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Sintesi. Questo articolo esplora il legame tra innovazione, internazionalizzazione e sostenibilita ambientale in Italia.
Nello specifico, I'obiettivo e quello di valutare come l'innovazione favorisca la crescita delle esportazioni e mitighi le
questioni ambientali. La rassegna della letteratura e I'analisi comparativa, basata sui dati provenienti da indagini ISTAT
sulle imprese italiane di questo articolo forniscono una comprensione dettagliata delle sfide e delle dinamiche regio-

nali, contribuendo a delineare il contesto di ciascuna area italiana.

Abstract. This article explores the link between innovation, internationalization, and environmental sustainability,
with a focus on Italian regions. It assesses how innovation fosters export growth and mitigates environmental issues.
Drawing on a literature review and empirical data from ISTAT surveys on Italian firms, the article evaluates the impact
of innovation on internationalization and the effectiveness of environmental policies, shedding light on the dynamics
and challenges, across different regions of Italy.
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Introduction

The increase in innovation is widely regarded as beneficial for firm performance and economic
growth (Ibrahima et al., 2023; Saleem et al., 2023). Innovation not only fosters economic growth but
also addresses socio-economic challenges like poverty, particularly in developing and emerging
countries. Additionally, it plays a crucial role in addressing environmental issues such as climate
change, resource depletion, and environmental degradation (Antonioli and Mazzanti, 2017;
Abdelzaher et al., 2020; Qiao et al., 2023).

Globally, international institutions are responding to these challenges by implementing policies that
encourage the development and adoption of eco-friendly technologies, highlighting the importance
of international cooperation to tackle global environmental issues. The synergy between innovation
and sustainable environmental policies is crucial for fostering a more ecologically conscious world.

The relationship between innovation and internationalization is extensively studied in the literature,
with recent studies indicating the positive effects of internationalization on innovation (Ding et al.,
2021; Du et al., 2023). Internationalization provides firms, especially SMEs, with resources,
knowledge transfer, and market access necessary for innovation, thereby enhancing their
competitiveness in the global market.

The surge in trade raises concerns regarding its environmental repercussions and the effects of
climate change on business dynamics. While trade liberalization may contribute to environmental
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degradation, it also facilitates access to cleaner technologies, offering potential avenues for
mitigating environmental damage. Nevertheless, the effectiveness of environmental policies hinges
on their implementation and the willingness of firms to embrace innovation and adaptation. The
European Union's policies on environmental protection are closely linked to their implementation
at various levels and the efforts of firms to incorporate them for sustainable production.

Evaluating how strong environmental policies align with an open trade regime and the ability of
firms to internalize them through innovation is critical to maximizing the benefits of trade while
minimizing environmental costs. The adoption of trade-related measures to address climate change
is increasing globally, indicating a growing awareness of the importance of balancing economic
growth with environmental sustainability.

The objective of policymakers often revolves around fostering innovation, a critical component of
environmental policy, driven by regulatory pressures. Various political instruments, from
regulatory standards to economic incentives, aim to mitigate emissions and environmental impacts
globally and locally. Empirical studies, including those by Johnstone and Labonne (2007), assess the
role of environmental policy in technological innovation. Authors such as Bergquist et al. (2013) and
Jaffe et al. (2002) argue that general economic instruments, like taxes, are more effective in
incentivizing the adoption of emission-reducing technologies than specific regulatory measures.
Microeconomic models, as outlined by Requate (2005), advocate for price-based incentives over
command-and-control policies. However, empirical evidence suggests that direct regulation may
spur greater technology adoption and innovation, as indicated by Kemp and Pontoglio (2011).

Various policy instruments foster different forms of innovation, influenced by their contextual
factors (Kemp and Pontoglio, 2011). General economic instruments promote diffusion and
incremental innovation, while regulatory instruments drive significant advancements through
modular innovation. For radically new technologies, technology-specific instruments are
indispensable. Recent research underscores that the efficacy of policy instruments hinges more on
their design than their classification (Kemp and Pontoglio, 2011; Brouillat and Oltra, 2012; Bergquist
et al., 2013).

