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Abstract: Innovation is regarded far and wide as being one of the major forces that
determine economic growth across multiple time horizons. The previous statement
is applicable at national or country wide levels, yet within country, in the case of this
paper, within Romania, distribution can rarely be considered as consistent or evenly
spread throughout its regions. After more than two decades since accession into the
European Union (and just prior to a conclusion concerning OECD accession
approval), policy makers and researchers have yet to offer a pertinent explanation
for the puzzle concerning why gaps between the Bucharest-lifov region and the
remainder of the seven other Romanian regions persists in the manner that it does.
Thus, evaluating why innovative performance is more energetic and potent in
certain regions than in others, and at what levels such gaps could be closed, are
necessary, both for academic and practical scopes. Given this, this paper attempted
to answer the following questions: what factors truly explain or determine the
constant performance variations across the eight Romanian regions and by how big
of a margin can R&D and economic development of specific regions explain this
variation? Substantiated by concrete evidence from EUROSTAT datasets on Gross
Domestic Expenditure on regional R&D sector and regional Gross Domestic
Product at NUTS 2 level, and the 2025 Regional Innobarometer report, the present
research proposes a multifaceted characterization of regional innovation
achievements. Apart from this, the present research seeks to evaluate and analyze
the uneven level of innovation performance across NUTS 2 Romanian regions and
provide explanations as to why such gaps have persisted over time. At the same
time, this paper is aimed at researching and investigating the factors that determine
levels of regional innovation throughout Romania, with the broader part of the
research focusing on the roles of economic development and research and
development (R&D). A focal point of the present study refers to the evaluation of the
literature on regional innovation systems/frameworks and regional disparities
currently occurring throughout Romania. As such, the theoretical foundation of the
paper builds on empirical literature centered around national and regional innovation
systems, the capacity of regions to adopt, adapt and absorb innovative output, the
intensity of knowledge regional spillovers.
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1. Literature review

The output of specialty literature on the topic of determinants or factors that impact
regional innovative performance has been on the rise over the past few decades.
We have been selective in terms of literature to be reviewed for the purpose of this
paper. As such, we have selected only strands of research that directly relate to
regional innovation disparities, specifically: innovation systems theory applied at
regional level, the role of R&D investing upon driving innovation outcomes, regional
absorptive capacity and knowledge spillovers.

For the specific situation of Romania, as in the case of other newer EU member
states, starting with 2016, EUROSTAT rd e gerdreg and EUROSTAT
nama_10r_2gdp datasets on Gross Domestic Expenditure on regional R&D sector
and regional Gross Domestic Product at NUTS 2 level have become more
consistent and thorough, and thus more dependable methodologically; studies
published after the 2016 reflect the mature stage of economic cohesion and catch-
up across regions (lammarino, Rodriguez-Pose, & Storper, 2019). At the same time,
the choice to focus on literature published after 2016 has also been influenced by
other factors such as: the consolidation of EU programs and strategies (EU’s entirely
operational 2014-2020 Multiannual Financial Framework and Cohesion Policy
instruments, already deployed Smart Specialization Strategies (that have been
notable for directed the focus of EU wide policies on region-specific policies) (Foray,
2016) and the realignment of viewpoints and policies, from general or all around
views and frameworks, to regional or place based focus, of academia and
policymakers alike (Rodriguez-Pose, 2018).

As mentioned previously, the year 2016 has marked a detrimental shift in terms of
the focus of specialty literature as well. Prior to 2016, the vast majority of academic
literature has been aimed at topics such as the knowledge production function
(according to this model, innovation productivity and outputs - such as new
products, patents, other forms of intellectual property and intellectual property
rights-are in fact a function of certain specific inputs such as R&D and talent
base/human capital) (Jaffe, 1989), the linear model of innovation (according to this
model, knowledge dissipation follows a straightforward and directly causal path:
from basic research, knowledge flows and is applied to actual research, and as
such, innovation outputs directly follow; in general terms, according to this model,
R&D is to be considered as the main driver of innovation) (Griliches, 1998),
geographic concentration and agglomeration economies (according to the
proponents of these theories, whenever we have agglomeration and spatial
proximity within dense urban areas, innovation will certainly blossom; given certain
clustering and spillover effects specific to urban environments, regions in which
higher numbers and density of firms and institutions will tend to generate more
innovation) (Audretsch & Feldman, 2000). What has been published after 2016 is
not a rejection of previous assumptions. One assumption made prior to 2016 refers
to the necessity of R&D investments as a precondition for innovation to occur.
Indeed, post 2016 academic research agrees with such assumptions, but it also
proposes that only by itself, R&D investments will not be able to deliver desired
innovation output, thus increasing regional gaps in terms of regional innovation (Ma,
Ortega-Argilés, Lyons, & Kratena, 2026). Taken together, publications after 2016
concentrate around the following areas that will be further detailed throughout the
following paragraphs: regional innovation systems (RIS) theory, the role of R&D
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investments on driving innovation outcomes, and regional absorptive capacity and
knowledge spillovers.

