indicator: Number of product innovations introduced
Definition: The indicator measures the number of new product
innovations introduced by supported entities during and after the
project implementation period. A product innovation is the introduction of a good or service that is new or significantly improved
with respect to its characteristics or intended uses. This includes
significant improvements in technical specifications, components
and materials, incorporated software, user friendliness, or other
functional characteristics. Product innovations can utilize new
knowledge or technologies or can be based on new uses or combinations of existing knowledge or technologies. The term “product” is
used to cover both goods and services. Product innovations include
both the introduction of new goods and services and significant
improvements in the functional or user characteristics of existing
goods and services (Source: OECD/Eurostat). The number of product
innovations is reported cumulatively, up to a data collection point
set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by type (goods, services); by novelty
(new, improved)
• Out of which: Number of “new-to-market” product innovations
introduced (Note: A product is considered “new-to-market” if
there is no other product available on the national market that
offers the same functionality or if the new product uses technology that is significantly different from the technology of existing
products. Potential product novelty is determined in the phase
of assessment of project proposals submitted and verified when
the product is developed.)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; assessment
at project completion; post-implementation reporting and assessment 1, 3 and 5 years after project completion
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2) Indicator: Number of process innovations introduced
Definition: The indicator measures the number of new process innovations introduced by supported entities during and after project
completion. A process innovation is the implementation of a new or
significantly improved production or delivery method. This includes
significant changes in techniques, equipment, or software. Process
innovations can be intended to decrease unit costs of production or
delivery, to increase quality, or to produce or deliver new or significantly improved products. Process innovations include new or significantly improved methods for the creation and provision of services.
They can involve significant changes in the equipment and software
used in services-oriented firms or in the procedures or techniques
that are employed to deliver services. Process innovations also cover
new or significantly improved techniques, equipment, and software
in ancillary support activities, such as purchasing, accounting, computing, and maintenance (Source: OECD/Eurostat). The number of
process innovations is reported cumulatively, up to a data collection
point set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by type of processes
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion
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Assessment
• Combine and revise indicator to a parent indicator to enable aggregation of different types of technology transfer models realized while still enabling disaggregated measurement of individual
models such as the one measured by this indicator
Revision
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements or
contracts and intellectual property (IP) licensing agreements, or the
transfer can be realized through establishment of new enterprises.
More specifically, the following are the types of technology transfer
models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise
less than 3 years old. A spin-off is an enterprise that has been
started by a university group but that has never left the university environment and perhaps exists to offer specialist consultancy services without the intention for any further expansion
or full technology transfer. A spin-out is an enterprise in which
the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises for
technology transfer through granting rights of industrial ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in the
definition)
Target: As assigned by the applicant
Deadline for Achievement: 3 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation
reporting and assessment 1 and 3 years after project completion
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Outcome

Number of
licensing
agreements

Assessment
• Combine and revise indicator to a parent indicator to enable aggregation of different types of technology transfer models realized while still enabling disaggregated measurement of individual
models such as the one measured by this indicator
Revision
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements or
contracts and intellectual property (IP) licensing agreements, or the
transfer can be realized through establishment of new enterprises.
More specifically, the following are the types of technology transfer
models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise
less than 3 years old. A spin-off is an enterprise that has been
started by a university group but that has never left the university environment and perhaps exists to offer specialist consultancy services without the intention for any further expansion
or full technology transfer. A spin-out is an enterprise in which
the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises for
technology transfer through granting rights of industrial ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in the
definition)
Target: As assigned by the applicant
Deadline for Achievement: 3 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed or formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation
reporting and assessment 1 and 3 years after project completion
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Assessment
• Combine and revise indicator to a parent indicator to enable aggregation of different types of technology transfer models realized while still enabling disaggregated measurement of individual
models such as the one measured by this indicator
Revision
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements or
contracts and intellectual property (IP) licensing agreements, or the
transfer can be realized through establishment of new enterprises.
More specifically, the following are the types of technology transfer
models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out of
supported projects: Number of new enterprises (start-up/spinoff/spin-out) established by project beneficiary project partners
as a result of funded project. A start-up is an enterprise less than
3 years old. A spin-off is an enterprise that has been started by
a university group but that has never left the university environment and perhaps exists to offer specialist consultancy services
without the intention for any further expansion or full technology transfer. A spin-out is an enterprise in which the university
or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises for
technology transfer through granting rights of industrial ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in the
definition)
Target: As assigned by the applicant
Deadline for Achievement: 3 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation
reporting and assessment 1 and 3 years after project completion
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Outcome

Number of IP
applications filed

Assessment
• The indicator could be standardized with other indicators using
the indicator and definition described below, including disaggregation of filed and registered applications, because timeframe
may vary based on the policy instruments’ support intensity or
approach
Revision
Indicator: Number of IPR applications filed
Definition: Indicator refers to the number of IPR applications (including patents, trademarks, industrial designs, etc.) filed by the
project beneficiary and partners involved in project implementation
as a result of the research activities conducted in the scope of the
financed project. Applicant should state the expected number of
IPR applications in the project application. In the post-implementation reporting phase, applicant should provide a description of a
clear link between the conducted research activities and the IPR
protection filed.
Disaggregation: By type of IPR (patents, industrial design, trademarks); by application status (filed, registered/approved); by type of
procedure (national, international)
Target: At least 1 per project
Deadline for Achievement: 5 years from the date of project
completion
Optional Measures:
• Number of “patentability studies” conducted to verify and protect IP of project results (by outcome: project result patentable/
not patentable)
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (documentation verifying the IPR application and its status)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion

Outcome

Number of IP
applications
registered

Assessment
• The indicator could be standardized with other indicators and
used as a disaggregate of “Number of IPR applications filed”
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after the end of
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Assessment
• Make minor revisions of indicator and definition to specify measurement details
• Add disaggregation to provide additional information on type of
investment conducted
• Revise MoCV by specifying verification source
Revision
Indicator: Value of private investment in R&D projects after project
completion
Definition: The indicator measures the total value of private investment by supported enterprises to undertake R&D activities after the
end of the supported project. This amount reflects the increase in
private sector expenditure in R&D after project completion, measured on annual basis up to 5 years after the grant period, excluding
future grants awarded to the enterprise.
Disaggregation: By investment purpose (cost categories); by S3
thematic priority area; by industry
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years from
project completion
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Outcome

Sales of new-tofirm innovation
(as percentage of
turnover)

Assessment
• Revise indicator for clarity, given that all firm-level innovations are
new-to-firm; harmonize terminology across programs (i.e., using
the word “revenue” instead of “turnover”) so that it specifies the
stated outcome more clearly because the current indicator does
not clearly define all the stated elements; combine two indicators with removal of the new-to-firm and new-to-market distinction in order to enhance clarity and avoid measurement issues
• Revise definition for clarity and use OECD/Eurostat terminology
in order to ensure standardization
• Revise MoCV to harmonize across indicators to enable more
efficient data collection and analysis
Revision
Indicator: Percentage of sales revenue from product innovations
Definition: The indicator measures the percentage share of total
annual revenue from sales that can be attributed to the product innovation resulting from the supported project. A product innovation
is the introduction of a good or service that is new or significantly
improved with respect to its characteristics or intended uses. This
includes significant improvements in technical specifications, components and materials, incorporated software, user friendliness, or
other functional characteristics. Product innovations can utilize new
knowledge or technologies or can be based on new uses or combinations of existing knowledge or technologies. The term “product” is
used to cover both goods and services. Product innovations include
both the introduction of new goods and services and significant
improvements in the functional or user characteristics of existing
goods and services.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by product type (goods, services); by
product novelty (new, improved)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports; supporting evidence
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years from
project completion

Outcome

Sales of newto-market
innovation (as
percentage of
turnover)

Assessment
• Track as disaggregate of “Sales of new-to-firm innovation (as
percentage of turnover)” because “new-to-market” products
are a sub-category of “new-to-firm” products (which refers to all
product innovations introduced)
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Outcome

Increase in
companies’
turnover
compared to year
of contracting
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Assessment
• Revise the indicator name to harmonize wording across indicators and to introduce neutrality by referring to “change” instead
of “increase”
Revision
Indicator: Change in sales revenue after project completion
Definition: The indicator measures the value of change in sales
revenue of the supported enterprises after project completion. The
indicator is calculated as the difference between the value of sales
revenue of the supported enterprises in the year preceding the submission of the project application (baseline value) and the annual
value of sales revenue up to five years after project completion (target value), expressed in absolute numbers. Sales revenue is taken
as annual gross sales revenue, which does not include any grant
support received by the enterprise.
Disaggregation:
• Out of which: Change in revenue from sales abroad (export)
Optional Measures:
• Percentage change in sales revenue
• Percentage change in revenue from sales abroad
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation survey, annual financial statements of enterprises
• Process: Target assigned during application phase; post-implementation reporting and annual assessment up to 5 years from
project completion
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Outcome

Outcome

Number of
collaborative
contracted
projects (by
beneficiaries in
companies) with
foreign HEI and
PRO institutions

Increase in share
of turnover from
exports compared
to contracting year

Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Number of collaborative projects contracted after project
completion
Definition: The indicator refers to the number of new collaborative
research projects involving the beneficiary of the supported project
and at least one other entity and contracted after the end of implementation of the supported project. The beneficiary organization is
involved as either the main beneficiary or a partner in the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type of
partner (research organization, enterprise, other); by partner origin
(domestic, foreign, diaspora); by type of research (basic, applied, experimental development); by science area; by science field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project completion
MoCV:
• Verification: Post-project implementation reports providing information on project beneficiary and partners, date of contract
award, project value and funding source, short description of
objectives and activities, links to web pages providing additional
information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
Assessment
• Use parent indicator “Increase in companies’ turnover compared
to year of contracting” and track as disaggregate measure, given
that export revenue is part of turnover

SSO3.2: Strengthened SMEs capacities to innovate (implementation of new solutions in the areas of
technology, product, process and organizational innovations, including marketing innovations, design
and innovation advisory, IPR and support services as well as non R&D based solutions applied by SMEs)
PIs:
• Innovations in S3 areas
• Integrator
• Innovations of newly established SMEs (Phases I and II)
• Commercialization of Innovation in Entrepreneurship
• Innovation Vouchers
• Proof of technological feasibility and commercialization capacity of innovative product/technology/
service at SMEs (STPII – PoC private)
• Support for RDI activities of SMEs for their technological upgrade and global competitiveness (STPII – RAZUM program)
(Owners: Ministry of Economy and Sustainable Development, HAMAG-BICRO)
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Number of
enterprises
supported
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Assessment
• Revise indicator to match a standard indicator across programs
as provided below
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation:
By S3 thematic priority areas; by industry; by type of product (goods,
services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report and final payment disbursement
of individual projects. Beneficiaries are not required to report
on this indicator during project implementation because it is
tracked by the program managers based on the implementation
status of particular projects (projects in implementation phase
and projects completed).
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Output

Number of
enterprises
receiving grants

Assessment
• Revise indicator to match a standard indicator across programs
as provided below
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report and final payment disbursement
of individual projects. Beneficiaries are not required to report
on this indicator during project implementation because it is
tracked by the program managers based on the implementation
status of particular projects (projects in implementation phase
and projects completed).
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Output

Number of new
enterprises
receiving grants
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Assessment
• Revise indicator to match a standard indicator across programs
that has this indicator as a disaggregate, as provided below
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation:
• By S3 thematic priority areas; by industry; by type of product
(goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report and final payment disbursement
of individual projects. Beneficiaries are not required to report
on this indicator during project implementation because it is
tracked by the program managers based on the implementation
status of particular projects (projects in implementation phase
and projects completed).
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Output

Number of
enterprises
supported to
introduce new
to the market
products)