Furthermore, the impact of environmental regulations on innovation depends on their stringency,
as demonstrated by Johnstone et al. (2010). Some argue that stringent regulations yield minimal
environmental benefits (Lanjouw and Mody, 1996; De Vries and Withagen, 2005; Popp, 2006 and
2019), while others, such as Jaffe and Palmer (1997), assert that strict regulations drive environmental
innovation.

In the context of technology diffusion, particularly within Italian regions, efforts are being made to
bridge the technological gap, notwithstanding persistent challenges, notably in Southern Italy.
Effective policies aimed at stimulating private sector investment in technology and enhancing
regional human capital are imperative for technological progress and elevated living standards.

A comparative analysis utilizing data from the National Institute of Statistics (ISTAT) highlights the
different levels of innovative performance across Italian regions, with some regions exhibiting
notable advancements over time.

Given these considerations, the research question guiding this study is: How does innovation foster
export growth and mitigate environmental issues? By addressing this question, we aim to provide
insights into the dynamics and challenges associated with promoting innovation-driven export
growth while ensuring environmental sustainability, particularly within the context of Italian
regions.
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Internationalization and Innovation

In the context of global business, innovations play a fundamental role in enhancing international
competitiveness. The internationalization process acts as a catalyst, providing firms with crucial
access to new markets, diversified resources, and valuable knowledge (Hitt et al., 1997; Camison-
Zornoza et al., 2004). Operating in different markets exposes firms to different customer needs,
stimulating the development of innovative products and approaches. Furthermore,
internationalization offers access to vital resources, including technologies and financing, thus
improving a company's innovation capabilities. The collaborations and partnerships fostered by
internationalization facilitate the transfer of knowledge, encouraging the exchange of ideas and
good practices between companies, industries, and countries. This increased exposure to
competitive pressures drives firms to become more efficient, productive, and responsive, thereby
further promoting innovation.

The relationship between internationalization and innovation, known as the internationalization-
innovation nexus, is crucial for firms engaged in cross-border activities. Firms involved in exports
and foreign direct investment may suffer impacts on innovation. Trade and investment
liberalization can foster innovation toward cleaner processes and technologies, thereby enhancing
productivity in home countries (Xie and Li, 2013 and 2018; Cipollina et al., 2016; Tse et al., 2017;
Popp, 2019). Empirical analyses have underscored the importance of innovation activities both
domestically and internationally since the early 1980s (Anand et al., 2021; Papanastassiou et al., 2020;
Zhao et al., 2021).

Analyzing the data on Italian firms that actively pursue, complete, or interrupt innovative projects
or initiatives, as depicted in Figure 1, it becomes evident that in the Northern regions, the percentage
of firms engaged in innovative activity consistently exceeds that of the Southern, Central, and
Islands regions. However, over time, there was a decline between 2012 and 2014, followed by an
increase in the subsequent period, and then a decline again in 2020.

The initial decline in the percentage of firms engaged in innovative activity between 2012 and 2014
could be attributed to various factors, such as the economic repercussions of the financial crises in
the period 2008-2013, which slowed down international trade. The subsequent increase in
subsequent years indicates a potential recovery or change in the business environment, leading to a
renewed emphasis on innovation. However, the subsequent decline in 2020 raises questions about
the resilience of innovation in the face of challenges, possibly related to global events such as
economic uncertainties, the COVID-19 pandemic, or other disruptions to international trade.

During the years of the financial crisis between 2012 and 2014, only firms in central Italy experienced
a growth in spending on innovation, with an increase of 7.2%, while firms in the islands registered
a decline of 48% (Figure 2). In the subsequent years, from 2014 to 2018, innovation spending
increased, particularly among firms in the islands, where a significant rise of 120% was recorded
during the period from 2016 to 2018. In 2020, compared to 2018, innovation spending decreased
across all Italian regions due to the COVID-19 health emergency, except for the southern regions,
where a growth of 3% was observed.
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Figure 1: Evolution of Innovative Activity Firms by Geographical Area (%)
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Source: Authors’ elaborations on IstatData, percentages over the period 2012-2020

Figure 2: Growth in spending on innovation by geographical area (%). 2012-2020
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Several studies (Ananthram and Chan, 2021; Hitt et al., 1997; Kafouros et al., 2008, Phene and
Almeida, 2008; Xie and Li, 2018; Zahra et al., 2000) have delved into the strategic decisions and
outcomes linked to companies bolstering their innovation capabilities through internationalization.
While the majority of the literature forecasts positive results, certain studies hint at negative
consequences stemming from heightened uncertainty and complexity (Ding et al.,, 2021). The
divergence in findings across various theoretical perspectives and empirical investigations,

Internationalization and Innovation Challenges in the Context of Sustainable Development: The Case of Italian Regions 15



Regional Economy, 2024, 8(1), 12-26 Cipollina and Fanelli

alongside firm-specific contextual factors such as size and technology intensity, highlights the
necessity for improved research design.