1.1 Regional Innovation Systems (RIS) Theory

The most prevalent way of studying the topic of regional innovation dynamics is
through of regional innovation systems (RIS), a concept initially developed by Philip
Cooke (1992) and further expand by Asheim and Gertler (2009). RIS theory is
focused upon the way in which two inter-related subsystems behave. The first
subsystem is the knowledge generation, and implicitly the diffusion, subsystem, that
includes actors such universities, research centers, hubs and institutes, and
technology transfer centers or organizations; the second subsystem is the
knowledge consumption or exploitation subsystem, mainly consisting of companies,
MNC'’s and/or other such organizations (Trippl & Isaksen, 2017). It is not the size of
these subsystems that impacts innovation at regional level, but rather the way in
which these interactions unfold, and their overall strength and long-term orientation.
A newer addition to RIS theory comes from Asheim, Grillitsch and Trippl (2019);
according to the authors, existing policies place greater importance on current
regional capacities, strengths or conditions (such as investment allocations for
innovation related activities for already existing institutions or industries) rather than
promoting the creation of newer capacities. Considering these structural
characteristics, the authors reintroduce an idea originally proposed during the early
2000’s, that of “constructed advantage”: regions reliant on inherited industries and/or
institutions will fall behind to regions that have managed to bypass such inherited
endowments and which have shifted their focus on the creation of strategically new
sources of competitive advantage though regional specific policy design. This
particular scenario of “inherited capacities” has a special resonance when it comes
to Romania and Romanian, given the numerous communist era capacities that have
been inherited by even the more modern generations of nationals and showcases
why ill directed funds, without considering regional specificities, will only increase
regional innovation gaps.

Another further advancement to RIS theory refers to the use of specific knowledge
bases, namely the degree of significance and diversity of this regional knowledge
system, as according to authors Trippl, Grillitsch and Isaksen (2017). The authors
propose the existence of three systems: “organizationally thick and diversified”
system (commonplace for large metropolitan areas, such systems contain high
numbers of institutions involved in innovation in one way or another - universities,
research institutes, firms, public agencies, and intermediary organizations to mention
but a few — and which can operate across multiple sectors and fields of activity); the
second system refers to “organizationally thick and specialized” systems (mostly
attributable to industrial zones or areas, in which companies, various suppliers, and
supporting institutions are tightly interconnected within a specific business sector)
and a third system, “thin” innovation systems (Trippl, Grillitsch, & Isaksen, 2017).
Here as well we can see a parallel with current day regional realities in Romania. In
regions such as the Bucharest-lifov scores first in terms of regional innovation
performance, thus showcasing traits manifested within “thick” and “diversified”
systems. On the other end of the spectrum, the Sout-West Oltenia region exemplifies
the traits of “thin” systems.

Another addition to specialty literature post 2016 refers to the intensity and focus of
regional innovation policies. Todtling and Trippl (2018) are in favor of adapting and
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aligning the scope of regional frameworks so that they can aid in the development
of what the authors call “differentiated knowledge bases”; within these frameworks,
proposed policy interventions must match the predominant knowledge base specific
to each individual region. The same authors distinguish between analytical
knowledge bases and synthetic knowledge bases. Whereas the former refers to the
specific scenario of science intensive business sectors (such fintech, biotech, or the
ICT sectors), a sector which presupposes the existence of strong linkages,
interactions, investments (both public and private) and partnerships between
university and specific industry actors within that specific region, the latter (synthetic
knowledge bases) refers to the specific scenario in which engineering-intensive
manufacturing exists within certain regions; in such scenarios, local business
environment favors applied research collaboration (that will have as an outcome the
development of products, services, intellectual property rights, sources for increased
competitive advantage) and investments aimed at improving vocational skills and
abilities for specific trades and professions (Todtling & Trippl, 2018). In the case of
Romania, by having such disparities in terms of regional innovation output, where
high paced urban ICT clusters exist concomitantly with manufacturing dominated
rural areas, we notice that R&D strategies do not necessarily reflect the distinct
economic and institutional traits of each of the eight regions. Policies should factor
in the design of novel approaches to innovation-related regional focus and should
deploy regionally specific R&D policies value generating procedures.
Diversification, even though not a new concept, still represents a point of interest for
post 2016 research on drivers of regional innovation. In essence, the process of
branching out of own comfort zones and pivoting or diversifying into market driven
alternative sectors can be attained by making use of already existing but recombined
competencies and skill-sets (Hassink, Isaksen, & Trippl, 2019), and a real-life
application of such tailored policies is the S3 strategy — Smart Specialization
Strategy, deployed in the case of Romania as well.

1.2 The role of R&D investments in driving innovation outcomes

The dual relationship between R&D investments and innovation output at national
level is extensively used in specialty literature. Outcomes from such investments
take the form of patents (higher regional patent counts indicate more focus and more
regionally appropriate policy measures, and also good inter-institutional
collaborations and partnerships), new product launches and total productivity
increase, showcasing that returns from R&D investment are valuable at increasing
regional economic growth and development (Bronwyn, Mairesse, & Mohnen, 2010).
Such opinions regarding the role of R&D have remained prevalent up until 2016;
following this year, a more nuanced, and regionally specific approach has begun
surfacing among researchers.

A 2018 extensive analysis of R&D investments and innovation output/performance
throughout NACE 2 regions, by using a dataset that covers the 2004-2014 time
period, has confirmed that R&D investment intensity is a strong predictor for
innovative performance of regions (Evangelista, Meliciani, & Vezzani, 2018). Even
though this relationship is demonstrated, the authors clearly point out two crucial
aspects that point towards increased benefits and advantages. First, the marginal
R&D returns are influenced by the absorptive capacity of regions, thus more well
adapted regions that have increased absorptive capacities will generate higher
marginal returns. Second, regions that find themselves on the lower positions of

176



Analele Universitatii din Oradea. Seria stiinte economice
TOM XXXV, 15t Issue, July 2026

economic development thresholds will find themselves struggling in their efforts to
convert R&D input into innovative or creative output, as opposed to stronger regions
where such transitions processes occur at higher speeds and adaptation outcomes
require shorter period of time. Conversion rate at similar speed as well-developed
regions is mostly absent from Romanian regions.