Assessment
• Combine similar indicators into a single indicator counting the
enterprises supported through the program
• Revise definition for clarity and to harmonize measurement details across indicators and programs
• Add disaggregation to provide details on type and novelty of
products developed, new enterprises supported, enterprises
supported to develop new-to-market products, and S3 thematic
priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report of individual projects. Beneficiaries
are not required to report on this indicator during project implementation because it is tracked by the program managers based
on the implementation status of particular projects (projects in
implementation phase and projects completed).
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Number of
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introduce new to
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Assessment
• Combine similar indicators into a single indicator counting the
enterprises supported through the program
• Revise definition for clarity and to harmonize measurement details across indicators and programs
• Add disaggregation to provide details on type and novelty of
products developed, new enterprises supported, enterprises
supported to develop new-to-market products, and S3 thematic
priority areas covered
• Revise MoCV to harmonize across indicators
Revision
Indicator: Number of enterprises supported
Definition: The indicator counts the number of enterprises supported
by grants awarded through the program to develop and launch new
or improved products (including goods and services) on the market.
Double counting is avoided, meaning a single enterprise is counted
only once, regardless of the number of projects it is supported through.
If an enterprise is supported to develop more than one product, either through a single project or more than one, it is counted as one.
Indicator achievement is subject to project completion.
Disaggregation: By S3 thematic priority areas; by industry; by type
of product (goods, services); by product novelty (new, improved)
• Out of which: Number of new enterprises supported (Note:
“New enterprises” are enterprises established not more than 36
months before the date of submission of project application)
• Out of which: Number of enterprises supported to introduce
“new-to-market” products (Note: A product is considered “newto-market” if there is no other product available on the national
market that offers the same functionality or if the new product
uses technology that is significantly different from the technology of existing products. Potential product novelty is determined
in the phase of assessment of project proposals submitted and
verified when the product is developed.)
Target: As set by the program
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval
of final implementation report of individual projects. Beneficiaries
are not required to report on this indicator during project implementation because it is tracked by the program managers based
on the implementation status of particular projects (projects in
implementation phase and projects completed).
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Output

Private
investment
matching public
support in
innovation or
R&D projects

Assessment
• Revise indicator and definition to explicitly refer to the value of private investment and to standardize wording with other indicators
• Add disaggregation to enable further analysis of S3 thematic
priority areas
Revision
Indicator: Value of private investment matching public support in
RDI projects
Definition: This indicator measures the total value of private contribution in supported RDI projects, including non-eligible parts of
the project. The amount is an addition to the public funds received
from the program. The amount is calculated by subtracting the public
funds (including the grant value and other contributions from public
sources, if applicable) from the total project value (including eligible
and non-eligible project costs).
Disaggregation: By industry; by S3 thematic priority area; by domestic vs. foreign investments
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Grant contract, approved requests for reimbursements, decision on final payment; signed statement declaring the
value of own investments of enterprises through ineligible costs
• Process: Target assigned during application phase; progress
tracked through implementation reports, assessment at approval
of final implementation report and final payment disbursement
of individual projects

Output

Share of
companies that
are newcomers
to RDI schemes

Assessment
• Define what is meant by newcomers, i.e., those enterprises that
had not previously received support through this particular program only or any other programs?
• Establish MoCV to describe information collection and verification process

Output

Technical
success of
projects (concept
proven or not)

Assessment
• Track as disaggregate measure of the indicator tracking the
number of projects supported
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Number of
market analyses
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Assessment
• Provide clear definition and MoCV on what qualifies to be captured by the indicator, as suggested below
Revision
Definition: The indicator measures the number of market analyses prepared with the advisory support received from consultants
or service providers funded through the program. Market analyses
are prepared as analytical inputs for development of commercialization strategies or plans and include elements such as market
sizing and analysis of potential customers, competition, barriers to
entry, regulation, etc.
Disaggregation: By industry, S3 priority areas
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports; supporting evidence (copies
of market analyses prepared, invoices for the service provided)
• Process: Target assigned during application phase; progress
tracked through implementation report for the first half of the
implementation period; assessment at approval of final implementation report of individual projects

Output

Number of
demonstrations
of technical
feasibility
resulting from
PoC projects

Assessment
• Track as disaggregate measure of the indicator tracking the
number of projects supported

Output

Number of
(laboratory)
prototypes
resulting from
PoC projects

Assessment
• Track as disaggregate measure of the indicator tracking the
number of projects supported
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Output

Number of
commercialization
strategies

Assessment
• Provide clear definition and MoCV on what qualifies to be captured by the indicator, as suggested below
Revision
Definition: The indicator measures the number of commercialization
strategies or plans developed with the advisory support received
from consultants or service providers funded through the program.
This indicator captures the number of final deliverables in the form
of actual commercialization strategies or plans developed after various analytical activities, such as market analysis, cost-benefit analysis, or other studies that become inputs to the strategy document.
Disaggregation: By industry
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion
MoCV:
• Verification: Implementation reports; supporting evidence (copies
of strategies or plans developed, invoices for the service provided)
• Process: Target assigned during application phase; progress
tracked through implementation report for the first half of the
implementation period; assessment at approval of final implementation report of individual projects
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Number of
new innovative
products/
services/
processes/
technologies
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Assessment
• The indicator could be split into two indicators that measure
product and process innovations separately
• The indicator definitions could be standardized (with the OECD/
Eurostat definition) and harmonized with similar indicators as
shown below.
Revision
1) Indicator: Number of product innovations introduced
Definition: The indicator measures the number of new product
innovations introduced by supported entities during and after the
project implementation period. A product innovation is the introduction of a good or service that is new or significantly improved
with respect to its characteristics or intended uses. This includes
significant improvements in technical specifications, components
and materials, incorporated software, user friendliness, or other
functional characteristics. Product innovations can utilize new
knowledge or technologies or can be based on new uses or combinations of existing knowledge or technologies. The term “product” is
used to cover both goods and services. Product innovations include
both the introduction of new goods and services and significant
improvements in the functional or user characteristics of existing
goods and services (Source: OECD/Eurostat). The number of product
innovations is reported cumulatively, up to a data collection point
set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by type (goods, services); by novelty
(new, improved)
• Out of which: Number of “new-to-market” product innovations
introduced (Note: A product is considered “new-to-market” if
there is no other product available on the national market that
offers the same functionality or if the new product uses technology that is significantly different from the technology of existing
products. Potential product novelty is determined in the phase
of assessment of project proposals submitted and verified when
the product is developed.)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; assessment
at project completion; post-implementation reporting and assessment 1, 3 and 5 years after project completion
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2) Indicator: Number of process innovations introduced
Definition: The indicator measures the number of new process innovations introduced by supported entities during and after project
completion. A process innovation is the implementation of a new or
significantly improved production or delivery method. This includes
significant changes in techniques, equipment or software. Process
innovations can be intended to decrease unit costs of production or
delivery, to increase quality, or to produce or deliver new or significantly improved products. Process innovations include new or significantly improved methods for the creation and provision of services.
They can involve significant changes in the equipment and software
used in services-oriented firms or in the procedures or techniques
that are employed to deliver services. Process innovations also cover
new or significantly improved techniques, equipment, and software
in ancillary support activities, such as purchasing, accounting, computing, and maintenance (Source: OECD/Eurostat). The number of
process innovations is reported cumulatively, up to a data collection
point set in the post-implementation period.
Disaggregation: By S3 thematic priority areas; by type of processes
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion
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Private
investment in
R&D projects
after the end of
funded project

174

Assessment
• Make minor revisions of indicator and definition to specify measurement details
• Add disaggregation to provide additional information on type of
investment conducted
• Revise MoCV by specifying verification source
Revision
Indicator: Value of private investment in R&D projects after project
completion
Definition: The indicator measures the total value of private investment by supported enterprises to undertake R&D activities after the
end of the supported project. This amount reflects the increase in
private sector expenditure in R&D after project completion, measured on annual basis up to 5 years after the grant period, excluding
future grants awarded to the enterprise.
Disaggregation: By investment purpose (cost categories); by S3
thematic priority area; by industry
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years from
project completion
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Outcome

Sales of new-tofirm innovation
(as percentage of
turnover)

Assessment
• Revise indicator for clarity, given that all firm-level innovations are
new-to-firm; harmonize terminology across programs (i.e., using
the word “revenue” instead of “turnover”) so that it specifies the
stated outcome more clearly because the current indicator does
not clearly define all the stated elements; combine two indicators with removal of the new-to-firm and new-to-market distinction in order to enhance clarity and avoid measurement issues
• Revise definition for clarity and use OECD/Eurostat terminology
in order to ensure standardization
• Revise MoCV to harmonize across indicators to enable more
efficient data collection and analysis
Revision
Indicator: Percentage of sales revenue from product innovations
Definition: The indicator measures the percentage of total annual
revenue from sales that can be attributed to the product innovation
resulting from the supported project. A product innovation is the introduction of a good or service that is new or significantly improved
with respect to its characteristics or intended uses. This includes significant improvements in technical specifications, components and
materials, incorporated software, user friendliness, or other functional
characteristics. Product innovations can utilize new knowledge or
technologies or can be based on new uses or combinations of existing knowledge or technologies. The term “product” is used to cover
both goods and services. Product innovations include both the introduction of new goods and services and significant improvements in
the functional or user characteristics of existing goods and services.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by product type (goods, services); by
product novelty (new, improved)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports; supporting evidence
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years from
project completion

Outcome

Sales of newto-market
innovation (as
percentage of
turnover)

Assessment
• Track as disaggregate of “Sales of new-to-firm innovation (as
percentage of turnover),” because “new-to-market” products
are a sub-category of “new-to-firm” products (which refers to all
product innovations introduced)
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Increase in
companies’
turnover
compared to year
of contracting
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Assessment
• Revise the indicator name to harmonize wording across indicators and to introduce neutrality by referring to “change” instead
of “increase”
Revision
Indicator: Change in sales revenue after project completion
Definition: The indicator measures the value of change in sales
revenue of the supported enterprises after project completion. The
indicator is calculated as the difference between the value of sales
revenue of the supported enterprises in the year preceding the submission of the project application (baseline value) and the annual
value of sales revenue up to five years after project completion (target value), expressed in absolute numbers. Sales revenue is taken
as annual gross sales revenue, which does not include any grant
support received by the enterprise.
Disaggregation:
• Out of which: Change in revenue from sales abroad (export)
Optional Measures:
• Percentage change in sales revenue
• Percentage change in revenue from sales abroad
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation survey, annual financial statements of enterprises
• Process: Target assigned during application phase; post-implementation reporting and annual assessment up to 5 years from
project completion

Outcome

Increase in
share of turnover
from exports
compared to
contracting year

Assessment
• Use parent indicator “Increase in companies’ turnover compared
to year of contracting” and track as disaggregate measure, given
that export revenue is part of turnover
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Outcome

Number of job
positions in
R&D created in
enterprises by
RDI projects after
the end of funded
project

Assessment
• Revise indicator to harmonize across programs and combine
with similar indicators tracked by the project
• Revise definition for clarity and to add details on measurement
• Add disaggregation to reveal the demographics of researchers
hired by the enterprises for R&D work
Revision
Indicator: Change in employment of researchers in enterprises after project completion
Definition: The indicator measures the change in the gross number
of full-time equivalent (FTE) researchers employed in the supported
enterprises after project completion. The indicator is calculated as
the difference between the number of researchers (FTE) in enterprises in the year preceding the submission of the project application
(baseline value) and the number of researchers (FTE) up to five years
after project completion (target value). Engagement of researchers
employed less than full-time should be converted to the number of
FTE employees by dividing the researchers’ scheduled hours by the
number of hours in the full-time workweek.
Disaggregation:
• By gender
• Out of which: Number of young researchers (research students,
PhD students, early-stage researchers) employed
• Out of which: Vulnerable groups (minorities, migrants, disabled,
other disadvantaged persons)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports; supporting evidence
(employment contracts)
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years from
project completion
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Outcome

Number of IP
applications filed
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Assessment
• The indicator could be standardized with other indicators using
the indicator and definition described below, including disaggregation of filed and registered applications, because timeframe
may vary based on the policy instruments’ support intensity or
approach
Revision
Indicator: Number of IPR applications filed
Definition: Indicator refers to the number of IPR applications (including patents, trademarks, industrial designs, etc.) filed by the
project beneficiary and partners involved in project implementation
as a result of the research activities conducted in the scope of the
financed project. Applicant should state the expected number of
IPR applications in the project application. In the post-implementation reporting phase, applicant should provide a description of a
clear link between the conducted research activities and the IPR
protection filed.
Disaggregation: By type of IPR (patents, industrial design, trademarks); by application status (filed, registered/approved); by type of
procedure (national, international)
Target: At least 1 per project
Deadline for Achievement: 5 years from the date of project
completion
Optional Measures:
• Number of “patentability studies” conducted to verify and protect IP of project results (by outcome: project result patentable/
not patentable)
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (documentation verifying the IPR application and its status)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion

Outcome

Number of IP
applications
registered

Assessment
• The indicator could be standardized with other indicators and
used as a disaggregate of “Number of IPR applications filed”

179

Appendix

Outcome

Number of
start-ups/spinoffs/spin-outs
originating
from supported
projects

Assessment
• Use a parent indicator that is disaggregated to this indicator,
which is defined below:
Indicator: Number of technology transfer models realized due to
project implementation
Definition: The indicator refers to transfers of research results
(knowledge and technology) realized due to project implementation with the purpose of their further development or their use in
development and commercialization of new products (goods or
services). Project results can be transferred from project beneficiary
or partners to third parties in the form of signed R&D agreements or
contracts and intellectual property (IP) licensing agreements, or the
transfer can be realized through establishment of new enterprises.
More specifically, the following are the types of technology transfer
models captured (and disaggregated) by the indicator:
• Number of new start-ups/spin-offs/spin-outs originating out
of supported projects: Number of new enterprises (start-up/
spin-off/spin-out) established by project beneficiary or project
partners as a result of funded project. A start-up is an enterprise
less than 3 years old. A spin-off is an enterprise that has been
started by a university group, but that has never left the university environment and perhaps exists to offer specialist consultancy services without the intention for any further expansion
or full technology transfer. A spin-out is an enterprise in which
the university or institute has an equity stake.
• Number of licensing agreements signed with the industry: The
licensing agreement is a contract to be used by enterprises for
technology transfer through granting rights of industrial ownership (license of patents and trademarks).
• Number of other technology transfer agreements signed with
the industry: Any other forms of technology transfer or commercialization agreements signed with the enterprises.
• Number of contract research agreements with the industry.
Disaggregation: By models of technology transfer (as listed in the
definition)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (copies of contracts signed, formal documentation on establishment of an enterprise, etc.)
• Process: Target assigned during application phase; annual reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after project
completion
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Specific Objective 4: Upgrading in global value chain and promoting internationalization of Croatian enterprises
SSO4.1: Benchmark of industrial sectors according to Global perspective, for purpose of better
international positioning, focused policy defining and targeted investments in future
PI: Strategic project to support the Cluster Competitiveness Initiatives
(Owner: Ministry of Economy and Sustainable Development)
Output

Number of
companies
receiving nonfinancial support

Assessment
• Add a definition that specifies what non-financial supports are
to be tracked by the program
• Use those specific non-financial support initiatives or measures
as disaggregates to track how many enterprises are being supported through each type of initiative

Output

Number of
implemented
competitiveness
cluster initiatives

Assessment
• Define the indicator to describe qualifications of the initiatives
counted under this indictor
• Use disaggregates to enable further analysis of the indicator
• Clarify MoCV to ensure data for the indicator can be collected
and verified

Output

Number of
identified
potential new
brands under
STPA (subthematic priority
areas)

Assessment
• Define the indicator to set criteria for how program identifies
“potential new brands,” i.e., based on market-testing or market
analysis, benchmarking with similar products, etc.
• Use disaggregates to enable further analysis of the indicator
• Clarify MoCV to ensure data for the indicator can be collected
and verified
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Output

Number of
companies /
associations
(competitiveness
clusters)
taking part in
internationali
zation initiatives
(fairs, exhibitions,
trade visits)

Assessment
• Simplify the indicator to count only “number of enterprises”
that took part in internationalization initiatives rather than
“associations” because latter might not reveal how many companies benefitted
• Define the types of international initiatives in the definition (and
not in the indicator) and add relevant disaggregates
• Set MoCV that helps to collect and verify data for the indicator
Revision
Indicator: Number of enterprises that participated in internationalization events
Definition: The indicator refers to the number of enterprises that
participated at events organized for the purpose of internationalization of the enterprises and for which support was provided
through the program. Internationalization activities are appearances at events, fairs, business meetings, international project
development workshops organized and aimed at internationalization of SMEs’ products.
Disaggregation: By S3 priority areas, out of which newly established, by type of internationalization event (fairs/exhibition, trade
visits, etc.)
Target: As assigned by the applicant
Deadline for Achievement: The date of project completion (final
payment disbursement)
MoCV:
• Verification: Implementation reports; supporting evidence
(event programs, attendance signature lists with names and
ID numbers of enterprises and persons representing them,
event photos, invoices related to participation of companies
at internationalization events)
• Process: Target assigned during application phase; progress
tracked through implementation reports; assessment at approval of final implementation report and final payment disbursement of individual projects
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Number of
collaborative
contracted
projects between
companies
and HEIs/PROs
after the end
of supported
projects
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Assessment
• Use a parent indicator “Number of collaborative projects contracted after project completion” that is disaggregated to this
indicator, which is defined below:
Revision
Indicator: Number of collaborative projects contracted after project completion
Definition: The indicator refers to the number of new collaborative research projects involving the beneficiary of the supported
project and at least one other entity and contracted after the end
of implementation of the supported project. The beneficiary organization is involved as either the main beneficiary or a partner in
the implementation of the new projects contracted.
Disaggregation: By collaboration novelty (new, existing); by type of
partner (research organization, enterprise, other); by partner origin
(domestic, foreign, diaspora); by type of research (basic, applied, experimental development); by science area; by science field; by funding source (national, EU, private, other); by S3 thematic priority area
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-project implementation reports providing
information on project beneficiary and partners, date of contract award, project value and funding source, short description of objectives and activities, links to web pages providing
additional information (if applicable)
• Process: Target assigned during application phase; post-implementation reporting and assessment 1, 3 and 5 years after
project completion
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Outcome

Number of IP
applications filed

Assessment
• The indicator could be standardized with other indicators using the indicator and definition described below, including
disaggregation of filed and registered applications, because
timeframe may vary based on the policy instruments’ support
intensity or approach
Revision
Indicator: Number of IPR applications filed
Definition: Indicator refers to the number of IPR applications (including patents, trademarks, industrial designs, etc.) filed by the
project beneficiary and partners involved in project implementation
as a result of the research activities conducted in the scope of the
financed project. Applicant should state the expected number of
IPR applications in the project application. In the post-implementation reporting phase, applicant should provide a description of
a clear link between the conducted research activities and the
IPR protection filed.
Disaggregation: By type of IPR (patents, industrial design, trademarks); by application status (filed, registered/approved); by type
of procedure (national, international)
Optional Measures:
• Number of “patentability studies” conducted to verify and
protect IP of project results (by outcome: project result patentable/not patentable)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Implementation and post-implementation reports;
supporting evidence (documentation verifying the IPR application and its status)
• Process: Target assigned during application phase; annual
reporting during project implementation period; post-implementation reporting and assessment 1, 3 and 5 years after
project completion

Outcome

Number of IP
applications
registered

Assessment
• The indicator could be standardized with other indicators and
used as a disaggregate of “Number of IPR applications filed”
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Sales of new-tofirm innovation
(as percentage of
turnover)

184

Assessment
• Revise indicator for clarity, given that all firm-level innovations are new-to-firm; harmonize terminology across programs
(i.e., using the word “revenue” instead of “turnover”) so that it
specifies the stated outcome more clearly because the current indicator does not clearly define all the stated elements;
combine two indicators with removal of the new-to-firm and
new-to-market distinction in order to enhance clarity and avoid
measurement issues
• Revise definition for clarity and use OECD/Eurostat terminology in order to ensure standardization
• Revise MoCV to harmonize across indicators to enable more
efficient data collection and analysis
Revision
Indicator: Percentage of sales revenue from product innovations
Definition: The indicator measures the percentage share of total
annual revenue from sales that can be attributed to the product
innovation resulting from the supported project. A product innovation is the introduction of a good or service that is new or significantly improved with respect to its characteristics or intended uses.
This includes significant improvements in technical specifications,
components and materials, incorporated software, user friendliness,
or other functional characteristics. Product innovations can utilize
new knowledge or technologies or can be based on new uses or
combinations of existing knowledge or technologies. The term
“product” is used to cover both goods and services. Product innovations include both the introduction of new goods and services
and significant improvements in the functional or user characteristics of existing goods and services.
Disaggregation: By S3 thematic priority areas; by industry; by market (domestic, international); by product type (goods, services); by
product novelty (new, improved)
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation reports; supporting evidence
• Process: Target assigned during application phase; post-implementation reporting and assessment after 1, 3 and 5 years
from project completion
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Outcome

Sales of newto-market
innovation (as
percentage of
turnover)

Assessment
• Track as disaggregate of “Sales of new-to-firm innovation (as
percentage of turnover)” because “new-to-market” products
are a sub-category of “new-to-firm” products (which refers to
all product innovations introduced)

Outcome

Increase in
companies’
turnover
compared to year
of contracting

Assessment
• Revise the indicator name to harmonize wording across indicators and to introduce neutrality by referring to “change”
instead of “increase”
Revision
Indicator: Change in sales revenue after project completion
Definition: The indicator measures the value of change in sales
revenue of the supported enterprises after project completion.
The indicator is calculated as the difference between the value of
sales revenue of the supported enterprises in the year preceding
the submission of the project application (baseline value) and the
annual value of sales revenue up to five years after project completion (target value), expressed in absolute numbers. Sales revenue
is taken as annual gross sales revenue, which does not include any
grant support received by the enterprise.
Disaggregation:
• Out of which: Change in revenue from sales abroad (export)
Optional Measures:
• Percentage change in sales revenue
• Percentage change in revenue from sales abroad
Target: As assigned by the applicant
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Post-implementation survey, annual financial statements of enterprises
• Process: Target assigned during application phase; post-implementation reporting and annual assessment up to 5 years
from project completion

Outcome

Increase in
share of turnover
from exports
compared to
contracting year

Assessment
• Use parent indicator “Increase in companies’ turnover compared
to year of contracting” and track as disaggregate measure, given that export revenue is part of turnover
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Specific Objective 5: Working in partnerships to address social innovation
SSO5.1: Support to social innovation
PI: Support to social innovation
(Owner: Ministry of Economy and Sustainable Development)
(no indicator mentioned)

n/a

Specific Objective 6: Creating smart skills – upgrading the qualifications of
existing and new work force for smart specialization
SSO6.1: Improving tools for smart skills policies
PI: Improving the system of lifelong professional guidance and career development in the Republic
of Croatia
(Owner: Ministry of Labor, Pension System, Family and Social Policy)
Output

Development of
new econometric
forecasting
model/system
and foresight

Assessment
• The current indicator reads more like a milestone action; as
such, it can be further defined as an indicator in the following
way to specify approval of the model or system for application
– “Number of new econometric forecasting models or systems
for smart skills policies approved for application”
• Target can be set as per anticipated number of such models or
systems to be developed

Output

Number of new
or improved
services
supported in
development and
implementation

Assessment
• Revise the indicator to improve clarity and specificity on what
types of services are tracked by the indicator

PI: Implementing the Croatian Qualification Framework and development of tools for connecting
education and labor market (Owner: Ministry of Labor, Pension System, Family and Social Policy)
Output

Number of
occupational
standards in
line with CROQF
developed, based
on which new
educational
programs will be
aligned with labor
market needs

Assessment
• Define the indicator with additional information, particularly
on what comprises occupational standards (versus “education
programs/qualification standards” captured through another
indicator); the process that determines whether such standards
are developed “in line with CROQF” should also be elaborated
to ensure there is consistent interpretation of the indicator
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PI: Implementing the Croatian Qualification Framework on higher-education level
(Owner: Ministry of Science and Education)
Output

Number of
education
programs/
qualifications
standards in
line with CROQF
developed

Assessment
• The indicator can be revised to clarify any distinction suggested
between “programs” and “qualifications standards”; if the two
elements are substantially different, then it is more reasonable
to separate them into two indicators or use a parent indicator
that can be disaggregated into these two elements
• Define the indicator to clarify the types of education programs
or qualification standards that are covered by the indicator; the
process that determines whether such programs/standards
are developed “in line with CROQF” should also be elaborated
to ensure there is consistent interpretation of the indicator

Output

Number of
qualification
standards in the
CROQF register
developed, based
on which new
educational
programs will be
aligned with labor
market needs

Assessment
• Define the indicator with additional information, particularly
on what the “CROQF register” entails if it is not commonly understood; clarify whether, if certain qualification standards are
revised through program efforts, that would need to be captured;
specify the target and timeframe for monitoring the change