In Italy, the northern regions of Veneto, Emilia Romagna, Friuli Venezia Giulia, and Lombardy
consistently stand out in innovation. These areas boast the highest percentages of firms introducing
new products or processes, indicating a strong culture of innovation and a business environment
conducive to research and development activities. Conversely, the southern regions of Sardinia,
Molise, and Campania exhibit the lowest innovation performance. This could be attributed to
various factors, including limited investment in research and development, inadequate
infrastructure, or greater obstacles in fostering innovation activities (see Figure 3).

Figure 3: Regional Dynamics of Innovative Firms with Product and Process Innovations (%).
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Source: Authors’ elaborations on IstatData, simple averages over the period 2012-2020

Various service sectors have emerged as pivotal drivers of innovation. Notably, the insurance,
reinsurance, and pension funds services sector (excluding mandatory social insurance) lead with a
significant 78% of innovative firms, as depicted in Figure 4. Following closely are the scientific
research and development sector (69%) and the sector encompassing software production, IT
consulting, and related activities (67%), indicating a strong commitment to fostering process or
product innovations.

Within the manufacturing sector, notable areas include computers and electronic and optical
products, electromedical equipment, measuring devices, and clocks, boating a 76% innovation rate,
alongside chemical products at 68%. Basic pharmaceutical products and pharmaceutical
preparations also stand out, with 64% of innovative firms introducing product or process
innovations.

Conversely, sectors with a lower percentage, less than 20%, of innovative firms introducing product
or process innovations include metal products (20%), metallurgical products (20%), clothing articles
(including leather and furs) (17%), and leather items (15%). These industries may face challenges or
exhibit a lower adoption rate in incorporating new and innovative practices. Targeted strategies
could prove beneficial in stimulating innovation and enhancing competitiveness within these
specific sectors.
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Figure 4: Innovative Firms with Product and Process Innovations by sector (%).
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Analyzing the relationship between the export activities of Italian regions and their investment in
innovation reveals a positive correlation between the growth in exports and the increase in spending
on innovation per employee, as illustrated by scatter plots in Figures 5 and 6.

Research on the internationalization-innovation nexus often delves into the acquisition and
utilization of resources, drawing on theories such as the knowledge-based view, dynamic capability
view, organizational learning theory, network theory, and spillover effects.

These theoretical perspectives emphasize the importance of acquiring, developing, and effectively
utilizing resources to gain competitive advantages. Organizational learning integrates these
perspectives by transforming resources into competitive advantages through exposure to
knowledge in international markets, thereby enhancing "learning by watching" and "learning by
doing". Network theory contributes to enriching firms’ resource pools through internationalization,
fostering diverse interactions and knowledge development, and facilitating innovation by adapting
to host environments. Research-based approaches, organizational learning, and network theory
focus on resource acquisition, deliberate knowledge flows, and unintentional knowledge transfers,
contributing to innovation. Establishing effective networks is critical for firms to absorb knowledge
transferred through trade and foreign direct investment into local, regional, and national innovation
systems.
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A portion of the literature emphasizes the importance of research design and contextual factors in
comprehending the link between internationalization and innovation (Hitt et al., 1997; Camisén-
Zornoza et al., 2004).

Figure 5: Innovation spending and exports by sector.
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Source: Authors’ elaborations on IstatData and Coeweb.Istat, period 2012-2020.

Breaking down the data by region in Figure 6 provides a nuanced understanding of how different
parts of the country contribute to this correlation. On the one hand, firms may strategically allocate
resources, investing in innovation to enhance their competitiveness in exports. On the other hand,
policymakers could adjust regional development strategies to capitalize on the observed positive
relationship. Indeed, a comprehensive grasp of the causal pathways in this nexus is crucial for
devising strategic and managerial policies (Frenz and Ietto-Gillies, 2009; Sasidharan and Kathuria,
2011; Wu and Wu, 2014; Jiang et al., 2016; Gkypali et al., 2017; Wang and Tao, 2019).