Another viewpoint concerning the role of R&D investments in terms of driving
innovation outcomes refers to delineating the components of R&D (based on
sources of investment and scope) and evaluating the effects of each component on
regional patent application. The first, business R&D, is the most widespread among
the three components and is the one most attributable to immediately impacting
regional innovation output. The second component, higher education R&D, is
attributable with generating the highest number of scientific publications, whereas
the third component, government R&D, presents the least consistent effects; such
inconsistent effect can be noticed in regions where no knowledge transfer centers,
no research institutes and no partnerships between private and public institutions
exist (Lhuillery, Raffo, & Hamdan-Livramento, 2017). Such instances are also visible
in Romania, given the uneven distribution between government and private R&D
spending throughout regions. Expanding on the previous study from Lhuillery, Raffo
and Hamdan-Livramento (2017), authors Kaneva and Uhura (Kaneva & Untura,
2018) have determined that the effect of public R&D spending on regional GDP per
capita has modest, even though positive, effect. The authors point out that such
public R&D investment sources, even though popular, widespread and necessary,
act as driver for diminishing private R&D investments within those respective
regions. Policies that focus on bridging gaps, developing partnerships, public-private
ventures and promoting private R&D investments, instead of simply replacing private
R&D spending, are gaining traction and speed, as pointed out by the authors.

A noteworthy research subject detailed after 2016 refer to partnerships and
collaborations as a way to connect knowledge producers or developers with
knowledge users (which are conditions for creative/innovation output to occur,
especially in today’s economic and business contexts). Even though this is the
desired outcome, authors such as Radosevic and Ciampi Stancova (2018) do point
out that most regions face or have faced similar bottlenecks that have prevented
these regions from developing and increasing innovation output: first,
underdeveloped infrastructure, capabilities and tools used in the knowledge transfer
process; second, weak linkages between private institutions (source of capital) and
public sector for scientific experimentational; the third bottleneck refers to a
mismatch between the technological/development needs of the specific regional
industries and the specialization profile of public research systems, institutions and
researchers. As in the case of other Easter European countries, or newer entrants
onto the EU, numerous examples referring to the lack of initiatives, trust and
partnerships between producers of knowledge and users of knowledge byproducts.

1.3 Regional absorptive capacity and knowledge spillovers

Developed during 1990’s by authors Daniel Levinthal and Wesley Cohen (1990) and
further expanded for regional level use cases by Criscuolo and Narula (Criscuolo &
Narula, 2008), the absorptive capacity represents the ability of economic units to
take part and undergo through the 3 process steps (namely: recognition, assimilation
and commercial exploitation) in order to be able to exploit any forms of external
knowledge. In research focused on regional innovation, absorptive capacity has
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been used as an explanation for instances when similar R&D investment levels are
present, yet innovation outcomes tend to differ from region to region. But absorptive
capacity in itself is not enough in order for the effects of R&D investment and
adoption to become prevalent at regional levels. Tacit partnerships, manifested
through knowledge spillover effects to neighboring regions, represent one form of
absorptive capacity that is aided by already established knowledge strategic regions
(Aldier, Sena, & Vinci, 2018). Here again, the simple presence of large companies
that act as a source for knowledge spillover does not solve the issue of distribution
and adaption; in this particular case, spillover effects are dependent upon the
absorptive capacity of the economic institution within those respective regions. In
areas where there is a low absorptive capacity, the “anchoring” private economic
institution will manifest a somewhat of a crowding out effect, by accumulating already
scarce specialized human resources and funding, without generating appropriate
spillover effects (Grillitsch & Nilsson, 2017).

Another element affecting the absorptive capacity of regions refers to the spatial lens
regarding regional innovation. As such, knowledge spillovers will start to decay as
distance from sources of information and research hubs increase, and they will do
so at faster rates when transferring tacit and complex knowledge; lower rates of
spillover decay is expected whenever codified knowledge is being transferred
(Moretti, 2021). Given this, the development of strong foundations that will allow for
faster knowledge adaptation, such as universities, transfer centers, and research
hubs, is mandatory. High R&D intensity within certain regions can indeed reflect
innovative output, but at the same time, the cause for such intensity can be
attributable to a small number of MNC'’s, rather than highly innovative regional
businesses (Radosevic, Upgrading technology in Central and Eastern European
economies, 2017). Numerous regions throughout the EU are in the exact same
situation. Mere concentration of output to a handful of MNC’s instead of leveling out
of chances will have dire consequences if policies and strategies are not adapted to
present day challenges.

This paper contributes to the literature by providing a recent comparative regional
analysis for Romania, integrating GDP, GERD and Innobarometer data, and
highlighting the conditional role of R&D depending on regional absorptive capacity.

2. Romanian regional context

In terms of regional distribution, Romania consists of 4 NUTS 1 macro-regions
(numbered from 1 to 4), further divided into 8 NUTS 2 development regions, namely:
North-East, South-East, South Muntenia, South-West Oltenia, West, North-West,
Center, and Bucharest-llfov (EUROSTAT, 2021). Research on data from the 2020-
2022 time period published by the Romanian National Institute of Statistics
showcases that out of 26986 surveyed companies, only 8.8% (2297 enterprises) of
them represented truly innovative enterprises, as opposed to 91.2% non-innovative
enterprises; out of the analyzed population, 4.1% of enterprises have deployed and
introduced onto their market product innovations exclusively, whereas 1.3% of
enterprises have deployed only business process innovation; what is more, only
3.1% of enterprises have managed to partake both in product and business process
innovation (Romanian National Institute of Statistics, 2023). The same report has
pointed out the fact that most of these companies (53.7%) have activated with the
R&D sector, closely trailed by insurance, reinsurance and pension fund activities
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(38.9%) and the manufacturing of basic pharmaceutical products and
pharmaceutical preparations (35%).

