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Abstract - Government subsidies and tax incentives for research and development (R&D) collaboration are widely regarded 
as critical instruments for fostering “spillover effects” and promoting innovation-led growth. Yet, evidence on their 
effectiveness in transitional and emerging economies remains fragmented. This study evaluates the design, accessibility, and 
perceived utility of such incentives in Bosnia and Herzegovina (B&H), a post-transition small open economy with limited 
institutional capacity. Using a mixed-methods approach that combines focus group reports, a Delphi study, and a qualitative 
needs analysis, the findings reveal low awareness of existing programs among small and medium-sized enterprises (SMEs), 
cumbersome administrative procedures, and a lack of performance-based monitoring. Although subsidies and tax credits 
have been shown to stimulate innovation and collaborative R&D in countries such as China, Korea, and Poland (Yaghi & 
Tomaszewski, 2024; Zhao et al., 2024), their impact in B&H remains weak due to fragmented governance and insufficient 
absorptive capacity. The analysis reveals systemic challenges in B&H, including excessive bureaucracy, weak university–
industry linkages, and limited absorptive capacity among SMEs. These constraints reflect global trends yet manifest more 
acutely in post-transition economies. The study contributes theoretically by extending innovation systems and triple helix 
models to transitional contexts, highlighting the critical role of administrative trust and institutional maturity. Policy 
implications call for inclusive SME-focused schemes, simplified administrative procedures, demand-driven instruments, and 
enhanced university–industry collaboration. Managerial implications emphasize proactive networking, capacity building, 
and strategic engagement in partnerships. Limitations include reliance on expert perceptions and a cross-sectional approach, 
suggesting that future research should integrate longitudinal analyses, quantitative assessments, and broader regional 
comparisons. Implications extend beyond B&H, offering lessons for other emerging economies facing similar institutional 
constraints. 
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I. INTRODUCTION 
 
The concept of open innovation (OI), widely 
discussed in the innovation management literature 
(Huizingh, 2011; Chaudhary et al., 2022; Ogink et al., 
2023), is increasingly recognized as a critical driver 
of firms’ success, growth, and long-term profitability 
(Elmquist et al., 2009; Bigliardi et al., 2021). 
Originallyintroduced by Chesbrough (2003), this 
paradigmemphasises the need for firms and 
institutions to integrate external ideas alongside 
internal ones, as well as commercialisation pathways. 
OI has become a cornerstone of contemporary 
innovation management, emphasizing the integration 
of external and internal ideas, resources, and 
commercialization pathways (Chesbrough, 2003; 
Huizingh, 2011; Ogink et al., 2023). Empirical 
studies demonstrate that OI enhances firm 
competitiveness, long-term profitability, and systemic 
knowledge flows (Elmquist et al., 2009; Bigliardi et 

al., 2021). In transitional economies, such as those in 
the Western Balkans (WB), the shift toward 
knowledge-based development necessitates robust OI 
systems that support collaboration across universities, 
firms, and public institutions, facilitated by enabling 
public policy instruments. Subsidies, tax incentives, 
and institutional connectors—such as innovation hubs 
and clusters—reduce risk, increase absorptive 
capacity, and encourage cross-sectoral collaboration 
(Stepp & Atkinson, 2011; Rossoni et al., 2023). 
 
In the WB, the transition toward knowledge-based 
economies relies heavily on the development of 
robust open innovation systems, where the free flow 
of knowledge, collaboration across institutional 
boundaries, and systemic support for research and 
development (R&D) are critical drivers of 
competitiveness and long-term growth. In such 
systems, public policy instruments act as essential 
enablers. These include subsidies, tax incentives, and 
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institutional connectors such as clusters or innovation 
hubs, which reduce risks, stimulate collaboration, and 
improve absorptive capacity across actors (Stepp & 
Atkinson, 2011; Cheng & Zhang, 2018; Rossoni et 
al., 2023). 
 
Government incentives for R&D collaboration are 
widely recognized as instruments that can generate 
“spillover effects” and stimulate not only individual 
firm innovation but also broader societal and regional 
benefits (Ahn et al., 2020; Broekel et al., 2015). 
However, empirical studies suggest that their 
effectiveness is not uniform. For example, while 
subsidies often yield immediate output effects, tax 
incentives tend to encourage broader participation 
and long-term sustainability, yet both are subject to 
threshold and diminishing return effects (Cheng et al., 
2020).  
 
Moreover, their success depends strongly on the 
underlying institutional and governance frameworks. 
Countries with weak coordination mechanisms, 
fragmented governance, and limited transparency 
often fail to translate incentives into tangible 
innovation outcomes (Radosevic, 2019).B&H, as a 
post-transition economy, faces exactly such 
challenges. Its innovation ecosystem remains 
underdeveloped, with persistent weaknesses in 
academia-business linkages, technology transfer 
practices and government support systems. Although 
B&H has strategically aligned with EU frameworks 
such as Horizon Europe and the European Research 
Area, implementation gaps remain substantial. Low 
awareness of available instruments, cumbersome 
administrative procedures and the absence of 
performance indicators for evaluating policies all 
contribute to underutilization of incentives and, 
consequently, weak innovation outcomes. These 
systemic shortcomings mirror broader trends 
observed in less-developed economies, where 
imported “best practices” from advanced countries 
frequently fail unless adapted to local capacities 
(Radosevic, 2019; Novillo-Villegas et al., 
2022).However, the effectiveness of these 
instruments is highly context-dependent. Evidence 
from advanced economies suggests that while 
subsidies often yield immediate output effects, tax 
incentives can stimulate broader participation and 
longer-term sustainability. However, both are subject 
to threshold and diminishing return effects (Cheng et 
al., 2020). In contrast, in economies characterized by 
fragmented governance and limited transparency, 
these incentives often fail to yield sustained 
innovation outcomes (Radosevic, 2019). B&H 
exemplifies this dilemma: despite aligning with 
European Union frameworks such as Horizon 
Europe, the country continues to invest less than 
0.3% of its GDP in R&D, exhibits weak academia–
industry linkages, and lacks coherent monitoring 
mechanisms (OECD, 2024). These challenges mirror 

broader patterns across emerging economies, where 
“best practice” policies transferred from advanced 
contexts prove ineffective unless adapted to local 
capacities (Novillo-Villegas et al., 2022). 
 