SSO6.2: Development and upgrading of smart skills within education system (at all levels vocational trainings, higher education and adult learning programs)
PI: STEM student scholarships
(Owner: Ministry of Science and Education)
Output

Number of
students
awarded with
scholarships

Assessment
• Define indicator further and add disaggregates, along with MoCV
that will be used to collect and verify information
Revision
Definition: The indicator refers to the number of undergraduate
and graduate students awarded with scholarships, as well as those
in integrated undergraduate and graduate studies in priority areas,
such as STEM. STEM areas refer to biotechnical, technical, biomedical, natural sciences, and ICT-related study programs (informatics,
business informatics, information science, and informatology). The
indicator value is calculated on annual basis.
Disaggregation: By level of study program (undergraduate, graduate, integrated undergraduate and graduate); by STEM area (biotechnical, technical, biomedical, natural sciences, ICT); by gender
• Out of which: Vulnerable groups (minorities, migrants, disabled,
other disadvantaged persons)
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Outcome

Completion
rate of students
who received
scholarships
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Assessment
• Define indicator further and add disaggregates, along with MoCV
that will be used to collect and verify information
Revision
Definition: The indicator refers to the share of students who received scholarships through the program and successfully finished
their studies in due time (without pausing or repeating any years)
in the total number of students who received scholarships and are
due to finish the studies in a particular year. The indicator value is
calculated on yearly basis, taking into account the number of years
needed to finish a particular study program.
Disaggregation: By level of study program (undergraduate, graduate, integrated undergraduate and graduate); by STEM area (biotechnical, technical, biomedical, natural sciences, ICT)
Target: As set by the program
Deadline for Achievement: 5 years from the date of project
completion
MoCV:
• Verification: Enrollment data provided by HEIs to MSE
• Process: Information collected and processed on yearly basis,
starting 3 years after project commencement and up to 5 years
after project completion

PI: Career development of young researchers (PhD education)
(Owner: Ministry of Science and Education)
Output

Number of
fellowships for
training and career
development
of researchers
on doctoral and
postdoctoral level

Assessment
• Define indicator further and add disaggregates, along with
MoCV that will be used to collect and verify information

Outcome

Number of young
researchers who
gained doctoral
(PhD) degree

Assessment
• Specify in the indicator whether “number of young researchers” refers to only to those that were supported
through the program

Outcome

Number of persons
who in the reference
year acquired a PhD
degree in STEM areas

Assessment
• Specify in the indicator if “number of persons” refers to only
scholarship recipients to avoid confusion
• Define what constitutes STEM areas; the definition can be
harmonized with other indicators by using the following description of STEM areas: “STEM areas refer to biotechnical,
technical, biomedical, natural sciences, and ICT-related study
programs (informatics, business informatics, information
science, and informatology).”
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PI: Modernization of vocational education and training programs and raising their quality to
increase students’ employability and opportunities for further education
(Owner: Ministry of Science and Education)
Output

Number of Sectoral
curricula for
vocational education
and training
based on learning
outcomes in targeted
sectors developed

Assessment
• Define the indicator with additional information. The phrase
“sectoral curricula for VET based on learning outcomes”
should be elaborated with relevant examples to improve
clarity of what is intended by the indicator. The “targeted
sectors” should be listed in the definition and used for disaggregation to enable more in-depth analysis of sectoral
gaps in curriculum development. The indicator definition
should specify whether “developed” should be interpreted
to capture those curricula that are “implemented” or applied
in VET; if both developed and implemented curricula are to
be tracked, then the indicator can be kept as “developed”
and a disaggregated indicator can be added that reads “out
of which – implemented”

Outcome

Percentage of
vocational schools
in which newly
developed VET
curricula based on
learning outcomes in
targeted sectors are
implemented (y1);

Assessment
• Define the indicator with additional information. The phrase
“sectoral curricula for VET curricula based on learning outcomes” should be elaborated with relevant examples to
improve clarity of what is intended by the indicator. The
“targeted sectors” should be listed out in the definition and
used for disaggregation to enable more in-depth analysis of
sectoral gaps in curricula development
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II. Structure and evolution of S3 policy mix
The S3 policy mix was transformed by replacing the initial categories of “delivery instruments” (DI) and “ways of implementation” (WI) with a single category of “policy
instruments” (PI). However, there appears to be no formal document available that would
establish clear connections between the DIs and WIs in the original structure (from the adopted S3 document) and the PIs in the revised set-up (from the S3 Action Plan 2019–2020).
The connections of DIs and WIs with PIs presented in this table were therefore introduced
by the authors based on their own interpretation of the available descriptions of particular elements and the indicators linked with them in the original and revised structure.
It is, however, worth noting that in some cases the descriptions of the elements are not
entirely clear, and the possible linkages appear somewhat ambiguous.

Table II.1 S3 Policy Mix in the official S3 document and S3 Action Plan 2019-202028

Delivery Instrument (DI)
(original)

Way of Implementation (WI)
(original)

Policy Instrument (PI)
(revised) 29

DI01 Increase RDI ability
for conducting top
quality research
and cooperation
on national and
international level

WI05 Grant scheme for
development of project
documentation “Project
pipeline preparation
for European Regional
Development Fund 2014 –
2020” (restricted)

PI02

Preparation of RDI
infrastructural projects

WI06 Grant scheme for
infrastructure of R&D
sector “Investments into
organizational reform
and infrastructure of RDI
sector” (restricted)

PI03

Investment into
organizational reform
and infrastructure of RDI
sector

PI04

Croatian Scientific
and Educational Cloud
(HR-ZOO)

PI05

Center for advanced
laser techniques (CALT)

PI06

Children Centre for
Translational Medicine
at the Children’s Hospital
Srebrnjak

PI07

Open scientific
infrastructural
platforms for innovative
applications in economy
and society – O-ZIP

28 The numeration of the elements in the table follows
the order in which they are listed/labeled in the
adopted S3 document (for Delivery Instruments
and Ways of Implementation), and S3 Action Plan
2019–2020 (for Policy Instruments).
29 The 19 “Main” Policy Instruments are listed in italic.
The concept of “Main” instruments is described in
section 2.3.
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Delivery Instrument (DI)
(original)

Way of Implementation (WI)
(original)

Policy Instrument (PI)
(revised)

WI07 Grant scheme
“Enabling synergies
with HORIZON 2020
through infrastructural
investment”- “Enabling
synergies with HORIZON
2020 initiatives for
spreading excellence:
Teaming, Twinning and
ERA chairs” (open)

PI08

Development and
strengthening synergies
with HORIZON 2020
horizontal activities:
Twinning and ERA chairs

PI09

Development and
strengthening synergies
with HORIZON 2020
horizontal activities:
Teaming

WI14 Grant scheme supporting
national Centers of
Research Excellence
(restricted)

PI10

Centers of Research
Excellence performing
excellent science

WI15 Grant scheme enabling
synergies with ERC grants
(open)

N/A30

WI12 Grant scheme
Strengthening capacities
for research, development
and innovation- R&D
collaboration projects
(open)

PI18

Strengthening
capacities for research,
development and
innovation

WI13 Grant scheme “Science
and Innovation
Investment Fund” (open)

PI16

Science and Innovation
Investment Fund

DI04 Project “Science
and Technology
Foresight”

WI02 Strategic project Science
and Technology Foresight
project

PI01

Science and Technology
Foresight

DI05 Development of
Innovation Network
for Industry and
creation of Thematic
Innovation Platforms

WI01 Strategic project
Establishment of
Innovation Network for
Industry and development
of Thematic Innovation
Platforms

PI22

Establishment of
Innovation Network for
Industry and Thematic
innovation Councils

DI02 Strengthening
research excellence
by supporting
national Centers of
Research Excellence
and enabling
synergies with ERC
grants
DI03 Support to research
organizations
conducting R&D&I
projects directed
towards the needs
of economy

30 According to the Report on S3 Implementation in the period 2016–2018, this grant scheme was
cancelled because there were no eligible applicants (existing ERC grantees).
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Delivery Instrument (DI)
(original)

Way of Implementation (WI)
(original)

Policy Instrument (PI)
(revised)

DI06 Creation of Centers
of Competence

WI08 Grant scheme for Centers
of Competence (open)

PI19

Supporting development
of Competence Centers

DI07 Strengthening links
between scientific
and business sector
through support to
Technology Transfer
Offices and Science
Technology Parks

WI03 Grant scheme for
Technology Transfer
Offices Program (open
call)

PI20

Transfer of technology
from ROs to business
sector - Support to TTOs
+ STPII TTO support
program

WI04 Grant scheme for
Science-Technology Parks
Program (open call)

N/A31

WI09 Grant scheme for
business investment in
RDI (open)

PI23

Support to development
of new products/
services resulting from
R&D activities (Phase I)

PI24

Support to development
of new products/
services resulting from
R&D activities (Phase II)

DI08 Support to business
investment in RDI

DI09 Support to SMEs
capacities to
innovate

WI10 Support to SMEs
capacities to innovate
(grant scheme)

PI25

Innovations in S3 areas

PI26

Integrator

DI10 Competitiveness
Cluster initiatives

WI16 Strategic Project Support
to competitiveness
cluster initiatives

PI35

Strategic project to
support the Cluster
Competitiveness
Initiatives

DI11 Support to social
innovation

WI11 TA project (OECD) – The
Croatia Social Innovation
Project

PI36

Support to development
of social innovation
(OECD Technical
Assistance Project:
Social Innovation in
Croatia)

31 According to the Report on S3 Implementation in the period 2016–2018, this grant scheme was
cancelled because at the time there was no national strategy or policy on STPs.
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Delivery Instrument (DI)
(original)

Way of Implementation (WI)
(original)

Policy Instrument (PI)
(revised)

DI12 Establishing
infrastructure for
smart skills policies

WI17 Establishing
infrastructure for smart
skills policies (Direct
Award Procedure)

PI37

Implementation of The
Strategy for Lifelong
Guidance and Career
Development in the
Republic of Croatia
2016-2020

PI40

STEM student
scholarships

PI41

Career development of
young researchers (PhD
education)

DI13 Additional
instruments put in
place for assessing
medium term skill
needs

WI18 Medium term tools for
skill assessment at the
level of competences
(Grant scheme - open call)

PI42

Modernization of
vocational education
and training programs
and raising their quality
to increase students’
employability and
opportunities for further
education

DI14 Implementing
the Croatian
Qualification
Framework
mechanism for
delivering timely
and standardized
training programs
based on future and
medium-term skill
needs

WI19 Implementing the
Croatian Qualification
Framework mechanism
for delivering timely and
standardized training
programs based on future
and medium-term skill
needs (direct award
procedure)

PI38

Implementing the
Croatian Qualification
Framework and
development of tools for
connecting education
and labor market

PI39

Implementing the
Croatian Qualification
Framework on Higher
Education level
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Policy instruments (PI) (cont.)32 (revised)
PI11 Research projects of Croatian Science Foundation (all fields of science) – basic and applied research conducted by a recognizable research group
PI12 Installation Research program of Croatian Science Foundation (all fields of science)*
PI13 Croatian-Swiss Research Programme 2017 – 2023 (CSRP) – all fields of science*
PI14 Young Researchers’ Career Development Programme (all fields of science)
PI15 Program for enhancing R&D climate change activities*
PI17 Second Science and Technology Project (STPII) – POC public*
PI21 Research infrastructure usage and researchers’ services for SMEs (STPII IRCRO program)*
PI27 Innovations of newly established SMEs (Phase I)
PI28 Innovations of newly established SMEs (Phase II)
PI29 Commercialization of Innovation in Entrepreneurship
PI30 Innovation Vouchers
PI31 EUREKA*
PI32 EUROSTARS*
PI33 Proof of technological feasibility and commercialization capacity of innovative product/technology/service at SMEs (STPII – PoC private)*
PI34 Support for RDI activities of SMEs for their technological upgrade and global competitiveness
(STPII – RAZUM program)*
Source: Staff elaboration based on the adopted S3 document and S3 Action plan 2019-2020