The following table illustrates the economic transformation undertaken by Romania
ever since 2015. At the same time, the following table sheds light upon the regional
distribution of GDP, expressed in millions of euro (at current prices)

Table 1. Romania GDP (in billion EUR) during 2016-2024 time period

TIME | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Romania 1674 | 1863 | 2047 | 2233 | 219.8 | 2409 | 2807 | 3215 | 3536
97.13 | 9919 | 8066 | 4143 | 39.76 | 8657 | 77.44 | 779 | 33.12
NorthWest | 1967 | 2276 | 2465 | 27,23 | 27,18 | 2955 | 34,01 | 39,52 | 43,37
461 | 382 | 14 | 406 | 916 | 539 | 7.06 | 868 | 221
Contor 18,90 | 21,05 | 2340 | 2512 | 24,99 | 27,12 | 30,36 | 3593 | 39,26
186 | 068 | 347 | 184 | 804 | 548 | 149 | 392 | 518
16,01 | 1932 | 21,34 | 2348 | 23,66 | 2530 | 28.25 | 33,99 | 37,48
North-East | ', 803 | 789 | 165 | 967 | 502 | 85 | 378 | 618
SouthEact | 1749 | 19.09 [ 2103 | 22,10 | 21,13 | 2402 | 2727 | 3043 | 33,30
897 | 401 | 707 | 494 | 432 | 046 | 058 | 578 | 82
South- 20,54 | 2102 | 2421 | 2537 | 2474 | 27.24 | 32,36 | 34.26 | 37.22
Muntenia 675 | 757 | 8413 | 139 | 79 | 909 | 185 | 48 | 815
Bucharest- | 4543 | 50,56 | 5493 | 61,67 | 61,07 | 67,78 | 81,72 | 93,68 | 1044
Iifov 28 | 481 | 963 | 643 | 539 | 503 | 883 | 4.08 | 08.96
South-West | 12,11 | 13.89 | 1581 | 17.21 | 16,66 | 18,00 | 21,87 | 24,63 | 26,76
Oltenia 164 | 164 | 188 | 924 | 505 | 156 | 642 | 84 | 92
West 16.29 | 17,62 | 1921 | 2097 | 2020 | 21,80 | 24.71 | 28,91 | 31,58
799 | 936 | 116 | 521 | 521 | 333 | 779 | 84 | 483

Source: Own adaptation by the authors based on OECD data (OECD, 2026)

Romania’s economy has almost doubled in less than a decade, growing from 167
billion euros in 2016 to 353 billion in 2024. Romania, along with other Eastern
European Economies, has experienced an accelerated economic growth, in part due
to EU fund allocations, structural funds, FDI and knowledge transfers (Kaas, Mellert,
& Scholl, 2020). What can be noticed from the previous Table 1 is the fact that the
Bucharest lifov region accounts for almost roughly 27% GDP in 2016, and around
29%-30% in 2024. We thus understand that even in the case of Romania, economic
growth tends to be spatially concentrated, and as in the case of other countries, the
capital region usually manages to attract or capture a larger share of output. Despite
increased growth rates in regions that are lagging behind, absolute disparities
continue to widen, indicating limited real convergence. The previously mentioned
dominance of the capital region of Bucharest-lifov implies the concentration of
human talent, R&D activity (investment, adaptation, transfer) and high-value
services of various kinds. Based solely on 2024 GDP levels, the eight Romanian
regions can be ranked as follows: Bucharest-IIfov (104.4 billion euros), North-West
(€43.4 billion euros), Center (39.3 billion euros), North-East (37.5 billion euros),
South-Muntenia (37.2 billion euros), South-East (33.3 billion), West (31.6 billion
euros), South-West Oltenia (26.8 billion euros). Apart from the dominance of the
Bucharest-lifov region, we also notice that the North-West regions appears to be
consolidating its role as the secondary economic pole or hub within Romania.

Apart from GDP related performance, it is equally important to understand the facets
and implications of Gross Domestic Expenditure on R&D (GERD). Even though it
contains data only starting with 2020, the following table will answer inquiries
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regarding the interest at regional levels shown towards R&D related expenditure and
R&D related investments:

Table 2. GERD by sector of performance and NUTS 2 region

TIME 2020 2021 2022 2023 2024
. 1,026.0 | 1,141.23 | 1,303.81 | 1,675.56 1,624.214
Romania iei
9 6 4 9 (provisional)

North-West 55.382 74.448 82.847 116.291 -
Center 86.147 97.286 139.14 148.49 -
North-East 65.813 65.018 71.763 83.935 -
South-East 19.741 23.363 26.298 36.259 -

South-Muntenia 87.938 72.67 75.857 135.891 -
Bucharest-lifov 565.475 | 638.002 684.814 770.844 -

South-West -
Oltenia 17.139 21.739 27.479 41.202

West 128.456 148.71 195.617 | 342.658 -
Source: Own adaptation by the authors based on OECD data (OECD, 2026)

Romania and its respective regions have experienced a significant increase in R&D
intensity after the year 2020, likely driven by EU funding cycles and recovery
instruments, though the slight decline in 2024 may suggest volatility in funding or
absorption capacity. The Bucharest-llfov regions dominate this indicator as well,
having invested around 770 million euros in R&D. The volatility observed in several
regions suggests a dependence on external funding sources rather than stable, fully
integrated innovation systems. Taken together, these patterns indicate that R&D
investment in Romania is both spatially concentrated and still quite fragile from an
institutional perspective, with important implications for regional innovation
performance and convergence.