This creates a clear research gap. While international 
literature provides extensive evidence on the role of 
R&D subsidies and tax credits in countries such as 
the U.S., Germany, China, and Korea (Stepp & 
Atkinson, 2011; Broekel et al., 2015; Yao & Huang, 
2022), there is limited empirical research addressing 
how these incentives function in B&H. Questions 
remain regarding their visibility, accessibility, and 
practical utility for firms and universities, particularly 
for small and medium-sized enterprises (SMEs) 
which dominate the country’s economic landscape. 
This study addresses the research problem of limited 
effectiveness and low uptake of government subsidies 
and tax incentives for collaborative R&D in B&H. It 
aims to evaluate the design, accessibility, and utility 
of these measures, while identifying systemic 
obstacles and proposing recommendations for more 
effective policy design. Beyond its national focus, the 
study contributes to the broader literature by testing 
the boundaries of OI policy frameworks in 
transitional settings and highlighting the need for 
“best match” rather than “best practice” approaches 
to innovation policy. The contribution of this study is 
threefold. The research enriches the literature on OI 
and innovation policy by examining how incentives 
operate in a low-capacity, post-transition economy, 
testing the boundaries of existing models developed 
in advanced contexts.For B&H, such studies are still 
limited, making this contribution particularly 
relevant.It provides recommendations for 
policymakers in B&H to design, simplify, and better 
target incentives, ensuring their alignment with EU 
integration processes and strengthening systemic 
credibility through transparency and performance-
based monitoring. There are certain managerial 
implications. It offers practical insights for firms and 
universities on how to better identify, access and 
utilize incentives, while highlighting strategies for 
building sustainable university-industry partnerships. 
 
The structure of the paper is as follows. Following the 
introduction, the literature review synthesises relevant 
findings on government R&D incentives, their 
mechanisms, and outcomes across various contexts. 
The methodology section explains the qualitative, 
multi-method design, which combines focus group 
discussions, a Delphi study, and a needs analysis to 
triangulate the findings. The results section presents 
empirical evidence from B&H stakeholders, followed 
by a discussion that interprets the findings in relation 
to theory and practice. The conclusion outlines the 
study's main contributions, policy recommendations, 
and implications for theory, practice, and future 
research. 
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II. LITERATURE REVIEW 
 
Public policy support for R&D collaborations has 
been extensively examined across various national 
contexts, with emphasis on the roles of subsidies, tax 
incentives, and collaborative networks in fostering 
innovation outcomes.Stepp and Atkinson (2011)argue 
in their research that the U.S. R&D tax credit 
insufficiently incentivizes collaborative research 
between firms, universities, and federal labs, lagging 
behind international competitors. They propose 
reforms such as broadening the definition of basic 
research, increasing credits for energy research 
consortia, and introducing a dedicated 40% 
collaborative R&D tax credit. Their rationale is based 
on evidence of “spillover” benefits and the shift 
toward open innovation models, where collaborative 
structures are increasingly dominating the innovation 
landscape.Cheng et al. (2020),investigate how 
subsidies and tax incentives affect university–
industry collaboration efficiency between 2009 and 
2015. Using stochastic frontier and threshold 
regression models, they find that both instruments 
showing a stronger positive influence on 
collaboration efficiency, exhibiting more pronounced 
output effects. A significant single-threshold effect 
exists for subsidy intensity but not for tax incentive 
intensity, suggesting that beyond a certain point, 
additional subsidies may yield diminishing efficiency 
gains.Ahn et al. (2020)examine Korean firms to 
determine whether subsidies catalyze collaboration. 
They conclude that subsidies indeed stimulate 
collaborative initiatives, but effects vary depending 
on firm size, absorptive capacity, and prior 
collaboration experience. The study underscores the 
importance of targeting subsidies to firms with the 
capacity to effectively utilize collaborative 
opportunities.China’s strategic emerging industries 
were explored by Yao and Huang (2022) during the 
period from 2010 to 2019. They integrate input, 
output, and behavioral perspectives, finding that 
subsidies enhance sustainable innovation 
performance via strengthened external collaborative 
networks and increased R&D investment. Using 
panel data from A-share listed firms, Yao and Huang 
(2022) find that R&D subsidies have a positive 
influence on sustainable innovation, primarily by 
enhancing firms’ external collaborations and 
increasing R&D investment. The effectiveness of 
subsidies also varies by firm ownership and stage of 
development. However, they note a negative 
moderating effect of subsidies on the indirect impact 
of collaboration networks, suggesting the need for 
nuanced policy design. Recent evidence from Poland 
confirms that subsidies improve innovative inputs and 
outputs, particularly in manufacturing SMEs, though 
effects remain heterogeneous across sectors (Yaghi & 
Tomaszewski, 2024). 
Research on the impact of government subsidies on 
innovation in the renewable energy sector shows 