32 Some of the Policy Instruments listed in this section were included in the S3 document under
“Additional Sources of Funding” (as per Annex 5 of the S3) and thus are not linked with particular
DIs or WIs. In other cases, they appear to have not been included in the original S3 structure at all.
(The latter are marked with asterisks.)
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III. Status of results indicators
This appendix provides an overview of the indicators and their achievement at the end
of 2020, both for the original set of S3 indicators and the indicators revised or added
during implementation. As elaborated in the section 2.4 of the report, each of the three
indicator types from the S3 document (output, outcome, and context) were in some form
revised or expanded during implementation. Tables III.1, III.3, III.5 and III.7 present output,
outcome, context and TPA-level context indicators from the original S3 document and their
current values. Tables III.2, III.4 and III.6 present the results of revised output, outcome and
context indicators. According to stakeholders involved in the data collection process, in
some cases the initial set of indicators is not tracked anymore and is fully replaced by the
revised version. However, since revised versions do not have targets assigned for any of the
indicators, there are no reference values for assessing progress compared to expectations.
Reported values may be underestimated in cases where the indicator is not tracked
for instruments that could contribute to generating the same results. Some indicators
are not tracked in all instruments that likely contribute to the achievement of the same
results. One obvious example is the output indicator “Number of RDI projects conducted
by research organizations”. The indicator is tracked for a single instrument (“Support to
research organizations conducting R&D projects directed towards the needs of economy”) that covers two grant scheme programs. It is obvious, however, that a lot of other
S3 instruments also support research organizations in conducting RDI projects, so the
actual achievement in this sense is likely higher and the value reported in the table does
not accurately reflect the progress achieved. Nevertheless, if the list of instruments
connected with an indicator is expanded, target values need to be revised, as they were
initially set based on specific instruments. In some cases, there is room for streamlining
and harmonizing indicators. Some specific suggestions for this are provided in Appendix
I “Indicator-specific recommendations”.
Data collection was conducted as a joint effort of the S3 IWG members, the TS, and the
World Bank team. Data was collected at the level of individual delivery instruments contributing to indicator achievement, which was then aggregated by the World Bank team.
Initially, there was an attempt to obtain the data through the TS. And, while a lot of the data
was available in various different formats, not everything was there as envisaged in the S3.
For the purpose of completeness, the alternative approach was to ask the IWG members
representing the institutions responsible for the relevant instruments (MSE, MESD, and
MLSP) to verify the data provided by the TS and add and amend as needed. The TS also
provided data on the progress of context indicators. The data collection for progress at
TPA level required an additional effort, in which MSE, MESD, MLSP and HAMAG-BICRO
provided data for programs under their responsibility, while the World Bank team aggregated the data across different institutions. The data was aggregated “as delivered” by the
aforementioned institutions, with only minor technical modifications needed for aggregation purposes in some cases. In other words, neither the methodology of measurement
nor the reported values were questioned or additionally verified by the World Bank team.
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Challenges related to measurement of TPA-level progress persist. A significant number
of indicators have missing values, especially at TPA level. These mostly relate to programs
that did not require applicants and projects to be aligned with S3 TPAs, but were included
in the S3 as “additional funding sources”. Examples of such programs are innovation programs of the MESD. According to the S3 document, the contribution of such programs
to the S3 was estimated at 25 percent of funding. However, for such programs, progress
on TPA level is in most cases not monitored and the TPA contribution is not estimated.
Therefore, all results reported by such instruments are included as part of the overall values, but aggregated TPA values may be underestimated. This means that the progress
shown is not directly linked with S3 priorities. In this context, the practice varies across
the responsible institutions. One indicative effort are the instruments directly managed
by HAMAG-BICRO. Funding provided through those programs was disbursed to beneficiaries regardless of whether their project proposals were aligned with an S3 TPA or
not, provided that they satisfied the eligibility and selection criteria set for the programs.
While alignment of the funded projects with the S3 TPAs was not known at the moment
of awarding the grant contracts, this was determined ex post. This approach allowed for
tracking of TPA-level progress by aggregating project-level indicator achievement of the
TPA-aligned projects.
In cases where TPA progress is monitored, the approach varies across responsible
institutions, and should be harmonized going forward. For example, MESD favors the
approach of attributing a single project to a single TPA area, while the MSE takes more
in-depth approach and assumes that a single project may contribute to multiple TPAs by
considering contribution at STPA level.33 Additionally, there appears to be a difference in
opinion across the institutions on whether particular indicators can be tracked on TPA
level or not. Some institutions provided indicator values disaggregated at TPA level while
other institutions provided only overall values for the same indicator and stated that disaggregation was not applicable. As a result, in some cases there is a discrepancy between
the sum of reported TPA values and the total value. More precisely, the total achieved
values shown in the tables are in some cases higher than the sum of values for the five
TPAs. The difference refers either to progress that is not attributed to any of the S3 TPAs,
or the data on S3 alignment is not available. Going forward, the institutions involved in
the S3 should agree on a common approach for measuring and monitoring results at TPA
level, as this is crucial for early detection of bottlenecks, which can ultimately affect the
success of the strategy.

33 The MSE estimates the contribution to each TPA by associating an equal share of each project to
relevant STPAs, aggregating shares at TPA level, and applying TPA-level shares to overall project
results. For example, if a project contributes to a total of 3 STPAs, then each STPA is associated
with 1/3 or 33 percent of project achievements. If two of the three STPAs contribute to a single
TPA, then 66 percent of the results (33 percent plus 33 percent) of the project is associated with
that TPA. This approach yields TPA results that are expressed as decimal numbers, even though
the overall result is measured as a whole number.
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Output indicators
Output indicators are assigned to delivery instruments and tracked up to 2023. The
status of output indicators as originally defined in the S3 is presented in Table III.1. As
discussed earlier in the report, a single delivery instrument is in some cases comprised
of several programs, whereas in other cases it may refer only to a single program, or even
project. On the other hand, the same indicator may be assigned to more than one delivery
instrument, with separate target values set for each of them. All output indicators have a
baseline value set to zero, whereas the target value is set for the year 2023. In most cases,
the S3 document envisaged disaggregation of indicators at TPA level.
Data is missing for some indicators, mostly related to TPA level disaggregation. Empty
fields in Table III.1 denote missing values, while data that was not envisaged to be collected
at TPA level is marked with “n/a”. TPA level data is missing for programs that did not require
alignment with S3 TPAs as the eligibility condition for providing funding. The methodology
for TPA disaggregation varies across programs. For some programs, each project and its
outputs are assigned to a single TPA. For other programs, TPA progress is estimated by
taking into account multiple STPAs that a project is expected to be contributing to.
The revised set of output indicators introduced during implementation provides expanded information on program achievements, but progress will be difficult to assess as it
is not linked to any target values. The status of revised output indicators is presented in
Table III.1. The revised S3 monitoring framework expanded the original set of indicators, as
well as the list of programs for which they are tracked. Existing indicators were modified,
new indicators were added, and some indicators were dropped. Again, some indicators
are tracked for multiple instruments that contribute to different objectives. In Table III.2,
the data related to such indicators is presented as an aggregate value, with reference to
all strategic objectives that the indicator is linked to.34 While baseline values for all indicators are set to zero, targets are not set at all.
The data on overall progress is available for all indicators, but monitoring of TPA-level
progress varies across programs and institutions managing them. For some indicators,
the aggregated progress was achieved by instruments managed by different institutions.
As a result of different practices, data on TPA progress for such indicators is missing in
many cases, given that not all institutions track progress at TPA level. For most programs
that supported projects beyond the S3 TPAs, TPA progress was not assessed, and the
data is not available.

34 For simplification purposes, the instruments contributing to the achievement of the indicators are
not listed.
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Table III.1 Progress on S3 output indicators (2020)
status (2020)
baseline
value
(2016)

target
value
(2023)

total

tpa 1: health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3: transport
and mobility

tpa 4: security

tpa 5: food and
bioeconomy

Legal framework for collection and
management of RDI data in research
organizations developed

0

1

0

n/a

n/a

n/a

n/a

n/a

Strategic Project ‘Science and Technology
Foresight’

Reports and common vision (foresight)
developed

0

1

0

n/a

n/a

n/a

n/a

n/a

Strategic Project ‘Science and Technology
Foresight’

Web based user interface for input, management and analysis of data developed and
productive Maps and visualization of defined
research disciplines and technology areas

0

1

0

n/a

n/a

n/a

n/a

n/a

Support to research organizations conducting
R&D projects directed towards the needs of
economy

Number of enterprises cooperating with
research organizations (CO26)

0

30

32

6.93

16.66

3.58

2.95

1.87

Strengthening research excellence by supporting National Centres of Research Excellence
and enabling synergies with ERC grants

Number of National Centres of Research
Excellence’ projects supported

0

6

10

5

1.58

0.5

1

1.92

Increase R&D ability for conducting top
quality research and cooperation on national
and international levels

Number of RDI infrastructure projects
0

6

32

11.59

10.81

2.18

2.32

5.06

Support to research organizations conducting
R&D projects directed towards the needs of
economy

Number of RDI projects conducted by ROs
0

75

0

0

0

0

0

0

Increase R&D ability for conducting top
quality research and cooperation on national
and international levels

Number of researchers working in improved
research infrastructure facilities (CO25)

0

1,215

123.5

69.49

19.11

15.78

7.89

11.22

Strengthening research excellence by supporting National Centres of Research Excellence
and enabling synergies with ERC grants

Number of researchers working in supported
CoRE

0

210

599

303.17

80.75

23

78

114.08

Strengthening research excellence by supporting National Centres of Research Excellence
and enabling synergies with ERC grants

Number of supported projects enabling
synergies with ERC grants

0

3

6

1

1.83

0.33

0.83

2

Increase R&D ability for conducting top
quality research and cooperation on national
and international levels

Number of supported Teaming, Twinning and
ERA chair projects

0

3

6

1

1.83

0.33

0.83

2

Strengthening research excellence by supporting National Centres of Research Excellence
and enabling synergies with ERC grants

Share of funding of CoRE as % of public
funding of R&D

0

3.60%

4.195%
(2019)

n/a

n/a

n/a

n/a

n/a

specific
strategic
objective

delivery instrument

indicator

so1

Strategic Project ‘Science and Technology
Foresight’

so1

so1

so1

so1

so1

so1

so1

so1

so1

so1

so1
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status (2020)
baseline
value
(2016)

target
value
(2023)

total

tpa 1: health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3: transport
and mobility

tpa 4: security

tpa 5: food and
bioeconomy

Number of enterprises cooperating with
research organizations (CO26)

0

30

39

4

0

18

5

12

Support to the development of Centers of
Competence

Number of enterprises supported to
introduce new to the firm products (CO29)

0

70

44

4

0

20

6

14

so2

Support to the development of Centers of
Competence

Number of enterprises supported to
introduce new to the market products (CO28)

0

30

44

4

0

20

6

14

so2

Strategic Project for Support to Establishment
of the Innovation Network for the Industry
and Thematic Innovation Platforms

Number of established Thematic innovation
councils

0

5

5

1

1

1

1

1

Strategic Project for Support to Establishment
of the Innovation Network for the Industry
and Thematic Innovation Platforms

Number of established web innovation
platforms

0

1

1

Strategic Project for Support to Establishment
of the Innovation Network for the Industry
and Thematic Innovation Platforms

Number of identified strategic projects under
Thematic innovation platforms

0

25

so2

Support to the development of Centers of
Competence

Number of new researchers working in
supported entities (CO24)

0

30

146

31

0

70

13

32

so2

Strategic Project for Support to Establishment
of the Innovation Network for the Industry
and Thematic Innovation Platforms

Number of prepared Thematic Strategies for
RDI

0

5

0

so2

Support to the development of Centers of
Competence

Number of R&D projects supported

0

100

9

1

0

2

2

4

so2

Strengthening links between scientific and
business sector by supporting Technology
Transfer Oﬃces and Science-Technology Parks

Number of RO’s employees trained (in
topics related to knowledge and technology
transfer)

0

720

Strengthening links between scientific and
business sector by supporting Technology
Transfer Oﬃces and Science-Technology Parks

Number of supported science and technology
parks

0

4

Strengthening links between scientific and
business sector by supporting Technology
Transfer Oﬃces and Science-Technology Parks

Number of TTO agreements/contracts
0

330

so2

Support to the development of Centers of
Competence

Private investment matching public support
in innovation or R&D projects (CO27)

0

€ 30,000,000.00

€ 39,831,457.10

€ 944,134.01

€-

€ 18,455,755.27

€ 4,652,744.86

€ 15,778,822.96

so3

Support to business investments in RDI

Number of enterprises cooperating with
research organizations (CO26)

0

100

126

17

54

28

19

8

so3

Support to business investments in RDI

Number of enterprises receiving grants (CO02)