Table 3. Romanian INNOBAROMETER evolution of regional scores in the 2019-
2025 time period

Development Innobarometer | Innobarometer | Innobarometer | Innobarometer
pm¢ 2025 2023 2021 2019
Region

score score score score
North-West 50.6 39.69 39.35 44.96
Center 37.42 38.09 35.37 32.93
North-East 43.65 34.83 30.1 31.26
South-East 25.62 30.38 20.51 26.15
South- 17.51 27.66 29.78 27.79
Muntenia
Bucharest- 65.2 73.3 76.8 65.75
lifov
South-West 16.97 254 31.32 26.15
Oltenia
West 38.63 35.92 38.02 39.24

Source: Own adaptation by the authors based on the 2025 Romanian
Innobarometer data (2026)
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In addition to quantitative indicators derived from online database EUROSTAT, this
current study also draws on the 2025 Romanian Innobarometer (Ministry of
Education and Research, National Research Authority, 2026), which provides
valuable firm-level and regional insights into innovation behavior, perceived barriers,
and institutional constraints, thereby complementing the econometric analysis with
qualitative evidence on the functioning of regional innovation systems. The following
table summarizes information from the 2025 Romanian Innobarometer:

Over the years, the Bucharest-Ilfov region has reigned supreme, having achieved
most fund allocation and innovation related output from all other seven Romanian
regions. Even so, the downward trend of the specific regions is evident, noticing a
constant reduction of the Innobarometer scores following 2021 (76.8 points in 2021,
73.3 points in 2023 and 65.2 points in 2025). Such a situation could be attributable
in part to the growing attractivity and improvement undergone in the North-West and
North-East regions (the catch-up dynamics of these two contender regions is driven
in part by increased absorptive capacity generated by inflow of talent from all corners
of the country and increased funding levels given proper innovation, communication
and dissemination networks). A general observation that can be drawn from the
previous table refers is that regardless of region, innovation performance has
fluctuated (especially for regions that place themselves Ilower on the
innobarleometer) and is dependent upon funding cycles and their intensity, policy
adaptation to local specificities and the performance of local institutions.

3. Data and methodology

This study relies on a comparative regional case-study design focused on the eight
Romanian NUTS 2 development regions: North-West, Center, North-East, South-
East, South-Muntenia, Bucharest-llfov, South-West Oltenia and West. The analysis
combines secondary quantitative data with descriptive and exploratory statistical
techniques in order to assess how differences in economic development and R&D
expenditure are associated with differences in regional innovation performance.
Three categories of indicators are employed. First, economic development is
proxied by regional Gross Domestic Product (GDP) at current market prices,
expressed in million euro, for the 2016—2024 period. Second, research effort is
captured through Gross Domestic Expenditure on Research and Development
(GERD) by NUTS 2 region, expressed in million euro, for the 2020-2024 period.
Third, innovation performance is measured through the Romanian Regional
Innobarometer scores for 2019, 2021, 2023 and 2025. Taken together, these
indicators allow the paper to compare the economic base of each region, the scale
of its R&D effort, and the resulting innovation performance.

The empirical strategy is intentionally simple and transparent, given the limited
number of territorial units (eight regions). The analysis unfolds in four steps. First, a
descriptive comparison is performed in order to identify the hierarchy of regions by
GDP, GERD and innovation score. Second, several derived indicators are
calculated in order to improve comparability across regions: GDP growth rate, each
region’s share in national GDP, each region’s share in national GERD, and GERD
intensity relative to regional GDP. Third, pairwise correlations are used to explore
the strength of association between GDP, GERD and innovation performance.
Fourth, the paper interprets the Romanian evidence through a focused regional
case-study lens, with special emphasis on the contrast between Bucharest-lifov, the
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country’s dominant innovation pole, and the catching-up regions of North-West and
North-East.

The year 2023 is used for GERD-based cross-regional comparison because it is the
most complete year available across all regions, while 2025 is used for innovation
performance as it represents the most recent Innobarometer wave. Given the small
sample size (eight regions), the statistical results are interpreted as descriptive
evidence rather than causal relationships, aiming to highlight patterns of territorial
concentration, divergence and selective convergence.

Although the analysis is primarily descriptive, the use of correlation coefficients
provides an initial indication of the strength and direction of relationships between
variables.

4. Results

What this study has proposed to do was to understand and answer the following
question: why do some Romanian regions innovate more than others, and what role
do R&D investment and economic development actually play in that story? Even
though both GDP and R&D investment have increased by a lot in recent years, their
impact on innovation performance remains uneven across the eight Romanian
regions. The evidence points to a strong spatial/territorial concentration of both
economic output and R&D inputs in the Bucharest-lifov region, which continues to
dominate the national innovation landscape. At the same time, while certain regions
(namely the North-West and North-East) showcase clear signs of convergence and
improved innovation performance, overall regional disparities persist and, in some
cases, have widened.

Table 4. Comparative regional indicators of economic development, R&D intensity
and innovation performance in Romania

. . Innobaromete
. GDP Sha_re n Shqre n GERD/GD r score
Region growth national national P (%) chanae 2023—
2016-2024 | GDP 2024 | GERD 2023 ° 2%25
pucharest | 120,829 | 20.52% 46.00% 0.74% -8.10
Center 107.73% 11.10% 8.86% 0.38% -0.67
North-East 121.63% 10.60% 5.01% 0.22% +8.82
North-West 120.45% 12.26% 6.94% 0.27% +10.91
South-East 90.34% 9.42% 2.16% 0.11% -4.76
,\S/IOUth' . 81.19% 10.53% 8.11% 0.36% -10.15
untenia
South-
West 121.02% 7.57% 2.46% 0.15% -8.43
Oltenia
West 93.80% 8.93% 20.45% 1.08% +2.71

Source: authors calculations
As shown in Table 4, the results confirm that regional innovation in Romania is

strongly shaped by territorial concentration. Bucharest-lifov remains the dominant
pole both in terms of economic output and R&D expenditure, while only a limited
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number of regions show visible signs of catching up. The Romanian case therefore
illustrates a dual structure: a highly concentrated metropolitan innovation core and
a group of regions with uneven and often fragile innovation trajectories.