mixed results. While some studies highlight that 
subsidies can accelerate the diffusion of photovoltaic 
(PV) energy and improve firm profitability (Xiong & 
Yang, 2016; Chou et al., 2015), others argue that 
excessive state intervention may ultimately constrain 
innovative capacity (Xu et al., 2020). Global evidence 
confirms that well-targeted incentives, particularly 
demand-side measures, stimulate substantial R&D 
efforts in PV technologies (Hoppmann et al., 2013; 
Nicolli & Vona, 2016). Moreover, a growing body of 
work emphasizes the effectiveness of R&D subsidies 
in fostering innovation. For example, Bronzini and 
Piselli (2016) show that R&D programs in Italy 
significantly increased patent applications, while Wu 
et al. (2020) demonstrate that both central and local 
subsidies in China successfully stimulate exploratory 
innovation and renewable energy investment. 
However, some studies caution that subsidies alone 
are insufficient to create sustainable incentives for 
innovation. Building on this literature, Jiang et al. 
(2021) provide novel evidence from China’s PV 
sector. By distinguishing R&D subsidies from non-
R&D subsidies, they demonstrate that only targeted 
R&D-oriented support significantly promotes 
innovation, whereas general-purpose subsidies have 
no statistically significant effect Broekel et al. (2015) 
shift the focus to regional innovation outcomes. They 
examine the role of joint R&D subsidies in fostering 
regional innovation in Germany, focusing on how 
such subsidies, unlike those granted to individual 
firms, stimulate collaboration and embed 
organizations within knowledge networks. Drawing 
on data from 150 labor market regions and 21 
manufacturing industries over two periods (1999–
2003 and 2004–2008), the study employs spatial and 
network econometric models to capture both direct 
and indirect effects on regional patent growth. The 
findings indicate that while direct monetary effects of 
joint and individual R&D subsidies on long-term 
innovation growth are negligible, significant indirect 
benefits arise when subsidies facilitate inter-regional 
collaborations between partners with related, but not 
identical, knowledge bases, enhancing the potential 
for novel knowledge combinations. The study 
concludes that the effectiveness of joint R&D 
subsidies depends less on the volume of financial 
support and more on the strategic configuration of 
partnerships and network structures, highlighting the 
need for policy designs that consider related variety 
and systemic effects beyond the firm level. 
 
Cappelen et al.(2008)evaluate Norway’s tax credit 
system. Their econometric analysis finds that R&D 
tax credits significantly increase patent applications 
and innovation outputs, although the magnitude. 
However, the magnitude of this effect varies across 
sectors and firm sizes. The study provides evidence 
of tax credits’ capacity to stimulate measurable 
innovation outcomes.Novillo - Villegas et al. (2022) 
present a structured “roadmap” for building 
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innovation capacity in developing countries. 
Employing Interpretive Structural Modelling (ISM), 
they map out a ten-level hierarchy, revealing that a 
strong foundation of intellectual property promotion 
and protectionsupported by openness to trade, R&D 
expenditure, educational investment, and multi-
stakeholder collaborationdrives the gradual 
consolidation of innovation systems. As these 
foundational elements strengthen, they enable R&D 
activities in universities, enhance human capital, and 
foster cluster development, resulting in tangible 
innovation outputs, such as co-inventions, utility 
models, scientific publications, and trademark 
applications, as well as the establishment of 
prominent research institutions. The paper thus offers 
policymakers and practitioners a coherent, 
incremental roadmap to nurture innovation capacity 
despite resource constraints. In their study, Zhao et al. 
(2024) develop a dynamic game model and the 
mediation effects. Their findings confirm that 
government subsidies stimulate Industry–University–
Research (IUR) collaboration and innovation, with 
stronger impacts among non-state-owned, high-tech, 
and eastern-region enterprises. Moreover, IUR 
collaboration mediates the relationship between 
subsidies and innovation, highlighting collaboration 
channels as critical mechanisms of transmission. 
 
Radosevic (2019) employs a neo-Schumpeterian 
perspective to examine innovation policy in less-
developed regions characterized by limited 
institutional capacity. He differentiates between non-
R&D, production-related knowledge activities, and 
high-tech innovation, underscoring that “best 
practice” policies, imported from advanced 
economies, are often ineffective in these settings. As 
an alternative, he advocates for “best matches” 
between policy design and local capacities, 
emphasizing the value of learning networks and 
action learning as mechanisms to balance 
experimental policy approaches with the need for 
public accountability.Rossoniet al. (2023) synthesize 
global evidence on barriers and facilitators of 
university–industry collaboration in research, 
development, and innovation. They conduct a 
systematic review of university–industry 
collaboration (UIC) in the realm of research, 
development, and innovation, recognising a wealth of 
fragmented empirical findings in the literature and 
seeking to organize them coherently. By analyzing 
over 75 peer-reviewed articles positioned within three 
theoretical frameworks (the triple helix and 
entrepreneurial university, relational social capital 
and value creation, and technology transfer with 
cultural differences), Rossoni et al. (2023) identify 
the principal barriers and facilitators affecting UICs. 
Central to overcoming collaboration challenges are 
the cultivation of relational social capital, the 
strategic use of tax incentives, and the gradual 
development of partnerships beginning with small-

scale project before in complexity. Rossoni et al. 
(2023) argue that such a structured synthesis not only 
clarifies existing knowledge but also proposes 
directions for future research and informs policy 
approaches aimed at enhancing the effectiveness of 
academic–industry innovation partnerships. Empirical 
evidence suggests that subsidies often generate 
stronger immediate output effects, whereas tax 
incentives tend to foster broader participation in R&D 
(Lenihan et al., 2024). Moreover, excessive levels of 
subsidies may lead to diminishing or even negative 
effects on innovation outcomes, revealing threshold 
and inverted U-shaped relationships between policy 
intensity and innovation performance (Huo et al., 
2025). Finally, network positioning, related variety, 
and the mediating role of collaborative structures 
emerge as critical factors in translating public support 
into sustained innovation outcomes (Shi & Xiao, 
2024).Beyond financial additionality, behavioral 
additionality has received growing attention. Ahn et 
al. (2020) demonstrated that subsidies encouraged 
collaboration among Korean firms, but effectiveness 
varied depending on firm size and absorptive 
capacity. Similarly, Broekel et al. (2015) 
demonstrated that collaborative subsidies in Germany 
produced negligible direct monetary effects but 
significant indirect benefits through the formation of 
interregional knowledge networks.  
 
However, some studies identify potential drawbacks. 
For example, Liu et al. (2025) found evidence of 
negative behavioral additionality in China, where 
subsidies reduced firms’ willingness to collaborate by 
increasing tolerance for risk-taking in solo projects. 
Systematic reviews confirm that subsidies and tax 
incentives can reduce barriers to collaboration when 
accompanied by relational social capital and phased 
partnership development (Rossoni et al., 2023). At 
the same time, they caution that instruments must be 
tailored to institutional conditions. Novillo-Villegas 
et al. (2022) argue that in developing economies, a 
coherent roadmap of intellectual property promotion, 
R&D expenditure, and multi-stakeholder 
collaboration is necessary before collaborative 
incentives can deliver substantial results. Similarly, 
Radosevic (2019) stresses that imported best practices 
are often ineffective in less-developed regions and 
calls for adaptive, experimental policies that reflect 
local capacity constraints. 
 