Innovation and Environment

Over the past decade, innovation and sustainability have emerged as two key concepts in best
management practices and the social and ecological aspects of organizational structures, products,
and processes. The recognition of the adverse ecological repercussions of innovation has sparked
significant interest among scholars and practitioners alike (Klewitz and Hansen, 2014; Cordova and
Celone, 2019; Omri, 2020; Park et al., 2021).

However, despite this heightened awareness, the literature still lacks consensus regarding the
conceptual framework of sustainable innovation (Adams et al., 2012; Schiederig et al., 2012; Boons
and Liideke-Freund, 2013; Trifilova et al., 2013). Various terms have been employed interchangeably
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to describe sustainable innovation: eco-innovation, eco-friendly innovation, environmental
innovation, environmentally sustainable innovation, green innovation, sustainability-driven
innovation, sustainability-enhancing innovation, sustainability-focused innovation, and
sustainability-oriented innovation (Hansen et al., 2009; Carrillo-Hermosilla et al., 2010; Arnold and
Hockerts, 2011; Adams et al., 2012; Maier et al., 2020).

Within the literature, conflicting viewpoints and mixed research findings abound concerning the
potential environmental benefits of innovations attainable across different stages of economic
growth and development. Technological advancements have facilitated environmental
improvements and carbon emission reductions in certain developed nations like France and the USA
(Dinda, 2018; Shahbaz et al., 2018). Conversely, countries such as Italy and Spain have reaped the
benefits of stringent environmental regulations at the regional level, fostering economic growth and
development (Bresciani et al., 2021). It is plausible, as suggested by Porter and Claas (1995), that
strong environmental regulations can incentivize firms to invest in green innovations and
technology aimed at enhancing environmental efficiency and quality.

Figure 6: Innovation spending and Exports by Region
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Source: Authors’ elaborations on IstatData and Coeweb.Istat, period 2012-2020.

In 2020 in Italy, approximately 15% of firms experienced environmental benefits either through their
operations or through the consumption and use of their goods and services. Specifically, about 14%
derived these benefits solely from their production processes (see Figure 7). However, there has been
a lesser commitment from firms towards reducing air, water, noise, and soil pollution, accounting
for only 3.36% collectively, and adopting renewable energy sources as a replacement for fossil fuels,
which stands at 5.12%.

In terms of innovative practices, the landscape is dominated by small and medium-sized enterprises
(SMEs), which represent nearly 98%. Among them, almost 90% have fewer than 50 employees, while
close to 8% have fewer than 250 (see Figure 8). In contrast, large firms with over 250 employees,
which have implemented innovative measures, constitute only 2% of the total.

Internationalization and Innovation Challenges in the Context of Sustainable Development: The Case of Italian Regions 19



Regional Economy, 2024, 8(1), 12-26

Cipollina and Fanelli

Figure 7 - Environmental benefits for firms that introduced product/process innovations in 2020 (%).
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Figure 8 - Environmental benefits for small, medium, and large innovative firms (%).
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Examining the sustainability implications of technological innovation, Yii and Geetha (2017) posit
that while innovation initially enhances environmental quality, its effects may be short-lived, a view
countered by Ahmad et al. (2023) who advocate for long-term sustainability benefits. Recent studies
(Azmat et al.,, 2023) underscores the challenges and advancements across various sectors such as
agriculture, food, energy, healthcare, and tourism, with Vereijssen et al. (2017) observing a shift in
agricultural innovation towards co-innovation processes.

Innovation outcomes, classified into types and forms, predominantly address environmental
concerns including carbon emissions, energy efficiency, cleaner production, and the promotion of
circular economy. Larson (2000) advocates for a synergistic relationship between the economy and
the environment through innovative developmental models, often described as "win-win" scenarios.
However, there is a divergence in perspectives on the drivers of sustainable innovation, with Zighan
et al. (2023) shedding light on the varied approaches of SMEs.