The first important result concerns the distribution of economic output. In 2024,
Bucharest-lifov generated approximately 29.5% of Romania’s GDP, far above any
other region. North-West ranked second with about 12.3%, followed by Center
(11.1%), North-East (10.6%) and South-Muntenia (10.5%). South-West Oltenia
remained the smallest regional economy, with roughly 7.6% of national GDP. This
confirms that innovation disparities emerge in a broader context of asymmetric
regional development.

A second result concerns the pace of regional economic expansion between 2016
and 2024. Bucharest-lifov recorded GDP growth of approximately 129.8%, while
North-East, South-West Oltenia and North-West also more than doubled their
regional GDP over the period. By contrast, South-Muntenia, South-East and West
expanded at a slower pace. These results suggest that although economic growth
has been widespread, leadership remains concentrated in a limited number of
regions.

A third result concerns the geography of R&D. In 2023, Bucharest-llfov alone
accounted for approximately 46.0% of national GERD, highlighting the strong
concentration of research effort in the capital region. West ranked second, with
about 20.5%, followed by Center (8.9%), South-Muntenia (8.1%), North-West
(6.9%) and North-East (5.0%). South-East and South-West Oltenia recorded much
smaller shares, at around 2.2% and 2.5%, respectively. This indicates that R&D
expenditure is even more spatially concentrated than GDP.

To improve comparability, GERD was related to the size of each regional economy.
The resulting indicator shows that West displays the highest R&D effort relative to
GDP (1.08%), followed by Bucharest-lifov (0.74%), Center (0.38%) and South-
Muntenia (0.36%). By contrast, South-East (0.11%), South-West Oltenia (0.15%)
and North-East (0.22%) remain less research-intensive. This suggests that only a
limited number of regions have developed a strong research-oriented economic
structure.

When regional innovation performance is examined through the 2025
Innobarometer, Bucharest-lifov remains the leading region with a score of 65.2,
followed by North-West (50.6) and North-East (43.65). However, the capital region
has experienced a decline compared to previous years, while North-West and
North-East have recorded significant improvements. Between 2023 and 2025,
North-West increased by +10.91 points and North-East by +8.82 points, whereas
Bucharest-lifov decreased by -8.10 points, South-Muntenia by -10.15 points, and
South-West Oltenia by -8.43 points. This indicates that the Romanian innovation
landscape is dynamic, with emerging signs of regional convergence.

From a statistical perspective, the relationship between economic development and
innovation performance is relatively strong. The correlation between 2024 GDP and
the 2025 Innobarometer score is approximately 0.77, while the correlation between
2023 GERD and innovation performance is around 0.72. However, once Bucharest-
lIfov is excluded, the correlation between GERD and innovation drops significantly
to about 0.32, while the GDP—innovation relationship remains moderate
(approximately 0.66). This finding suggests that R&D expenditure alone does not
fully explain regional innovation outcomes and that its apparent importance at
national level is partly driven by the exceptional position of the capital region.
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Overall, the Romanian case-study highlights three key insights. First, innovation is
highly concentrated geographically, reflecting the accumulation of economic activity,
human capital and institutional capacity in a limited number of regions. Second,
R&D expenditure is a necessary but not sufficient condition for innovation, as its
effectiveness depends on broader regional characteristics such as absorptive
capacity, institutional quality and knowledge networks. Third, there is evidence of
selective convergence, particularly in North-West and North-East, suggesting that
regional innovation gaps are persistent but not immutable. These findings are
consistent with the regional innovation systems (RIS) literature, which emphasizes
the role of institutional thickness and absorptive capacity in shaping innovation
outcomes.

5.Conclusions and discussions

This study set out to investigate why innovation performance differs across
Romanian regions and to what extent economic development and R&D investment
explain these disparities. By combining regional GDP, GERD and Innobarometer
data, the analysis provides a coherent picture of the structural factors shaping
regional innovation in Romania.

The findings confirm that innovation is highly concentrated geographically.
Bucharest-lifov clearly dominates both in terms of economic output and R&D
expenditure, accounting for a disproportionately large share of national resources.
This concentration reflects the accumulation of human capital, research institutions,
advanced services and stronger innovation networks within the capital region. As a
result, Romania exhibits a core—periphery structure typical of many emerging
European economies, where a single metropolitan region acts as the main
innovation hub.

At the same time, the results show that economic growth alone does not
automatically translate into higher innovation performance. Although most regions
have experienced substantial GDP growth between 2016 and 2024, their ability to
convert this growth into innovation outcomes remains uneven. The moderate
correlation between GDP and innovation performance suggests that economic
development provides a necessary foundation, but it is not sufficient to ensure
innovation upgrading.

The role of R&D expenditure is equally nuanced. While a positive relationship
between GERD and innovation performance is observed at the national level, this
relationship weakens significantly when Bucharest-lifov is excluded from the
analysis. This indicates that the apparent strength of R&D as a driver of innovation
is partly influenced by the exceptional position of the capital region. In other regions,
R&D investments appear to generate lower returns, which is consistent with the
literature emphasizing the importance of absorptive capacity, institutional quality
and effective knowledge transfer mechanisms.