Taken together, the literature suggests that while 
subsidies and tax incentives can play a significant 
role in fostering collaborative R&D, their 
effectiveness hinges on institutional architecture, 
absorptive capacity, and policy design. For 
transitional economies such as B&H, this implies the 
need for simplified, transparent, and trust-building 
instruments, accompanied by mechanisms to foster 
social capital and awareness among SMEs and 
universities. 
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III. METHODOLOGY 
 
This study examines government incentives that 
facilitate collaborative research and development 
(R&D) within open innovation systems in B&H. To 
capture complementary perspectives from policy, 
academia, and industry, we employed a qualitative, 
multi-method design that integrates a focus group 
discussion, a two-round Delphi study, and a needs 
analysis. Triangulating these approaches provides 
both depth (expert reasoning about incentive design 
and implementation conditions) and breadth 
(organisational priorities and perceived usefulness of 
specific measures), strengthening the credibility and 
practical relevance of the findings. 
 
3.1.Design and setting 
The design is purpose-built for the B&H context. It 
concentrates on incentives that directly support 
collaboration among universities, industry, and public 
actorssuch as direct grants and co-financing for joint 
projects, tax relief earmarked for cooperative R&D, 
public–private partnership (PPP) models that 
facilitate technology transfer (TT), and institution-
building through clusters, hubs, and innovation 
centers. The package of methods was implemented in 
mid-2024, with the Focus group hosted at the 
University of Banja Luka (Faculty of Economics) and 
the Delphi and needs analysis administered nationally 
to stakeholders across key sectors. 
 
3.2. Participants in research 
The Focus group brought together a purposive sample 
of B&H-based stakeholders, including CEOs and 
senior managers, TT and sustainable entrepreneurship 
professionals, and representatives of government and 
higher education.In the focus group on the theme: 
“Challenges and opportunities of the technology 
transfer and sustainable entrepreneurship in open 
innovation ecosystem in developing transitional 
economies”,seven participants took part. Out of the 
seven respondents, three were female and four were 
male. Three participants were experts from the ICT 
sector (two companies from the field of information 
technology), two participants were representatives of 
government institutions (the Ministry of Scientific 
and Technological Development and Higher 
Education and the Ministry of Economy and 
Entrepreneurship of Republika Srpska), and two 
participants were from the field of business 
consulting and innovation. Two participants are also 
employed as professors at public universities. The 
respondents presented their views from their own 
perspective of the business or organisation where 
they work.  
 
The Delphi panel comprisedfive experts (three female 
and two male) in innovation management, TT, 
intellectual property rights, and public policy. 
Eligibility required a university degree and 

substantial leadership experience (typically ≥5 years 
in management or ≥3 years of leading a business).  
 
The needs analysis surveyed 25 B&H enterprises, 
with a size distribution of 8 large, 11 medium, and 6 
small firms, spanning manufacturing, ICT, and 
services. Where applicable, approximate counts are 
reported for transparency (e.g., an expert panel of 
approximately ten members), reflecting the 
qualitative emphasis on depth and expertise rather 
than statistical representativeness. 
 
Informed consent was obtained from all subjects 
involved in the study. All participants in the focus 
group discussions, the Delphi study, and the needs 
analysis survey signed consent forms before their 
involvement and agreed to the use of their responses 
for research purposes 
 
3.3. Research instruments 
The research instrument consists of a Protocol that 
contains a list of discussion topics formulated based 
on the fundamental categories of transfer technology 
within the open innovation ecosystem. To formulate 
the discussion topics, referent literature regarding 
technology transfer and the open innovation 
ecosystem was consulted. The focus group protocol 
was organized into thematic blocks that probed (i) 
awareness and experience with support schemes, (ii) 
the perceived importance of incentives for fostering 
collaboration in technology transfer, and (iii) barriers 
and enablers in the broader institutional environment 
(e.g., administrative transparency, absorptive 
capacity, IPR practices). Specifically, from the set of 
questions relevant to this study, we highlight the 
following questions addressed to the experts: 
 
3.3.1. Participants’ opinion regarding the level of 
knowledge of innovation support schemes from 
abroad, government policy of subsidies for scientific 
research work, and policies and legislation about 
R&D and R&I. 
3.3.2. Significance of interviewees’ awareness about 
available innovation support schemes from national 
sources and European accession funds. 
3.3.3. Importance of having critical project cycle 
management and project management methodology 
implementation knowledge (i.e., PM2, PMI, IPMA, 
PRINCE 2) to successfully design, monitor, and 
evaluate innovation implementation entrepreneurial 
projects. 
3.3.4. Importance of knowing financial and non-
financial support schemes for R&D and R&I 
activities. 
3.3.5. Proposal of additional elements of the financial 
and non-financial support schemes for R&D and R&I 
activities.  
 
The Delphi instruments were derived from both the 
literature and the focus group outputs. They 
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operationalized incentive types (direct grants, tax 
relief for cooperative R&D, innovation funds, PPPs, 
and cluster/hub mechanisms), criteria of fairness and 
transparency in allocation and monitoring, and 
enabling conditions such as political stability and EU 
integration prospects. Among the central goals of the 
Delphi study was the identification of possible 
governmental incentives to enhance cooperation in 
technology transfer, alongside the recognition of key 
prospects for fostering sustainable entrepreneurship 
and technology transfer in the context of emerging 
open innovation ecosystems in developing 
transitional economies.The methodological 
framework of the Delphi study is illustrated in the 
diagram below. 
 

 
Figure 1 - Methodological framework of the Delphi study 

Notes. The author’s presentation of the methodical framework 
of the Delphi study. 