Berrone et al. (2013) find positive impacts of external regulatory pressures on environmental
innovation, contrasting with the findings of Eiadat et al. (2008). Factors such as the size of the firm,
financial capacity, and culture play crucial roles in shaping the significance of regulatory
frameworks (Welch et al., 2002; Earnhart and Lizal, 2006; Lu and Abeysekera, 2014; Wang and Juslin,
2009). Large firms, given their resources and market exposure, are often more inclined to innovate
in response to regulations (Christmann, 2004).

In regions like Italy's North West, sustainable practices are notably prevalent among innovative
firms employing 10 or more individuals, with 35% adopting renewable energy sources and 33.5%
embracing circular production methods and waste recycling initiatives (see Figure 9).

Figure 9 - Distribution of small innovative firms with environmental benefits in the territorial area (%)
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Conversely, firms in North-East regions of Italy exhibit notable environmental benefits both within
the firm or during the consumption/use of goods and services (26.2%) and through easy recycling
of products (26%). The innovative companies in Central and Southern Italy, as depicted in Figure 9,
predominantly achieve environmental gains during consumption/use. Additionally, 6% of
innovative firms in Sicily and Sardinia prioritize reducing energy consumption or CO2 emissions.

Internationalization and Innovation Challenges in the Context of Sustainable Development: The Case of Italian Regions 21



Regional Economy, 2024, 8(1), 12-26 Cipollina and Fanelli

Results vary significantly across different Italian regions, as illustrated in Figure 10. In the North-
West area, Lombardy boasts the highest concentration of firms (23%) leading in product and/or
process innovations. Veneto stands out in the Northeast with 10% of innovative firms, while
Tuscany records 7.7% in the Central region, and Puglia exhibits 4.4% in the South. In terms of
sustainable practices adoption, Sicily outpaces Sardinia, with a higher percentage of small firms
engaging in such practices (4.3% vs. 1.2%) among the two Islands.

Figure 10 - Small innovative firms with environmental benefits at the regional level (%).
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Source: Authors’ elaborations on IstatData, 2020.

The distribution of innovative firms in Italy starkly illustrates the North-South divide (see Figure
11). Across the 20 regions, marked discrepancies exist in terms of environmental sustainability.
Notably, these regions align across 10 distinct groups based on the prevalence of small innovative
firms.

In the North, regions like Lombardy and Veneto boast a high concentration of small innovative
firms, particularly those contributing to environmental benefits in the consumption and utilization
of goods and services.

Conversely, the Southern regions such as Basilicata and Molise demonstrate a dearth of such firms.
Even the Autonomous Region of Aosta Valley, despite its Northern location, aligns with this trend
due to its notably low presence of small innovative firms contributing to environmental
advancements. This regional disparity may be attributed to the prevalence of innovative industrial
clusters in Northern Italy, which likely fostered a conducive environment for environmental
innovation among small firms. Conversely, the structural constraints faced by regions like Aosta
Valley —such as their distance from major urban centers, ports, and airports —may have hindered
their ability to cultivate environmental innovations.
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Figure 11 - The percentage distribution of small innovative firms in 10 groups
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Source: Authors’ elaborations on IstatData, 2020.

Conclusions

This article delves into the nexus of innovation, internationalization, and sustainability, highlighting
their alignment with sustainable development goals. It emphasizes the constructive impact of
innovation on economic growth and environmental challenges, catalyzing global responses in favor
of eco-friendly policies. Through sectoral analysis, it identifies the primary drivers of innovation in
both manufacturing and service sectors. Additionally, it demonstrates a positive correlation between
export growth and investment in innovation. However, geographical differences reflect not only
firm-specific contextual factors but also external influences such as financial crises and the COVID-
19 pandemic. Disparities at the regional level underscore the importance of comprehending regional
dynamics and sectoral variations. Ultimately. the article underscores the pivotal role of SMEs in
propelling innovation and sustainable practices throughout Italy.

This analysis in this article serves as a preliminary assessment and comparative study, offering
insights for a more in-depth analysis using highly detailed data. It lays the groundwork for a
granular examination of firm, sectoral, and regional data, thereby providing a launching point for
future research.

Internationalization and Innovation Challenges in the Context of Sustainable Development: The Case of Italian Regions 23



Regional Economy, 2024, 8(1), 12-26 Cipollina and Fanelli

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

Abdelzaher, D.M., Martynov, A. and Zaher, A.M.A., 2020. Vulnerability to climate change: Are innovative countries
in a better position? Research in International Business and Finance, 51, 101098.