0

400

35

5

11

11

6

2

specific
strategic
objective

delivery instrument

indicator

so2

Support to the development of Centers of
Competence

so2

so2

so2

so2

so2
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status (2020)
baseline
value
(2016)

target
value
(2023)

total

tpa 1: health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3: transport
and mobility

tpa 4: security

tpa 5: food and
bioeconomy

Number of enterprises supported to
introduce new to the firm products (CO29)

0

330

166

25

55

42

33

11

Support to strengthening SMEs’ capacities to
innovate

Number of enterprises supported to
introduce new to the firm products (CO29)

0

83

388

23

50

23

20

16

so3

Support to business investments in RDI

Number of enterprises supported to
introduce new to the market products (CO28)

0

70

162

25

53

41

33

10

so3

Support to strengthening SMEs’ capacities to
innovate

Number of enterprises supported to
introduce new to the market products (CO28)

0

36

372

23

47

24

20

13

so3

Support to business investments in RDI

Number of R&D projects supported

0

500

32

4

12

10

4

2

so3

Support to business investments in RDI

Private investment matching public support
in innovation or R&D projects (CO27)

0

€136,666,666.66

€ 100,302,933.37

€ 13,854,898.84

€ 34,646,078.93

€ 21,156,848.21

€ 20,357,881.45

€ 10,287,225.95

so4

Strategic Project for Support to
Competitiveness Clusters Initiatives

Number of companies/associations
(competitiveness clusters) taking part
in internationalization initiatives (fairs,
exhibitions, trade visits)

0

12

0

so4

Strategic Project for Support to
Competitiveness Clusters Initiatives

Number of identified new brands under
STPAs

0

13

0

so4

Strategic Project for Support to
Competitiveness Clusters Initiatives

Number of implemented competitiveness
cluster initiatives

0

15

0

so5

Support to social innovation

Number of social innovation projects

0

3

so6

Establishing infrastructure for smart skills
policies

Development of new econometric forecasting
model

0

2

0

so6

Implementing the Croatian Qualification
Framework mechanism for delivering timely
and standardized training programs based on
future and medium-term skill needs

Number of adult learners awarded with
vouchers

0

10,000

1,610

Implementing the Croatian Qualification
Framework mechanism for delivering timely
and standardized training programs based on
future and medium-term skill needs

Number of education programs/qualifications
standards in line with CROQF developed

0

200

0

Establishing infrastructure for smart skills
policies

Number of fellowships for training and career
development of researchers on doctoral and
postdoctoral level

0

40

177

Establishing infrastructure for smart skills
policies

Number of persons who in the reference year
acquired a PhD degree in STEM areas

405

445

0

specific
strategic
objective

delivery instrument

indicator

so3

Support to business investments in RDI

so3

so6

so6

so6
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status (2020)
baseline
value
(2016)

target
value
(2023)

total

Number of Sectoral curricula for vocational
education and training based on learning
outcomes and targeted sectors of the
national / regional strategic interests
supported through the development of the
projects

0

5

0

Number of students awarded with
scholarships in STEM and ICT areas

0

15,000

10,082

specific
strategic
objective

delivery instrument

indicator

so6

Additional instruments put in place for
assessing medium term skill needs

so6

Establishing infrastructure for smart skills
policies

tpa 1: health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3: transport
and mobility

tpa 4: security

tpa 5: food and
bioeconomy

Table III.2 Progress on S3 output indicators from the revised S3 monitoring framework (2020)
status (2020) 35
total

tpa 1: health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3: transport
and mobility

tpa 4: security

tpa 5: food and
bioeconomy

32

11.6

10.81

2.18

2.32

5.05

123.5

69.49

19.11

15.78

7.89

11.22

Number of National Centres of Research Excellence (CoRE) projects supported

10

5

1.58

0.5

1

1.92

so1

Number of researchers who participated in the work of supported CoRE

599

303.17

80.75

23

78

114.08

so1

Number of joint research projects supported

11

so1, so2, so3

Number of new researchers in supported entities

544

31

0

70

13

32

so1

Number of supported Teaming, Twinning and ERA Chair projects

6

1

1.83

0.33

0.83

2

so1

RDI infrastructural projects prepared

10

2.85

1.59

2.83

2.09

0.64

so1

Number of research projects supported

464

so1, so3

Number of (laboratory) prototypes resulting from PoC projects

86

9

12

11

4

4

so1, so3

Number of commercialization strategies resulting from PoC projects

24

3

4

3

0

0

so1, so3

Number of demonstrations of technical feasibility resulting from PoC projects

87

8

13

8

4

4

specific strategic
objective

indicator

so1

Number of RDI infrastructural projects

so1

Number of researchers working in improved research infrastructure facilities

so1

35 In some cases, there is a discrepancy between the sum of reported TPA values and the total value.
More precisely, the total achieved values shown in the tables are in some cases higher than the
sum of values for the five TPAs. The diﬀerence refers either to progress that is not attributed to
any of the S3 TPAs, or the data on S3 alignment is not available.
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status (2020)
total

tpa 1: health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3: transport
and mobility

tpa 4: security

tpa 5: food and
bioeconomy

Number of market analyses

24

2

6

3

0

0

so1, so3

Technical success of projects (concept proven or not)

74

11

11

6

2

2

so1

Number of FTE researchers engaged in PROs

0

so1

Number of R&D projects conducted by ROs

0

so1

Legal framework for collection and management of RDI data in research organizations developed

0

n/a

n/a

n/a

n/a

n/a

so1

Reports and common vision (foresight) developed

0

n/a

n/a

n/a

n/a

n/a

so1

Visualized maps of defined research disciplines and technology areas

0

so1

Web based user interface for input, management and analysis of data developed and operational

0

n/a

n/a

n/a

n/a

n/a

so1, so2, so3

Number of enterprises cooperating with research organisations

215

27.93

70.66

49.58

26.95

21.87

so1

Number of FTE researchers engaged in private companies

so1, so2, so3

Number of supported collaborative projects of the scientific-research and business sector

155

22

54

28

21

12

so1, so2, so3

Private investment matching public support in innovation or R&D projects36

€ 234,401,042.19

€ 29,331,553.66

€ 64,100,640.75

€ 50,696,324.62

€ 35,922,236.42

€ 35,582,103.75

so1, so2, so3

Share of companies that are newcomers to support RDI schemes37

so1

Number of supported doctoral students

249

so2, so3

Number of enterprises supported to introduce new to the firm products

639

52

105

85

59

41

so2

Innovation web platform established

so2, so4

Number of enterprises receiving non-financial support

so2

Number of established Thematic innovation councils

5

1

1

1

1

1

so2

Number of prepared thematic strategies for RDI

0

so2

Report on mapping of RDI capacities in business sector

1

so2, so3

Number of company-company collaborations within RDI projects

207

20

13

86

31

57

so2, so3

Number of enterprises implementing KET

38

8

10

9

5

6

so2, so3

Number of enterprises receiving grants

178

5

11

11

6

2

specific strategic
objective

indicator

so1, so3

36 For some instruments, the noted measurement unit was HRK. For aggregation purposes, these
values were converted to EUR, at the rate of EUR/HRK=7.6.
37 Achieved value is calculated as average of the values reported for individual instruments for which
the data is available.

0

93.67%

1
217
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status (2020)
total

tpa 1: health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3: transport
and mobility

tpa 4: security

tpa 5: food and
bioeconomy

Number of enterprises receiving support

618

52

106

86

59

42

so2, so3

Number of enterprises supported to introduce new to the market products

601

52

100

85

59

37

so2, so3

Number of R&D projects supported

41

5

12

12

6

6

so2

Number of commercialization and technology transfer agreements (signed with industry)

11

so3

Number of new enterprises receiving grants

261

0

3

1

0

1

so3

Share of funded projects per specific starting/ending TRL

n/a

n/a

n/a

n/a

n/a

n/a

so4

Number of companies/associations (competitiveness clusters) taking part in internationalization
initiatives (Fairs, Exhibitions, Trade visits)

0

so4

Number of identified potential new brands under STPA (sub-thematic priority areas)

0

so4

Number of implemented competitiveness cluster initiatives

0

so6

Number of fellowships for training and career development of researchers on doctoral and
postdoctoral level

so6

Development of new forecasting model/system and model for establishing Human Resources
Recording System

0

so6

Number of new or improved services that support development and implementation

0

so6

Number of occupational standards in line with CROQF developed, based on which new educational
programs will be aligned with labor market needs

11

so6

Number of education programmes/qualification standards in line with CROQF developed

0

so6

Number of qualification standards in the CROQF register based on which new study programs will
be aligned with labor market needs

0

so6

Number of Sectoral curricula for vocational education and training based on learning outcomes in
targeted sectors developed

0

so6

Number of students awarded with scholarships

specific strategic
objective

indicator

so2, so3

177

10,082
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Outcome indicators
Outcome indicators were set with the ambition to track national-level changes that
can be credibly attributed to the S3 interventions. The status of outcome indicators as
originally defined in the S3 is presented in Table III.3. In most cases, the indicators refer to
public statistical data at national level. In the S3 document, they are linked to particular
specific objectives and delivery instruments, as indicated in the table below. Baseline values refer to different timeframes while targets are in most cases defined for the year 2023.
The indicators and the reported achievements are disconnected from the S3 TPAs. The
outcome indicators are not TPA-specific and there are no direct references in the S3 document that would plan for them to be tracked on TPA level. Correspondingly, there are no
estimates of TPA-level progress for these indicators. The overall values are in most cases
tracked, except for a handful of indicators for which data was not provided.
During implementation, new outcome indicators were added in the revised monitoring
framework to be tracked on project level in the post-implementation period. The status
of revised outcome indicators is presented in Table III.4. In most cases, these indicators are
planned to be tracked through surveys with program beneficiaries, that are scheduled to
be conducted 1, 3 or 5 years after completion of the funded projects. Such achievements
are then aggregated at instrument level, and finally aggregated across different instruments, as shown in the table below.38 As previously noted, no baseline or target values
were set for any of the added indicators.
As of the end of 2020, very limited amount of data for outcome indicators was available.
According to program managers, the reason for this is that there are no projects that
would qualify for tracking the indicator in the mentioned timeframe (1, 3 and 5 years from
project completion). In other words, projects were reportedly completed very recently or
are yet to be completed, and it is too soon to assess their outcomes. TPA disaggregation
is scarce in practice, as TPA progress is tracked for a limited number of indicators.

38 For simplification purposes, the table does not list all the instruments for which an indicator is
tracked, but only refers to strategic objectives which they are linked to.
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Table III.3 Progress on S3 outcome indicators
Specific
strategic
objective

Delivery instrument

Indicator

SO1

Strategic Project
‘Science and Technology
Foresight’

Creating a priority setting
system for Scientific
R&D policy in Croatia

SO1

Increase R&D ability
for conducting top
quality research and
cooperation on national
and international levels

SO1

Baseline
value

Target
value
(2023) 39

Status
(year)

n/a

n/a

0
(2020)

Number of H2020
projects granted
to Croatian ROs
participants

72
(2015)

213*

521
(2020)

Support to research
organizations
conducting R&D
projects directed
towards the needs of
economy

Number of patent
applications by resident
legal entities

365
(2013)

392

189
(2019)

SO1

Multiple:
(1) Increase R&D ability
for conducting top
quality research and
cooperation on national
and international levels
(2) Strengthening
research excellence by
supporting National
Centres of Research
Excellence and enabling
synergies with ERC grants

Number of scientific
publications published
in the journals indexed
in the Web of Science
Core Collection

30,362
(2013)

36,430

61,700
(2020)

SO2

Support to the
development of Centers
of Competence

Number of researchers
(FTE) employed in
business sector

1,058
(2013)

1,571

1,809.5
(2018)

SO2

Strengthening links
between scientific and
business sector by
supporting Technology
Transfer Offices and
Science-Technology Parks

Number of spin off/spin
out companies

n/a

n/a40

0
(2020)

39 For indicators marked with an asterisk, the target year is 2020.
40 According to the S3 document, baseline and target values were planned to be set upon
completion of the Strategic Project “Science and Technology Foresight”. As of end of 2020,
the project is not yet completed.
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Baseline
value

Target
value
(2023)

Status
(year)

Business expenditure
on R&D (BERD) as % of
GDP

0.41%
(2013)

0.70%

0.54%
(2019)