An important insight emerging from the analysis is the presence of selective
convergence. Regions such as North-West and North-East have recorded
significant improvements in innovation performance, suggesting that regional
disparities, although persistent, are not fixed. These regions appear to benefit from
improving institutional frameworks, increased inflows of human capital and better
integration into national and European innovation networks.
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From a policy perspective, the results suggest that a “one-size-fits-all” approach to
innovation policy is unlikely to be effective. Instead, regional innovation strategies
should be tailored to the specific structural characteristics of each region. In less
developed regions, policy efforts should focus on strengthening absorptive capacity,
improving institutional quality and fostering collaboration between universities, firms
and public authorities. In more advanced regions, policies should support the
transition towards higher-value, knowledge-intensive activities and the creation of
new innovation-driven growth paths.

Furthermore, the strong concentration of R&D expenditure in Bucharest-lifov raises
concerns regarding long-term territorial cohesion. Without targeted policy
interventions, there is a risk that innovation gaps may persist or even widen.
Encouraging a more balanced spatial distribution of R&D activities, promoting inter-
regional knowledge spillovers and strengthening regional innovation systems
should therefore become key priorities.

Finally, several limitations of this study should be acknowledged. The analysis is
based on a relatively small number of observations (eight regions) and relies
primarily on aggregate indicators, which limits the possibility of establishing causal
relationships. In addition, the use of GERD as a proxy for R&D effort does not
capture differences in efficiency or sectoral composition. Future research could
extend this work by incorporating firm-level data, patent indicators or econometric
modelling approaches to better understand the mechanisms linking R&D, economic
development and innovation performance.

Overall, this paper contributes to the understanding of regional innovation disparities
in Romania by highlighting the interplay between economic development, R&D
investment and structural regional characteristics. The evidence suggests that while
R&D and GDP matter, their impact on innovation is strongly conditioned by the
broader regional context, reinforcing the need for place-based and differentiated
innovation policies.

References

1. Aldier, L., Sena, V., & Vinci, P. C. (2018). Domestic R&D spillovers and absorptive
capacity: Some evidence for US, Europe and Japan. International Journal of
Production Economic, 189, 38-49. https://doi.org/10.1016/}.ijpe.2018.01.015

2. Asheim, B. T., & Gertler, M. S. (2009). The Geography of Innovation: Regional
Innovation Systems. In J. Fagerberg, & D. C. Mowery (Eds.), The Oxford Handbook
of Innovation (pp. 291-317).
https://doi.org/10.1093/0xfordhb/9780199286805.003.0011

3. Asheim, B., Grillitsch, M., & Trippl, M. (2019). Regional innovation systems: Past,
present and future. Revista Galega de Economia, 28(2), 4-22.
https://doi.org/10.15304/rge.28.2.6190

4. Audretsch, D., & Feldman, M. P. (2000). Knowledge spillovers and the geography
of innovation. In J. V. Henderson, J. F. Thisse, & J. F. Thisse (Ed.), Handbook of
Regional and Urban Economics (4 ed., pp. 2713-2739). Elsevier. Retrieved from
https://EconPapers.repec.org/RePEc:eee:regchp:4-61

5. Bronwyn, H. H., Mairesse, J., & Mohnen, P. (2010). Chapter 24 - Measuring the
Returns to R&D. In H. o. Innovation, Handbook of the Economics of Innovation (pp.
1033-1082). North-Holland. https://doi.org/10.1016/S0169-7218(10)02008-3

6. Cooke, P. (1992). Regional innovation systems: Competitive regulation in the new
Europe. Geoforum, 23(3), 365-382. https://doi.org/10.1016/0016-7185(92)90048-9

185


https://doi.org/10.1016/j.ijpe.2018.01.015
https://doi.org/10.1093/oxfordhb/9780199286805.003.0011
https://doi.org/10.15304/rge.28.2.6190
https://doi.org/10.1016/S0169-7218(10)02008-3
https://doi.org/10.1016/0016-7185(92)90048-9

Analele Universitatii din Oradea. Seria stiinte economice
TOM XXXV, 15t Issue, July 2026

7. Criscuolo, P., & Narula, R. (2008). A novel approach to national technological
accumulation and absorptive capacity: aggregating Cohen and Levinthal. The
European Journal of Development Research, 20(1), 56-73.
https://doi.org/10.1080/09578810701853181

8. EUROSTAT. (2021). NUTS - Nomenclature of Territorial Units for Statistics.
Retrieved March 1, 2025, from https://ec.europa.eu/eurostat/web/nuts/background
9. Evangelista, R., Meliciani, V., & Vezzani, A. (2018). Specialisation in key enabling
technologies and regional growth in Europe. Economics of Innovation and New
Technology, 27(3), 273-289. https://doi.org/10.1080/10438599.2017.1338392

10. Foray, D. (2016). On the policy space of smart specialization strategies.
European Planning Studies, 24(8), 1428-1437.
https://doi.org/10.1080/09654313.2016.1176126

11. Griliches, Z. (1998). R&D and Productivity: The Econometric Evidence (1st ed.).
University of Chicago Press.

12. Grillitsch, M., & Nilsson, M. (2017). Firm performance in the periphery: on the
relation between firm-internal knowledge and local knowledge spillovers. Regional
Studies, 51(8), 1219-1231. https://doi.org/10.1080/00343404.2016.1175554

13. Hassink, R., Isaksen, A., & Trippl, M. (2019). Towards a comprehensive
understanding of new regional industrial path development. Regional Studies,
53(11), 1636-1645. https://doi.org/10.1080/00343404.2019.1566704

14. lammarino, S., Rodriguez-Pose, A., & Storper, M. (2019, March). Regional
inequality in Europe: evidence, theory and policy implications. Journal of Economic
Geography, 19(2), 273-298. https://doi.org/10.1093/jeq/lby021