Adams, RJ., Bessant, J., Jeanrenaud, S., Overy, P. and Denyer, D., 2012. Innovating for sustainability: a systematic
review of the body of knowledge. Report Network for Business Sustainability, http://hdl.handle.net/10036/4105.
Ahmad, N., Youjin, L., Zikovié, S. and Belyaeva, Z., 2023. The effects of technological innovation on sustainable de-
velopment and environmental degradation: Evidence from China. Technology in Society, 72, 102184.

Anand, J., McDermott, G., Mudambi, R. and Narula, R., 2021. Innovation in and from emerging economies: New
insights and lessons for international business research. Journal of International Business Studies, 52(4), pp. 545-559.
Ananthram, S. and Chan, C., 2021. Institutions and frugal innovation: The case of Jugaad. Asia Pacific Journal of Man-
agement, 38(3), pp. 1031-1060.

Antonioli, D. and Mazzanti, M., 2017. Towards a green economy through innovations: The role of trade union in-
volvement. Ecological Economics, 131, pp. 286-299.

Arnold, M.G. and Hockerts, K., 2011. The greening Dutchman: Philips' process of green flagging to drive sustainable
innovations. Business Strategy and the Environment, 20(6), pp. 394-407.

Azmat, F., Lim, W.M., Moyeen, A., Voola, R. and Gupta, G., 2023. Convergence of business, innovation, and sustain-
ability at the tipping point of the sustainable development goals. Journal of Business Research, 167, 114170.

Bergquist, A.K., Séderholm, K., Kinneryd, H., Lindmark, M. and S6derholm, P., 2013. Command-and-control revis-
ited: environmental compliance and technological change in Swedish industry 1970-1990. Ecological Economics, 85,
pp- 6-19.

Berrone, P., Fosfuri, A., Gelabert, L. and Gomez-Mejia, L.R., 2013. Necessity as the mother of 'green' inventions: In-
stitutional pressures and environmental innovations. Strategic Management Journal, 34(8), pp. 891-909.

Boons, F. and Liideke-Freund, F., 2013. Business models for sustainable innovation: state-of-the art and steps towards
a research agenda. Journal of Cleaner Production, 45, pp.9-19.

Bresciani, S, Puertas, R., Ferraris, A. and Santor, G., 2021. Innovation, environmental sustainability, and economic
development: DEA-Bootstrap and multilevel analysis to compare two regions, Technological Forecasting and Social
Change, 172, 121040.

Brouillat, E. and Oltra, V., 2012. Extended producer responsibility instruments and innovation in eco-design: an ex-
ploration through a simulation model. Ecological Economics, 83, pp. 236-245.

Camisén-Zornoza, C., Lapiedra-Alcami, R., Segarra-Ciprés, M. and Boronat-Navarro, M., 2004. A meta-analysis of
innovation and organizational size. Organization Studies, 25(3), pp. 331-361.

Carrillo-Hermosilla, J., Del Rio, P. and Kénnola, T., 2010. Diversity of eco-innovations: Reflections from selected case
studies. Journal of cleaner production, 18(10-11), 1073-1083.

Christmann, P., 2004. Multinational companies and the natural environment: determinants of global environmental
policy. Academy of Management Journal, 47(5), pp. 747-760.

Cipollina, M., Demaria, F. and Pietrovito, F., (2016). Determinants of Trade: the Role of Innovation in Presence of
Quality Standards, Journal of Industry, Competition and Trade, Springer, 16(4), pp. 455-475.

Coeweb — Istat, Statistiche del commercio estero, https://www.coeweb.istat.it/ (Accessed: 20 January 2024).
Cordova, M.F. and Celone, A., 2019. SDGs and innovation in the business context literature review. Sustainability,
11(24), 7043.

De Vries, F.P. and Withagen, C., 2005. Innovation and environmental stringency: the case of sulphur dioxide abate-
ment, Discussion Paper Tilburg University, Tilburg.

Dinda, S., 2018. Production technology and carbon emission: long-run relation with short-run dynamics. Journal of
Applied Economics, 21(1), pp. 106-121.