 
The Delphi method is a structured and iterative 
technique designed to synthesize expert opinions and 
reach consensus on complex issues. Originally 
developed at the RAND Corporation during the 
1950s, it has been widely applied in forecasting, 
policy-making, and guideline development (Dalkey & 
Helmer, 1963). The method relies on multiple rounds 
of anonymous questionnaires with controlled 
feedback, which help generate alternative solutions, 
uncover underlying assumptions, and guide experts 
toward agreement (Hsu & Sandford, 2007). It is 
especially valuable in areas marked by debate, 
uncertainty, or lack of clarity, and often serves as a 
credible substitute when direct empirical evidence is 
unavailable (Nasa et al., 2021). The research 
instrument is the Questionnaire for experts, in the 
first and second rounds of research. Based on the 
analysis of qualitative data obtained in the first round 
of empirical research, i.e., through in-depth 

interviews, as well as a previously prepared 
systematic literature review, an instrument is 
developed for the second round of research in the 
form of a questionnaire. The questionnaire was 
distributed to experts to reach an agreement on the 
key steps that should be done at both organizational 
and institutional levels to boost and enhance the 
process of knowledge spillover amongst stakeholders 
in an open innovation ecosystem and technology 
transfer in the quadruple helix model (a cooperation 
amongst academia, GO, and NGO sectors as well as 
the real sector). The data collected in the second 
round are statistically processed. If more than 70% of 
the experts rated the offered answer as significant or 
very significant, it is considered that a consensus has 
been reached. 
 
Then, that skill/reason for development/how to build 
and strengthen/prerequisite (by question) qualifies to 
go into the quantitative questionnaire. This 
questionnaire forms the basis of empirical research on 
a sample of at least 25 units, aiming to identify the 
needs of organisations regarding inbound, outbound, 
and coupled innovation and technology transfer. The 
needs-analysis questionnaire was developed from the 
second-round Delphi items, combining scaled and 
open-ended questions to quantify perceived 
usefulness, accessibility, and relevance of the 
incentives, while leaving space for context-rich 
explanations. 
 
The principal limitation of this study lies in the 
relatively small sample of 25 respondents, which was 
determined by the constraints of the approved project 
proposal, where all outputs and anticipated results 
had been predefined.NVivo (QSR International) was 
employed to transcribe the audio recordings from the 
focus group and Delphi panel, to generate codes and 
subcategories, to conduct thematic analysis, and to 
integrate the qualitative findings with quantitative 
data. 
 
3.4. Operational definition 
For this research, government incentives are defined 
as policy instruments that directly or indirectly 
catalyse collaborative R&D and technology transfer 
among universities, firms, and public bodies in B&H. 
Concretely, this includes: (i) direct grants and co-
financing schemes conditioned on inter-
organizational collaboration; (ii) tax credits/reliefs 
explicitly designed for R&D undertaken in 
cooperation with research institutions; (iii) PPP 
mechanisms that finance or intermediate the 
commercialization and diffusion of technology; and 
(iv) institution-building measures (clusters, 
innovation hubs/centers) that strengthen the 
knowledge-exchange infrastructure. By aligning the 
qualitative evidence around this definition, the study 
provides a coherent lens for identifying actionable 
gaps and prioritising incentive designs most likely to 
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The high option-retention rate, combined with the 
formal consensus threshold (≥70%), indicates stable 
and broad expert agreement on these measures. This 
provides a reliable foundation for further refinement 
and application in policy diagnostics in B&H. 
 
4.3. Needs-analysis results  
The needs analysis was conducted through a survey 
administered to 25 enterprises in B&H, covering 
small, medium, and large firms across the 
manufacturing, ICT, and services sectors. The 
instrument combined Likert-scaled questions with 
open-ended items to capture both quantitative ratings 
and context-rich explanations regarding the 
usefulness, accessibility, and relevance of 
government incentives for collaborative R&D. The 
questionnaire was distributed electronically to 
addresses sourced from the databases of chambers of 
commerce in B&H, with company owners or 
managers serving as respondents. While a greater 
number of responses were collected, a purposive 
sample of 25 enterprises was deliberately constructed 
to mirror the economic structure of B&H. This 
sample was also designed to ensure direct 
comparability with corresponding samples from three 
Western Balkan countries, in line with the 
methodological requirements of the project design. 
 
Results highlighted converging priorities: the 
importance of grants and co-funding schemes to de-
risk early-stage collaboration, the need for 
streamlined intellectual property and regulatory 
frameworks, and the value of clusters, hubs and PPP 
platforms in lowering coordination costs and 
fostering sustainable innovation linkages. The needs 
analysis thus offered a firm-level perspective that 
complemented the expert-driven insights of the 
Delphi and focus group. Needs-analysis data were 
processed using descriptive statistics to profile the 
B&H enterprise sample and to summarize ratings of 
incentive usefulness and accessibility. These results 
were then qualitatively interpreted and triangulated 
against the focus-group themes and Delphi consensus 
patterns to surface convergences and explain 
divergences. 
 
General patterns 
Firms consistently converge on three broad domains 
of support. First, direct financial instruments, such as 
competitive collaborative grants and SME vouchers, 
were rated as the most relevant tools for de-risking 
joint projects and compensating for resource 
constraints. Second, regulatory and IPR enablers were 
highlighted as prerequisites for reducing 
administrative and legal barriers, with demand for 
fast-track procedures, advisory services, and model 
agreements. Third, platform-based 
instruments(clusters, hubs, PPP frameworks) were 
viewed as important in lowering search, matching, 
and coordination costs while providing shared 

infrastructure for applied research and testing. These 
domains align with the Delphi and focus-group 
findings, underscoring strong triangulation across 
methods. 
 
Firm size and heterogeneity 
 Needs differ significantly across firm categories. 
SMEs stressed brokerage services, vouchers, and 
small, rapid collaborative grants as most valuable, 
given their limited internal R&D budgets. 
Respondents emphasised the “behavioural 
additionality” of such instrumentsi.e., enabling 
collaborations they could not otherwise undertake. By 
contrast, larger firmsprioritised tax-based measures 
and structured access to advanced shared 
infrastructure, as these would facilitate scaling of 
existing R&D activities and longer-term collaborative 
ventures. 
 
Conditionality and safeguards 
Firms repeatedly highlighted the importance of 
transparent and predictable design features. They 
called for digitized applications, standardised scoring, 
and public award registers as prerequisites for 
credible uptake, given concerns about fairness. Many 
respondents endorsed mandatory collaboration 
requirements (e.g., university–industry consortia) and 
demonstrable TRL progression as safeguards against 
deadweight or substitution effects. Firms also 
supported output-oriented monitoring, using metrics 
such as joint IP filings, spin-offs, co-publications, and 
revenues from new products, to ensure that public 
resources generate tangible returns. 
 