15. Jaffe, A. B. (1989). Real Effects of Academic Research. The American Economic
Review, 79(5), 957-970. Retrieved April 10, 2026, from
http://www.jstor.org/stable/1831431

16. Kaas, L., Mellert, J., & Scholl, A. (2020). Sovereign and private default risks over
the business  cycle. Journal  of International = Economics, 123.
https://doi.org/10.1016/].jinteco.2020.103293

17. Kaneva, M., & Untura, G. (2018). The impact of R&D and knowledge spillovers
on the economic growth of Russian regions. Growth and change, 50(1), 301-334.
https://doi.org/10.1111/grow.12281

18. Levinthal, D., & Cohen, W. (1990). Absorptive Capacity: A New Perspective on
Learning and Innovation. Administrative Science Quarterly, 32(1), 128-152.
https://doi.org/10.2307/2393553

19. Lhuillery, S., Raffo, J., & Hamdan-Livramento, |. (2017). Measurement of
innovation. In H. Bathelt, P. Cohendet, S. Henn, & L. Simon, The Elgar Companion
to Innovation and Knowledge Creation (pp. 99-118). Edward Elgar Publishing.
Retrieved April 10, 2026

20. Ma, H., Ortega-Argilés, R., Lyons, M., & Kratena, K. (2026). Regional R&D
spending, absorptive capacity and the regional innovation paradox. Spatial
Economic Analysis, 1-21. https://doi.org/10.1080/17421772.2026.2635379

21. Ministerul Educatiei si Cercetarii, Autoritatea Nationala pentru Cercetare. (2026).
INOBAROMETRUL REGIUNILOR DE DEZVOLTARE - INOVAREA LA NIVEL
REGIONAL IN ROMANIA. MEC. Retrieved Aprii 11, 2026, from
https://cdn.edupedu.ro/wp-content/uploads/2026/03/INOBAROMETRU-2025.pdf
22. Moretti, E. (2021). The Effect of High-Tech Clusters on the Productivity of Top
Inventors. American Economic Review, 111(10), 3328-3375.
https://doi.org/10.1257/aer.20191277

186


https://doi.org/10.1080/09578810701853181
https://doi.org/10.1080/10438599.2017.1338392
https://doi.org/10.1080/09654313.2016.1176126
https://doi.org/10.1080/00343404.2016.1175554
https://doi.org/10.1080/00343404.2019.1566704
https://doi.org/10.1093/jeg/lby021
http://www.jstor.org/stable/1831431
https://doi.org/10.1016/j.jinteco.2020.103293
https://doi.org/10.1111/grow.12281
https://doi.org/10.2307/2393553
https://doi.org/10.1080/17421772.2026.2635379
https://cdn.edupedu.ro/wp-content/uploads/2026/03/INOBAROMETRU-2025.pdf
https://doi.org/10.1257/aer.20191277

Analele Universitatii din Oradea. Seria stiinte economice
TOM XXXV, 15t Issue, July 2026

23. OECD. (2026). GERD by sector of performance and NUTS 2 region.
https://ec.europa.eu/eurostat/databrowser/view/rd_e_gerdreg__custom_20870242/
default/table
24. OECD. (2026). Gross domestic product (GDP) at current market prices by NUTS
2 region.
https://ec.europa.eu/eurostat/databrowser/view/nama_10r_2gdp/default/table?lang
=en&category=reg.reg_eco10.reg_eco10gdp
25. Radosevic, S. (2017). Upgrading technology in Central and Eastern European
economies. [ZA World of Labor. doi:10.15185/izawol.338
26. Radosevic, S., & Ciampi Stancova, K. (2018). Internationalising Smart
Specialisation: Assessment and Issues in the Case of EU New Member States.
Journal of the Knowledge Economy, 9(1), 263-293. https://doi.org/10.1007/s13132-
015-0339-3
27. Rodriguez-Pose, A. (2018, March). The revenge of the places that don’t matter
(and what to do about it). Cambridge Journal of Regions, Economy and Society,
11(1), 189-209. https://doi.org/10.1093/cjres/rsx024
28. Romanian National Institute of Statistics. (2023). Innovation in enterprise
business environment in the 2020-2022 period. Bucharest: Romanian National
Institute of Statistics.
https://insse.ro/cms/sites/default/files/field/publicatii/inovarea_in_intreprinderile din
mediul de afaceri 2022.pdf
29. Toédtling, F., & Trippl, M. (2018). Regional innovation policies for new path
development — beyond neo-liberal and traditional systemic views. European
Planning Studies, 26(9), 1779-1795.
https://doi.org/10.1080/09654313.2018.1457140
30. Trippl, M., & Isaksen, A. (2017). Exogenously Led and Policy-Supported New
Path Development in Peripheral Regions: Analytical and Synthetic Routes.
Economic Geography, 93(5), 436-457.
https://doi.org/10.1080/00130095.2016.1154443
31. Trippl, M., Grillitsch, M., & Isaksen, A. (2017). Exogenous sources of regional
industrial change: Attraction and absorption of non-local knowledge for new path
development. Progress in Human Geography, 42(5), 687-705.
https://doi.org/10.1177/0309132517700982

187


https://doi.org/10.1007/s13132-015-0339-3
https://doi.org/10.1007/s13132-015-0339-3
https://doi.org/10.1093/cjres/rsx024
https://insse.ro/cms/sites/default/files/field/publicatii/inovarea_in_intreprinderile_din_mediul_de_afaceri_2022.pdf
https://insse.ro/cms/sites/default/files/field/publicatii/inovarea_in_intreprinderile_din_mediul_de_afaceri_2022.pdf
https://doi.org/10.1080/09654313.2018.1457140
https://doi.org/10.1080/00130095.2016.1154443
https://doi.org/10.1177/0309132517700982