Ding, S., McDonald, F. and Wei, Y., 2021. Is Internationalization Beneficial to Innovation? Evidence from a Meta-anal-
ysis. Management International Review, 61, pp. 469-519.

Du, J,, Zhu, S, Li, W.H., 2023. Innovation through internationalization: A systematic review and research agenda.
Asia Pacific Journal of Management, 40, pp. 1217-1251.

Earnhart, D. and Lizal, L., 2006. Effects of ownership and financial status on corporate environmental performance.
Journal of Comparative Economics, 34(1), pp. 111-129.

Eiadat, Y., Kelly, A., Roche, F. and Eyadat, H., 2008. Green and competitive? An empirical test of the mediating role
of environmental innovation strategy. Journal of World Business, 43(2), pp. 131-145.

Frenz, M. and Ietto-Gillies, G., 2009. The impact on innovation performance of different sources of knowledge: Evi-
dence from the UK Community Innovation Survey. Research Policy, 38(7), pp. 1125-1135.

Internationalization and Innovation Challenges in the Context of Sustainable Development: The Case of Italian Regions 24


https://www.sciencedirect.com/journal/ecological-economics
https://www.sciencedirect.com/journal/ecological-economics
https://www.coeweb.istat.it/
https://www.sciencedirect.com/journal/journal-of-comparative-economics

Regional Economy, 2024, 8(1), 12-26 Cipollina and Fanelli

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Gkypali, A., Filiou, D. and Tsekouras, K., 2017. R&D collaborations: is diversity enhancing innovation performance?
Technological Forecasting and Social Change, 118, pp. 143-152.

Hansen, E.G., Grosse-Dunker, F. and Reichwald, R., 2009. Sustainability innovation cube. A framework to evaluate
sustainability-oriented innovations. International Journal of Innovation Management, 13(04), pp.683-713.

Hitt, M.A., Hoskisson, R.E. and Kim, H., 1997. International diversification: Effects on innovation and Firm Perfor-
mance in product-diversified firms. Academy of Management Journal, 40(4), pp. 767-798.

Ibrahima, B., Okem, A.E. and Reysz, J., 2023. An Investigation into the Nexus Between Innovation and Inequality in
Sub-Saharan Africa. In: Mtapuri, O. (eds) Poverty, Inequality, and Innovation in the Global South. Palgrave Macmil-
lan, Cham.

IstatData - La banca dati dell'Istituto Nazionale di Statistica”. https://esploradati.istat.it/ (Accessed: 20 January 2024).
Jaffe, A.B. and Palmer, K., 1997. Environmental Regulation and Innovation: A Panel Data Study, The Review of Eco-
nomics and Statistics, 79(4), pp. 610-619.

Jaffe, A.B., Newell, R.G. and Stavins, R.N., 2002. Environmental and resource economics, 22, pp. 41-69.

Jiang, M.S., Branzei, O. and Xia, ]., 2016. DIY: How internationalization shifts the locus of indigenous innovation for
Chinese firms. Journal of World Business, 51(5), pp. 662-674.

Johnstone, N. and Labonne, ]J., 2007. Environmental policy, management and R&D. OECD Economic Studies, 2006(1),
pp. 169-203.

Johnstone, N., Hascic, I. and Kalamova, M., 2010. Environmental Policy Design Characteristics and Technological
Innovation: Evidence from Patent Data. OECD, Paris Cedex.

Kafouros, ML.I, Buckley, P.J., Sharp, J.A. and Wang, C., 2008. The role of internationalization in explaining innovation
performance. Technovation, 28(1-2), pp. 63-74

Kemp, R. and Pontoglio, S., 2011. The innovation effects of environmental policy instruments - a typical case of the
blind men and the elephant? Ecological Economics, 72, pp. 28-36.

Klewitz, ]. and Hansen, E.G., 2014. Sustainability-oriented innovation of SMEs: A systematic review. Journal of Cleaner
Production, 65, pp. 57-75.

Lanjouw, J.O. and Mody, A., 1996. Innovation and the international diffusion of environmentally responsive technol-
ogy. Research Policy, 25(5), pp. 549-571.

Larson, A.L., 2000. Sustainable innovation through an entrepreneurship lens. Business Strategy and the Environment,
9, pp- 304-317.