Sequencing preferences 
 Respondents distinguished between phases of policy 
intervention. In the initial phase, collaborative grants, 
combined with IPR/regulatory “quick wins,” were 
seen as essential for building trust, pipelines, and 
absorptive capacity. In the scaling phase, tax 
incentives and commercialization subsidies were 
preferred to expand mature collaborations and 
support prototypes through demonstration and market 
validation.The analysis suggests that effectiveness 
will depend less on creating new schemes than on 
improving instrument design, delivery, and 
sequencing. SMEs require targeted, low-threshold 
support, coupled with brokerage, while larger firms 
benefit from tax incentives and access to 
infrastructure. Across all firm types, transparent 
governance and measurable outputs are viewed as 
critical for credibility and uptake. 
 
Table 1 provides an integrated mapping of frictions, 
originally identified through qualitative focus group 
insights and subsequently substantiated and 
elaborated upon by the Delphi consensus and the 
needs analysis findings, with corresponding 
instruments operationalised across all three 
methodological strands. 
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Friction / 
Instrument 

Collaborative 
grants 

IPR 
quick 
wins 

SME 
vouchers 

PPP 
frameworks 

Clusters/hubs Tax reliefs 
(coop 
R&D) 

Fragmented TT 
strategies 

✓ — — ✓ ✓ — 

Low absorptive 
capacity 

✓ ✓ ✓ — ✓ — 

Procedural 
inefficiencies 

— ✓ — — — — 

High coordination 
costs 

✓ — ✓ ✓ ✓ — 

Funding risk for 
early-stage 

✓ — ✓ — — — 

Scale-up & 
persistence 

— — — ✓ ✓ ✓ 

Table 1 - Instrument ↔ Friction Matrix 

Notes.Author’s interpretation.Legend: ✓ = strong direct effect; — = weak/indirect 
 
The matrix suggests that no single instrument is 
sufficient; rather, a complementary bundle is 
required. Grants, vouchers, and IPR quick wins are 
best suited for overcoming early-stage frictions, while 
PPPs, clusters and tax reliefs sustain collaboration 
and scaling. This sequencing logic reinforces the need 
for a phased policy mix that couples financial de-
risking with institutional capacity building. 
 
V. DISCUSSION 
 
The survey results reveal a relatively low mean score 
(M=2.1/5) regarding the perceived effectiveness of 
government incentives, indicating widespread 
scepticism among firms. Only 18% of SMEs report 
using any form of R&D support, which reflects two 
recurring gaps in the evidence: first, the conviction 
that well-designed public action could be beneficial, 
and second, the weak visibility and poor operational 
fit of the measures currently available. This paradox, 
where incentives are valued in principle but remain 
underutilized in practice, is reinforced by Delphi 
findings, in which 95% of experts emphasized the 
potential benefits of government support, while 
simultaneously noting the limited availability of key 
instruments, such as grants and tax incentives, in 
B&H. Our findings confirm that public support 
measures—such as subsidies and tax incentives—
positively influence collaborative R&D in B&H, 
although their effectiveness depends on the design 
and implementation context. This is consistent with 
evidence from other economies. For instance, 
Lenihan et al. (2024) show that subsidies produce 
stronger short-term outputs, while tax incentives 
encourage broader firm participation in R&D. 
Similarly, Zhao et al. (2025) demonstrate that policy 

mixes combining subsidies and tax credits are more 
effective for SMEs in China than single-instrument 
approaches. These parallels the differentiated effects 
of incentives, underscoring the universality of the 
effects of differentiated incentives across both 
developed and emerging economies. 
 
The same “importance–usage” paradox is observable 
in the needs analysis. Respondents rated collaborative 
grants highly (≈4.22/5) but reported that the 
instrument does not adequately reach or suit SMEs. 
Triangulation of evidence suggests that three frictions 
underpin these findings: information failures (low 
awareness, unclear eligibility, and unpredictable 
timing of calls), administrative hurdles (complex red 
tape and IPR procedures), and limited absorptive 
capacity (insufficient skills and organisational 
bandwidth to apply for and exploit incentives). In 
terms of diminishing returns, our study aligns with 
the findings of Huo et al. (2025), who demonstrate 
that excessive subsidies can lead to threshold and 
inverted U-shaped effects, thereby reducing 
incentives for radical innovation. This suggests that 
B&H, like other emerging economies, must avoid 
over-reliance on financial instruments without 
considering optimal intensity levels. 
 
Taken together, these results indicate that greater 
effectiveness depends less on introducing entirely 
new schemes and more on addressing design and 
delivery shortcomings. Priorities include transparent 
and predictable calls, simplified application-to-
contract pathways, embedded brokerage functions 
(e.g., university-SME matchmaking, proposal 
clinics), and coupling finance with capacity-building 
measures such as skill development and mandatory 
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collaboration components. These directions align 
with the broader training agenda on open innovation 
leadership, academia-business collaboration, and the 
effective use of government incentives. Comparisons 
also reveal important contextual differences. In Spain, 
Delphi-based evaluations highlight administrative 
inefficiency as a significant barrier, where public 
funding is characterizedas overly bureaucratic and 
slow (Giménez-Medina et al., 2023). Our focus 
groups echoed similar frustrations, indicating that 
excessive procedures significantly hinder 
participation by SMEs and universities. In developed 
countries, reforms are shifting toward agile and trust-
based funding frameworks (Salazar-Elena et al., 
2016), whereas B&H continues to struggle with 
fundamental bureaucratic constraints, underscoring 
the need for greater urgency in institutional reform. 
 
Survey evidence highlights several barriers to 
collaborative R&D, including insufficient 
government support (76%), a shortage of qualified 
workforce (64%), weak university-industry linkages 
(59%), low awareness of available instruments 
(53%), and administrative burdens (48%). These 
obstacles closely mirror Delphi and focus-group 
findings, converging on five domains: 
 
 Human capital and absorptive capacity: 

Shortages of skilled staff and firms’ limited 
ability to absorb external knowledge hinder 
collaboration. 