Multiple:
(1) Support to the
development of Centers
of Competence
(2) Support to business
investments in RDI

Sales of new to the
market and new to the
firm innovations (as
percentage of turnover)

10.5
(2010)

14.4

8.04%
(2016)

SO3

Support to business
investments in RDI

Increase of patent
applications, trademarks
and industrial design in
Croatia

1,826

2,700

1,841
(2019)

SO3

Support to
strengthening SMEs’
capacities to innovate

Innovative SMEs
compared to total
number of SMEs

33.1%
(2012)

35%

42.8%
(2016)

SO4

Strategic Project
for Support to
Competitiveness
Clusters Initiatives

Exports of medium
and high-technology
products as a share of
total products exports

37.6
(2013)

41.36*

SO4

Strategic Project for
Support to Competitive
ness Clusters Initiatives

Increased number
of Competitiveness
Clusters members

350
(2014)

500*

SO5

Support to social
innovation

Increased number of
PCT patent applications
in societal challenges
per billion GDP (PPS
EUR)

0.22
(2011)

0.35

SO6

Establishing
infrastructure for smart
skills policies

Completion rate of
students who received
scholarships

45.84%

65%

Specific
strategic
objective

Delivery instrument

Indicator

SO2, SO3

Multiple:
(1) Strategic Project for
Support to Establish
ment of the Innovation
Network for the Industry
and Thematic Innovation
Platforms
(2) Support to the
development of Centers
of Competence
(3) Support to business
investments in RDI

SO2, SO3

52.33%
(2020)
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Specific
strategic
objective

Delivery instrument

Indicator

Baseline
value

Target
value
(2023)

Status
(year)

SO6

Establishing
infrastructure for smart
skills policies

Developed forecasting
system by the Ministry
of Labour and Pension
(System for creating
occupational and
qualification standards
which meets the needs
of the S3)

0 (2014)

2

0
(2020)

SO6

Implementing the
Croatian Qualification
Framework mechanism
for delivering timely and
standardized training
programs based on
future and medium-term
skill needs

Increased number of
adult learners gaining
qualifications

0 (2014)

5,000

1,032
(2020)

SO6

Implementing the
Croatian Qualification
Framework mechanism
for delivering timely and
standardized training
programs based on
future and medium-term
skill needs

Increased number of
education programs/
qualifications standards
in in the CROQF
Register

0 (2014)

100

SO6

Establishing
infrastructure for smart
skills policies

Increased number of
employed researchers
in early stage of
career development
in Croatian research
system

10%

15%

SO6

Establishing
infrastructure for smart
skills policies

Increased number of
new PhDs in STEM
areas

33.59%
(2013)

43.59%*

SO6

Additional instruments
put in place for assessing
medium term skill needs

Percentage of
vocational schools
in which they carried
a newly developed
sectoral curricula based
on learning outcomes
and targeted sectors of
the national / regional
strategic interests

0%
(2014)

10%

0
(2020)
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Table III.4 Progress on revised S3 outcome indicators (2020)
status (2020) 41
specific strategic
objective

total
indicator

so1

Number of collaborative contracted projects (by beneficiaries in HEIs and PRO) with foreign HEI
and PRO institutions

so1

Number of Scientific publications published in journals indexed in the Web of Science core
collection

so1

Total contracted amount for RDI funding from centralized EU funds (attracted by beneficiaries)

so1

Total contracted amount for RDI funding from national funds (attracted by beneficiaries)

so1

Number of publications in top-ranking international, peer-reviewed first or second-quartile
journals with applicant being main or corresponding author in certain scientific area according
to the relevant scientific databases

tpa 1:
health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3:
transport and
mobility

tpa 4:
security

tpa 5:
food and
bioeconomy

507

489

293

262

271

14

1,823
HRK
114,000.00
HRK
29,291,515.70

6,431

so1

Number of applied research projects implemented/in implementation after the end of funded
project

15

so1, so2, so3, so4

Number of collaborative contracted projects between companies and HEIs/PROs after the end
of supported projects

22

so1, so2, so3, so4

Number of IP protection applications-filed

16

1

4

2

0

0

so1, so2, so3, so4

Number of IP protection applications-registered

14

1

2

1

0

0

so1, so2, so3

Number of new innovative products / services / processes / technologies

83

0

7

5

3

0

so1, so2, so3

Number of start-ups/spin-oﬀs/spin-outs originating from supported projects

1

0

0

1

0

0

so1, so2

Total contracted amount for R&D funding from private sector attracted by PROs /HEIs
beneficiaries

so1

Priority setting system for scientific R&D policy in Croatia created

so1

Rate of public infrastructure usage by companies

so1

Rate of public infrastructure usage by owner

so1

Rate of public infrastructure usage shared between Public Research Organizations

HRK
1,995,544.00

41 For some indicators, one or more instruments contributing to their achievement were not S3
programs in a narrow sense, that is, projects were not required to be aligned with S3 TPAs. Therefore,
data on TPA-level progress is not available for these indicators, or the total achieved value shown
in the table is in some cases higher than the sum of values for the five TPAs. The diﬀerence refers
either to progress that is not attributed to any of the S3 TPAs, or the data on TPA alignment is not
available.
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status (2020)
total

specific strategic
objective

indicator

so1, so2, so3

Number of commercialization and technology transfer agreements

so1, so2, so3

Number of job positions in R&D created in enterprises by RDI projects after the end of funded
project

so1

Number of joint publications (between RO beneficiary and industry partner)

so2

Number of strategic (project proposals) defined within thematic innovation platforms

so2

Number of job positions in R&D created in ROs by RDI projects after the end of funded project

so2, so3

Number of licensing agreements

so2, so3, so4

Sales of new to the firm innovation (as percentage of turnover)

so2

Number of partnerships with other TTOs

so3, so4

Increase in companies’ turnover compared to year of contracting

70%42

so3, so4

Increase in share of turnover from exports compared to contracting year

712%43

so3

Private investment in R&D projects after the end of public funded project

HRK
8,936,529.97

so3, so4

Sales of new to the market innovation (as percentage of turnover)

so3

Number of collaborative contracted projects (by beneficiaries in companies) with foreign HEI
and PRO institutions

3

so6

Number of persons who in the reference year acquired a PhD degree in STEM areas

0

so6

Number of young researchers who gained doctoral (PhD) degree

0

so6

Percentage of vocational schools in which newly developed VET curricula based on learning
outcomes in targeted sectors are implemented

so6

Completion rate of students who received scholarships

tpa 1:
health and
quality of life

tpa 2: energy
and sustainable
environment

tpa 3:
transport and
mobility

tpa 4:
security

tpa 5:
food and
bioeconomy

63

110

54

45

28

HRK 495,270.00

HRK 390,000.00

HRK 0.00

HRK
1,360,000.00

HRK 0.00

51

300

0%
52.33%

42 Data available for a single instrument: Support for RDI activities of SMEs (RAZUM).
43 Data available for a single instrument: Support for RDI activities of SMEs (RAZUM).
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Context indicators
Context indicators refer to high-level objectives but are still associated with individual
specific objectives and delivery instruments. The status of context indicators as defined
in the original S3 is presented in Table III.5. According to the S3 document, the listed
context indicators aim to show general changes in the socio-economic situation and are
used to define or modify the scope of public intervention. No baseline or target values
were set for any of them, however.
In practice, context indicators are not tracked in their original form anymore. No data
in this form was provided by any of the institutions governing the listed instruments. A
revised set of context indicators is tracked instead, as presented in Table III.6. Revised
context indicators refer to national-level indicators from public statistical sources and
international reports.
A separate set of TPA-specific context indicators is defined, for which progress is
tracked to a limited extent. These are the only TPA-specific indicators of any kind in the
S3 document, as well as in the later revisions of the S3 monitoring framework. However,
these indicators are disconnected to S3 specific strategic objectives and refer exclusively to high-level aspirations within each TPA. Table III.7 lists the values of such indicators,
with the most recent data referring to 2018. For a significant share of indicators, however,
progress seems not to be tracked, as data was not delivered.
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Table III.5 Overview of original context indicators defined on the overall S3 level
Specific
strategic
objective

Delivery instrument

Indicator

Baseline
value

Target
value

SO1

Multiple:
(1) Increase R&D ability for conducting
top quality research and cooperation
on national and international levels
(2) Strengthening research excellence
by supporting National Centres of
Research Excellence and enabling
synergies with ERC grants
(3) Support to research organizations
conducting R&D projects directed
towards the needs of economy
(4) Strategic Project ‘Science and
Technology Foresight’

Increased HRST
as % of labor
force

n/a

n/a

SO1,
SO2,
SO3

Multiple:
(1) Increase R&D ability for conducting
top quality research and cooperation
on national and international levels
(2) Strengthening research excellence
by supporting National Centres of
Research Excellence and enabling
synergies with ERC grants
(3) Support to research organizations
conducting R&D projects directed
towards the needs of economy
(4) Strategic Project ‘Science and
Technology Foresight’
(5) Support to the development of
Centers of Competence
(6) Support to business investments
in RDI
(7) Support to strengthening SMEs’
capacities to innovate

Increased R&D
expenditure as %
of GDP (GERD)

n/a

n/a
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Specific
strategic
objective

Delivery instrument

Indicator

Baseline
value

Target
value

SO1,
SO2,
SO3

Multiple:
(1) Increase R&D ability for conducting
top quality research and cooperation
on national and international levels
(2) Strengthening research excellence
by supporting National Centres of
Research Excellence and enabling
synergies with ERC grants
(3) Support to research organizations
conducting R&D projects directed
towards the needs of economy
(4) Strategic Project ‘Science and
Technology Foresight’
(5) Support to the development of
Centers of Competence
(6) Support to business investments
in RDI
(7) Support to strengthening SMEs’
capacities to innovate

Increased
Summary
Innovation Index

n/a

n/a

SO2

Strengthening links between scientific
and business sector by supporting
Technology Transfer Offices and
Science-Technology Parks

Increased
number of new/
innovative
companies in S3
priority areas

n/a

n/a

SO2

Strategic Project for Support to
Establishment of the Innovation
Network for the Industry and
Thematic Innovation Platforms

Increased sales
of new to market
and new to firm
innovations

n/a

n/a

SO2,
SO3

Multiple:
(1) Strategic Project for Support to
Establishment of the Innovation
Network for the Industry and
Thematic Innovation Platforms
(2) Support to the development of
Centers of Competence
(3) Support to business investments
in RDI
(4) Support to strengthening SMEs’
capacities to innovate

Increased
number of new
companies
in economic
areas included
in smart
specialization

n/a

n/a
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Specific
strategic
objective

Delivery instrument

Indicator

Baseline
value

Target
value

SO2,
SO3

Multiple:
(1) Support to the development of
Centers of Competence
(2) Support to business investments
in RDI
(3) Support to strengthening SMEs’
capacities to innovate

Increased share
of innovative
companies in
industry and
services

n/a

n/a

SO2,
SO3,
SO4

Multiple:
(1) Support to the development of
Centers of Competence
(2) Support to business investments
in RDI
(3) Support to strengthening SMEs’
capacities to innovate
(4) Strategic Project for Support to
Competitiveness Clusters Initiatives

Increased
Gross Domestic
Product (GDP) /
capita (EUR PPS)

n/a

n/a

SO2,
SO3,
SO6

Multiple:
(1) Strategic Project for Support to
Establishment of the Innovation
Network for the Industry and
Thematic Innovation Platforms
(2) Support to business investments
in RDI
(3) Support to strengthening SMEs’
capacities to innovate
(4) Establishing infrastructure for
smart skills policies
(5) Additional instruments put in place
for assessing medium term skill needs
(6) Implementing the Croatian
Qualification Framework mechanism
for delivering timely and standardized
training programs based on future and
medium-term skill needs

Increased
employment rate
in knowledgeintensive
activities

n/a

n/a

SO2,
SO4

Multiple:
(1) Strategic Project for Support to
Establishment of the Innovation
Network for the Industry and
Thematic Innovation Platforms
(2) Strategic Project for Support to
Competitiveness Clusters Initiatives

Increased
medium and
high-tech
products
exports as % of
total product
exports

n/a

n/a

SO4

Strategic Project for Support to
Competitiveness Clusters Initiatives

Export growth

n/a

n/a
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Specific
strategic
objective

Delivery instrument

Indicator

Baseline
value

Target
value

SO4

Strategic Project for Support to
Competitiveness Clusters Initiatives

Increased share
of FDI in GDP

n/a

n/a

SO4

Strategic Project for Support to
Competitiveness Clusters Initiatives

Increased
share of foreign
investment in
R&D expenditure

n/a

n/a

SO4

Strategic Project for Support to
Competitiveness Clusters Initiatives

Increased value
of FDI/capita
(Euro)

n/a

n/a

SO5

Support to social innovation

Improvement of
the community
welfare through
solving specific
societal
challenges

n/a

n/a

Table III.6 Revised context indicators and the latest available data on their achievement
Indicator

Baseline
value

Target
value

Achievement
(2018)

Achievement
(2019) 44

51.2%
(2017)

n/a

54.80%

58.80%

European Innovation Scoreboard
(EIS) (rank)

23 (2017)

n/a

26

25

Global Innovation Index (GII) (rank)

41 (2017)

n/a

44

41

Global competitiveness Index (GCI)
(rank)

68 (2017)

n/a

63

n/a

Innovation Capability (GCI pilar)
(rank)

63 (2017)

n/a

73

n/a

Gross expenditures on R&D (GERD)
as a % of GDP (R&D intensity)

0.86%
(2017)

n/a

0.97%

1.11%

Human resources in science and tech
nology (HRST) as a share of the active
population in the age group 25-64

38.2%
(2017)

n/a

40.00%

40.10%

Summary Innovation Index

44 Unless noted otherwise, the values refer to 2019.
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Indicator

Baseline
value

Target
value

Achievement
(2018)

Achievement
(2019) 44

11%
(2014-2016)

n/a

n/a

13.95%
(2014-2020)

3.31%
(2015)

n/a

n/a

4.08% (2016)

0.1% (2017)

n/a

0.105%

0.106%

Innovative SMEs collaborating with
others (% of SMEs)

0.26%
(2017)

n/a

0.40%

n/a

Business Expenditures (BERD) as %
of GDP

0.42%
(2017)

0.7%
(2023)

0.47%

0.54%

Share of FTE researchers in business
enterprise sector as % of active
population

0.092%
(2017)

n/a

0.102%

0.124%

123 (2018)

n/a

n/a

114

Firm investments (dimension of
Summary Innovation Index)

96.7%
(2017)

n/a

93.60%

117.94%

Innovators (dimension of Summary
Innovation Index)

72.1%
(2017)

n/a

95.40%

85.99%

Application success rate in H2020

Share of scientific publications
among the top 10% most cited
publications worldwide as % of total
scientific publications of the country
Share of researchers in FTE in the
public (GOV + HES) sector as % of
active population

Starting a business (rank)
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Table III.7 TPA-specific context indicators and the latest available data on their achievement
tpa

indicator

baseline value

target value (2023)

achievement (2016)

achievement (2017)

achievement (2018)

TPA 1: Health and Quality of Life

Increase of life expectancy at birth (years)

78 (2013)

79.5

78.2

78

78.2

TPA 1: Health and Quality of Life

Increase in ranking on Euro Health Consumer Index (rank)

24th (2014)

20

19

26

24

TPA 2: Energy and Sustainable
Environment

Share of renewable energy in gross final energy consumption
(percentage)

18% (2013)

20%

28.27%

27.28%

28.02%

TPA 2: Energy and Sustainable
Environment

Decrease in Greenhouse gas emissions (CO2 equivalent)
(thousand tonnes)

26,449 (2012)

24,000.00

24,763.00

25,472.00

TPA 3: Transport and Mobility

Better quality transport services and reduced environmental pollution
– reduction of Greenhouse gas emissions in transport sector (CO2 equivalent)
(thousand tonnes)

5,709 (2012)

5,200.00

TPA 3: Transport and Mobility

Reduction of energy consumption of transport and mobility sector (thousand
tonnes of oil equivalent)

2,037.9 (2013)

1,700.00

2,039.00

2,189.00

2,140.40

TPA 4: Security

Increased GDP contribution of military and non-military goods and products
(approved value of licenses issued for military goods and products, EUR)

€ 711,535,861.19
(2013)

€ 782,689,447.3

TPA 4: Security

Reduced number of companies and individuals in Croatia experiencing
cyber-crimes (percentage)

8% (2013)

6%

TPA 4: Security

Allied Quality Assurance Publication (AQAP) standardization to be
implemented in Croatia

not implemented

implemented

TPA 5: Food and Bioeconomy

Increase of areas under organic farming (percentage)

2.4% (2012)

4.00%

6.05%

6.46%

6.94%

TPA 5: Food and Bioeconomy

Increase of total waste recovered (other than energy recovery)
(kilograms per capita)

243 (2012)

300
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s3 policy instruments

IV. Interpretation of the connections between
instruments and objectives
program outcome-level
objectives
derived from the analysis of
42 programs (both s3 policy
instruments, non-s3 instruments)

so1. increased capacities of rdi
sector to perform excellent
research and to serve the needs
of the economy

so2. overcoming the fragmentation
of innovation value chain and the
gap between research and business
sector

so3. modernizing
and diversifying
croatian economy
through increasing
private r&d

Adoption of ICT solutions

so4. upgrading in
global value chain
and promoting
internationalization of
croatian economy
B02 SME ICT

Enhanced capacity to support
technology transfer

A06 TTOs

Enhanced collaboration in the
scientific community

A03 CoRE
C01 Research Projects
C02 Installation Research
C04 RDI Climate Change
C07 ERC Applications
C08 Partnership in Research

Enhanced collaboration in the
scientific community (with foreign
partners)

C05 Joint Research
C06 Tenure Track Pilot
C09 Research Cooperability
C10 Crossing Borders
C11 My First Collaboration Grant
C12 Gaining Experience Grant

Enhanced mentoring capacities of
research organizations

C01 Research Projects
C03 Young Researchers Career
C06 Tenure Track Pilot

Enhanced RDI capacity of
enterprises

A02 STRIP

B15 CEKOM

Improved access to new or
upgraded RDI infrastructure and
equipment

A04 RDI Infrastructure
A05 Synergies

B15 CEKOM

Improved capacity of research
organizations to conduct highquality applied research

A01 SIIF
A02 STRIP
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B10 Innovation
Vouchers
B11CCommercialization
of Innovations
B12 Innovations in S3
B14 IRI 2
B16 POC
D01 Eureka
D02 Eurostars
D07 Croatian Venture
Capital

D03 Smart Factory Hub
Voucher
D04 B Light Scheme
D06 Urban Agglomeration
D05 Startup Incubators

so5. working in
partnerships to address
societal challenges

non-s3 instruments

so6. creating smart skills upgrading the qualifications
of existing and new
work force for smart
specialization
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program outcome-level
objectives
derived from the analysis of
42 programs (both s3 policy
instruments, non-s3 instruments)

so1. increased capacities of rdi
sector to perform excellent
research and to serve the needs
of the economy

Improved capacity of researchers
to conduct excellent RDI work

A03 CoRE
C01 Research Projects
C02 Installation Research
C03 Young Researchers Career
C04 RDI Climate Change
C05 Joint Research
C06 Tenure Track Pilot
C07 ERC Applications
C08 Partnership in Research
C09 Research Cooperability
C10 Crossing Borders
C11 My First Collaboration Grant
C12 Gaining Experience Grant

Improved career prospects of
young researchers

C01 Research Projects
C02 Installation Research
C03 Young Researchers Career
C06 Tenure Track Pilot
C09 Research Cooperability
C11 My First Collaboration Grant

Improved organizational functions
to support RDI work

A04 RDI Infrastructure
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so2. overcoming the fragmentation
of innovation value chain and the
gap between research and business
sector
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so3. modernizing
and diversifying
croatian economy
through increasing
private r&d

Improved quality of management
systems as demonstrated by
achievement of internationally
recognized level of standards

so4. upgrading in
global value chain
and promoting
internationalization of
croatian economy

so5. working in
partnerships to address
societal challenges

so6. creating smart skills upgrading the qualifications
of existing and new
work force for smart
specialization

B07 ISO Norms

Increase in completion rate of
students in STEM fields

A07 STEM

Increase in internationalization of
products

B05 BSO SME
Internationalization
B06 SME
Internationalization
D04 B Light Scheme

Increase in product development

B01 New SMEs
Innovations

Increase in product sales

B01 New SMEs
Innovations

Increase in the survival of newly
established enterprises

B01 New SMEs
Innovations
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program outcome-level
objectives
derived from the analysis of
42 programs (both s3 policy
instruments, non-s3 instruments)

so1. increased capacities of rdi
sector to perform excellent
research and to serve the needs
of the economy
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so2. overcoming the fragmentation
of innovation value chain and the
gap between research and business
sector

so3. modernizing
and diversifying
croatian economy
through increasing
private r&d

Increased access to mentorship
services
Increased collaboration between
research organizations and
enterprises

so4. upgrading in
global value chain
and promoting
internationalization of
croatian economy
B09 BOND

A02 STRIP

B15 CEKOM

Increased international
collaboration of enterprises

B10 Innovation
Vouchers
B14 IRI 2
D01 Eureka
D02 Eurostars

D03 Smart Factory Hub
Voucher
D04 B Light Scheme

Increased operational eﬃciency of
enterprises

B02 SME ICT

Increased product certification

B13 Certification

Increased products obtaining
quality labels

B08 Quality Labels

Increased quality of BSOs’ services

B09 BOND

Increased regional availability of
BSOs’ services

B09 BOND

Increased suﬃciency of resources
for R&D activities

A01 SIIF
A03 CoRE
A05 Synergies

Increased transfer of R&D results
into commercialization

A01 SIIF
A02 STRIP
A03 CoRE
C10 Crossing Borders
C11 My First Collaboration Grant

Increased utilization of business
infrastructure

Introduction of new model of
researchers’ career development
in research organizations
Utilization of knowledge and skills
learned

231

appendix

A06 TTOs
B15 CEKOM
C08 Partnership in Research

B04 Biz Infra
D05 Startup Incubators
D06 Urban Agglomeration
C06 Tenure Track Pilot

B03 BSOs
D05 Startup Incubators
D06 Urban Agglomeration

so5. working in
partnerships to address
societal challenges

so6. creating smart skills upgrading the qualifications
of existing and new
work force for smart
specialization

analysis of the croatia smart specialization strategy: logical framework, instruments, and indicator results

232

233

appendix

program outcome-level
objectives
derived from the analysis of
42 programs (both s3 policy
instruments, non-s3 instruments)

so1. increased capacities of rdi
sector to perform excellent
research and to serve the needs
of the economy

so2. overcoming the fragmentation
of innovation value chain and the
gap between research and business
sector

so3. modernizing
and diversifying
croatian economy
through increasing
private r&d

so4. upgrading in
global value chain
and promoting
internationalization of
croatian economy

so5. working in
partnerships to address
societal challenges

so6. creating smart skills upgrading the qualifications
of existing and new
work force for smart
specialization

S3 Policy Instruments not covered
in the above Analysis

○

○

○
○

○

○

○

○
○
○

○

○

Science and Technology
Foresight
Preparation of RDI
infrastructural projects
Croatian Scientific and
Educational Cloud (HR-ZOO)
Center for advanced laser
techniques (CALT)
Children Centre for
Translational Medicine at the
Children’s Hospital Srebrnjak
Open scientific infrastructural
platforms for innovative
applications in economy and
society – O-ZIP
Development and strengthening
synergies with HORIZON 2020
horizontal activities: Teaming

Source: Staﬀ elaboration based on Croatia Smart Specialization Strategy 2016–2020.

○

Research infrastructure usage and
researchers’ services for SMEs
(STPII IRCRO program)
Establishment of Innovation
Network for Industry and Thematic
innovation Councils

Integrator
Support for RDI
activities of
SMEs for their
technological
upgrade
and global
competitiveness
(STPII – RAZUM
program)

Strategic project to
support the Cluster
Competitiveness
Initiatives

Support to social
innovation

○

○

○

○

Implementation of The
Strategy for Lifelong
Guidance and Career
Development in the
Republic of Croatia
2016-2020
Implementing the Croatian
Qualification Framework
and development of tools
for connecting education
and labour market
Implementing the Croatian
Qualification Framework on
Higher Education level
Career development of
young researchers (PhD
education)
Modernization of
vocational education
and training programs
and raising their quality
to increase students’
employability and
opportunities for further
education