 Weak academia–business (A2B) linkages: 
Persistent weaknesses in university–industry 
relations undermine long-term partnerships. 

 Instrument visibility and know-how: Lack of 
information and awareness, especially regarding 
IPR, constrains uptake. 

 Administrative and regulatory frictions: Complex 
IPR processes and registration delays increase 
transaction costs and deter SMEs. 

 Public support gaps: Grants, tax reliefs, 
technology parks, and PPPs are valued but 
remain insufficiently available or poorly 
executed. 

 
While 90% of surveyed organisations reported 
undertaking some R&D activity, collaboration 
intensity remains low. This finding suggests that 
firm-level efforts alone cannot overcome systemic 
bottlenecks in brokerage, risk-sharing and 
administrative efficiency. Thus, perceived low 
effectiveness of support is less a reflection of 
demand-side disinterest than of persistent ecosystem-
level frictions. University–industry collaboration 
emerged as another critical challenge. Developed 
economies such as Germany and South Korea have 
successfully strengthened triple helix structures, 
supported by intermediaries like Fraunhofer Institutes 
(Etzkowitz & Leydesdorff, 2000). In contrast, our 
results align with regional studies of the Western 

Balkans, which reveal weak science–industry 
linkages and limited collaborative innovations 
between SMEs, FDI companies, and universities 
(Radosevic, 2011). The gap highlights the need for 
Bosnia to prioritize building absorptive capacity 
within firms and strengthening institutional linkages. 
 
Triangulating across survey, Delphi and needs-
analysis evidence demonstrates convergence on three 
pillars of priority: 
 
1. Direct financial support to reduce risks in early-

stage collaborative projects; 
2. Regulatory and IPR enablers to lower legal and 

administrative barriers and 
3. PPP and cluster platforms to reduce coordination 

costs and provide shared infrastructure. 
 
Within these pillars, firms consistently emphasise 
competitive collaborative grants with transparent 
rules, IPR “quick wins” such as fast-track procedures 
and model agreements, and platform instruments 
including joint labs, vouchers, co-funded industrial 
PhDs, and cluster-managed testbeds. Predictability 
and transparency in procedures are identified as 
essential preconditions for uptake. Notably, firm size 
matters.SMEs benefit most from vouchers, brokerage 
services, and rapid small grants, while larger firms 
prefer tax-based instruments and access to advanced 
shared infrastructure. To prevent deadweight effects, 
firms call for clear conditionalities (mandatory 
partnerships, minimum TRL progression) and 
measurable outputs (licenses, joint IP, spin-offs, co-
publications, revenues).Based on the evidence, 
comprehensive and sequenced policy packages can be 
recommended across interlinked directions of action. 
Next steps for policymakers and practitioners are 
clear: 
 
 Broaden SME participation in the system of open 

sustainable innovation. Develop and implement 
inclusive innovation schemes such as SME 
vouchers, matching grants, and simplified tax 
incentives tailored to small and medium-sized 
enterprises. These measures will lower entry 
barriers for SMEs and expand the innovation 
base. 

 Streamline the administration of research and 
innovation support. Implement administrative 
reforms aimed at reducing bureaucratic 
complexity and accelerating application and 
approval processes for R&D incentives, 
including the digitalization of these services. 
Introduce digital application portals, standardize 
requirements, and transition toward user-
oriented, trust-based procedures. 

 Strengthen university–industry linkages. Invest 
in the professionalization of technology transfer 
offices (TTOs) at public universities and 
collaborative research centers. Introduce 
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incentives for university–industry consortia, joint 
laboratories, and cluster-based initiatives to 
foster sustainable partnerships and knowledge 
exchange. 

 Build and enhance research capacities within 
academia, enterprises, and research and 
innovation centers. Provide targeted training and 
advisory programs for SMEs and researchers, 
focusing on proposal writing, project 
management, and access to international funding. 
In addition, strengthen transversal skills (soft, 
entrepreneurial, and digital competences) among 
students, faculty, researchers, entrepreneurs, and 
managers. Establish a virtual mentorship scheme 
for secondary school pupils, university students, 
and all individuals interested in launching 
entrepreneurial ventures, with subsequent phases 
developing peer-to-peer mentorship (e.g., 
students who successfully navigated their first 
year of operating a start-up become co-mentors 
for the next generation of student entrepreneurs). 

 Ensure transparent governance. Establish 
transparent eligibility criteria, digitized 
workflows, public registers of awarded funds, 
and measurable performance indicators (e.g., 
joint patent applications, spin-off companies, co-
authored publications). These steps will build 
trust and credibility in public support programs. 

 Sequence policy incentive instruments. Begin 
with collaborative grants and rapid results in the 
area of intellectual property to foster trust and 
capacity building, followed by the introduction 
of tax incentives and subsidies for the 
commercialization of sustainable innovations to 
support scaling and market entry. 

 
By following these next steps, B&H can address its 
structural constraints and better align with 
international best practices, fostering a stronger and 
more effective innovation ecosystem. 
 
VI. CONCLUSIONS AND IMPLICATIONS 
 
This study has explored the effectiveness of public 
incentives for collaborative R&D and innovation in 
Bosnia and Herzegovina (B&H), situating the 
findings within the broader comparative literature on 
innovation policy in both developed and emerging 
economies.  
 
By drawing on Delphi surveys, focus groups, and 
comparative insights, the research has generated a 
nuanced understanding of how subsidies, tax 
incentives, and institutional structures shape 
collaborative innovation in a post-transition economy. 
The analysis confirms both the universal challenges 
associated with innovation policy design and the 
specific contextual obstacles that B&H must confront 
in order to align with international best practices. 
 

6.1. Theoretical contributions 
Theoretically, the study contributes to the literature 
on national innovation systems and the triple helix 
model (Etzkowitz & Leydesdorff, 2000) by 
demonstrating how collaborative innovation in 
transitional economies is shaped by both financial 
incentives and systemic failures. In B&H, weak 
absorptive capacity among firms, fragmented 
university–industry relations, and bureaucratic 
rigidity act as critical bottlenecks, confirming 
theoretical claims about system failures in innovation 
ecosystems (Radosevic, 2011). By combining Delphi 
and focus group methods, this research also advances 
methodological contributions, showing that expert 
elicitation and stakeholder dialogue are valuable tools 
for policy learning in contexts where quantitative data 
on innovation outputs are limited (Santos & 
Mendonça, 2016).Furthermore, the study adds to the 
growing theoretical recognition that innovation 
models in catching-up economies diverge from linear 
R&D-push frameworks. Our findings reinforce that 
policy must be systemic and adaptive, rather than 
narrowly financial, and that institutional maturity and 
administrative trust are variables that existing theories 
should more explicitly incorporate. By emphasizing 
the significance of administrative agility (Giménez-
Medina et al., 2023), this study suggests an extension 
of innovation systems theory to account for 
governance quality as a determinant of policy 
effectiveness. In this sense, the case of the B&H 
highlights the importance of embedding trust and 
agility into the conceptual models of innovation 
policy design. 
 
6.2. Policy and managerial implications 
From a policy standpoint, our findings underscore 
several urgent imperatives. First, B&H must broaden 
SMEs participation in R&D. Comparative studies 
show that subsidies often generate strong immediate 
effects (Lenihan et al., 2024), while tax incentives 
stimulate wider participation (Zhao et al., 2025). Yet, 
SMEs in B&H remain marginalized due to limited 
resources and bureaucratic hurdles. Policymakers 
should therefore design inclusive schemes, such as 
SMEs innovation vouchers, matching grants, and 
simplified tax incentives tailored to smaller firms 
with limited profits. This could significantly expand 
the innovation base and bring B&H closer to regional 
peers. 
 
Second, administrative reform is paramount. Current 
procedures in B&H are described by stakeholders as 
excessively bureaucratic and time-consuming, 
deterring firms and universities from applying for 
support. International best practices—from Spain’s 
proposals for agile funding frameworks (Salazar-
Elena et al., 2016; Giménez-Medina et al., 2023) to 
digitalized one-stop innovation agencies in Northern 
Europe—suggest that B&H must streamline 
processes by reducing documentation burdens, 
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implementing e-government portals, and adopting a 
mentorship rather than supervisory approach in public 
administration. Administrative efficiency is not only 
a matter of convenience but also a determinant of 
trust, which is crucial for sustainable collaboration. 
Third, fostering stronger university–industry linkages 
is essential. Recent research confirms that well-
funded applied research intermediaries—such as 
Germany’s Fraunhofer centers—significantly 
enhance patenting activity and innovation capacity of 
local firms (Llanos-Paredes, 2023).  
 
Similarly, technology transfer offices (TTOs) have 
gained prominence as key actors in aligning 
university competencies with market demand and 
facilitating stakeholder relationships throughout the 
commercialization process (Chen et al., 2025). 
Moreover, institutional actors such as innovation-
driven university research centers, particularly those 
funded by public agencies in Australia, have 
demonstrated high efficiency in technology transfer 
by promoting continuous stakeholder engagement 
(Zarea et al., 2025). B&H should therefore invest in 
innovation intermediaries—including collaborative 
research centers and robust TTOs—that 
systematically bridge academic expertise and 
industrial needs. Policies should incentivize 
consortia, cluster-based collaborations, and the use of 
demand-side instruments (e.g., innovation-oriented 
procurement, challenge-driven grants) to ensure that 
partnerships yield tangible innovation outputs. 
 
Fourth, capacity building should become a 
cornerstone of B&H innovation policy. Our findings 
indicate that many firms and universities lack the 
knowledge and skills to access international 
programs, such as Horizon Europe successfully. 
Policymakers should fund targeted training, 
mentoring schemes, and advisory services for SMEs 
and researchers to strengthen proposal writing, 
project management, and commercialization 
capabilities. Building human capital in this way 
would not only increase absorption of external funds 
but also create a more resilient innovation system in 
the long run. 
 
For managers in firms and universities, the 
implications are equally important. Firms should 
proactively engage in networks, clusters, and 
partnerships, rather than waiting for government 
schemes to become fully functional. University 
leadership should integrate collaboration with 
industry into institutional strategies, rewarding 
applied research and incentivizing faculty 
participation in industry projects. Managers should 
also recognize the importance of international 
benchmarking: by learning from successful cases in 
the EU and Asia, local organizations can adopt 
practices that prepare them to operate in more 
competitive global environments. 

6.3. Limitations and suggestions for future 
research 
Despite its contributions, this study is subject to 
certain limitations. The reliance on expert perceptions 
through Delphi surveys and focus groups introduces 
subjectivity and possible bias, as participants may 
overemphasize challenges they have personally faced. 
Future research should triangulate these insights with 
quantitative analyses of firm-level performance data, 
using econometric methods to evaluate the causal 
impact of subsidies and tax incentives on innovation 
outcomes. 
 
Another limitation is contextual generalizability. 
While the findings align with trends in other 
emerging economies, B&H unique post-transition 
characteristics—including fragmented governance 
structures and high dependence on international 
donor support—may reduce the applicability of 
conclusions beyond the WB. To address this, future 
studies should conduct parallel Delphi exercises in 
other countries in the region, enabling cross-country 
comparisons and strengthening the external validity 
of results. 
 
Longitudinal research is also needed. Our study 
provides a cross-sectional snapshot, but innovation 
outcomes often emerge over extended periods. Future 
research could track the long-term impact of newly 
introduced instruments, such as voucher schemes or 
public procurement programs, to determine whether 
they produce sustained collaborative innovation. 
Additionally, examining how reforms in education, 
intellectual property frameworks, and organizational 
culture interact with incentive policies would provide 
a more holistic understanding of Bosnia’s innovation 
system. 
 
Finally, future work should explore the role of trust 
and organizational culture more systematically. Our 
findings suggest that low trust in public institutions 
and a risk-averse culture act as hidden barriers to 
collaboration. Integrating perspectives from 
organizational psychology could illuminate how 
cultural variables affect innovation dynamics and 
how policy can be tailored to address them. 
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