Lu, Y. and Abeysekera, 1., 2014. Stakeholders' power, corporate characteristics, and social and environmental disclo-
sure: evidence from China. Journal of Cleaner Production, 64(1), pp. 426-436.

Maier, D., Maier, A., Aschilean, I., Anastasiu, L. and Gavris, O., 2020. The relationship between innovation and sus-
tainability: A bibliometric review of the literature. Sustainability, 12(10), 4083

Omri, A., 2020. Technological innovation and sustainable development: does the stage of development matter? En-
vironmental Impact Assessment Review, 83, 106398.

Papanastassiou, M., Pearce, R. and Zanfei, A., 2020. Changing perspectives on the internationalization of R&D and
innovation by multinational enterprises: A review of the literature. Journal of International Business Studies, 51(4), pp.
623-664.

Park, S., Rosca, E. and Agarwal, N., 2021. Driving social impact at the bottom of the pyramid through the internet-
of-things enabled frugal innovations. Technovation, 118, 102381.

Phene, A. and Almeida, P., 2008. Innovation in multinational subsidiaries: The role of knowledge assimilation and
subsidiary capabilities. Journal of International Business Studies, 39(5), pp. 901-919.

Popp, D., 2006. International innovation and diffusion of air pollution control technologies: the effects of NOx and
SO2 regulation in the US, Japan, and Germany. Journal of Environmental Economics and Management, 51, pp. 46-71.
Popp, D., 2019. Environmental policy and innovation: a decade of research. National bureau of economic research.
NBER Working Paper, 25631.

Porter, M.E. and Claas, V.d.L., 1995. Toward a new conception of the environment-competitiveness relationship.
Journal of economic perspectives, 9(4), pp. 97-118.

Qiao, H,, Kang, Y., Yan, ., Zhang, ]., Zheng, Z. and Liang, Q., 2023. What role does trade expansion play in the natural
resource sustainability of highly resource-consuming countries? Testing Moderating Role of Exports and Innovation.
Resources Policy, 82, 103424.

Requate, T., 2005. Dynamic incentives by environmental policy instruments-a survey. Ecological economics, 54(2-3),
pp- 175-195.

Saleem, H., Khan, M.B., Mahdavian, S.M. and Kayani, U.N, 2023. The role of technological innovation, economic
policy uncertainty, and poverty reduction in attaining environmental sustainability agenda: contextual evidence
from developing South and East Asian Economies. Environment Development and Sustainability.

Sasidharan, S. and Kathuria, V., 2011. Foreign direct investment and R&D: Substitutes or complements: A case of
Indian manufacturing after 1991 reforms. World Development, 39(7), pp. 1226-1239.

Schiederig, T., Tietze, F. and Herstatt, C., 2012. Green innovation in technology and innovation management—an ex-
ploratory literature review. R&D Management, 42(2), pp.180-192.

Internationalization and Innovation Challenges in the Context of Sustainable Development: The Case of Italian Regions 25


https://www.sciencedirect.com/journal/ecological-economics
https://www.sciencedirect.com/journal/journal-of-environmental-economics-and-management

Regional Economy, 2024, 8(1), 12-26 Cipollina and Fanelli

56.

57.

58.

59.

60.

Shahbaz, M., Nasir, M.A. and Roubaud, D., 2018. Environmental degradation in France: the effects of FDI, financial
development, and energy innovations. Energy Economics, 74, pp. 843-857.

Trifilova, A., Bessant, J., Jia, F. and Gosling, J., 2013. Sustainability-driven innovation and the Climate Savers' pro-
gramme: experience of international companies in China. Corporate Governance, 13(5), pp.599-612.

Tse, C. H., Yu, L. H. and Zhu, ].J., 2017. A multimediation model of learning by exporting: Analysis of export-induced
productivity gains. Journal of Management, 43(7), pp. 2118-2146.

Vereijssen, J., Srinivasan, M. S, Dirks, S., Fielke, S., Jongmans, C., Agnew, N. and Brazendale, R., 2017. Addressing
complex challenges using a co-innovation approach: Lessons from five case studies in the New Zealand primary
sector. Outlook on Agriculture, 46(2), pp.108-116.

Wang, K. and Tao, W., 2019. Exploring the complementarity between product exports and foreign technology im-
ports for innovation in emerging economic firms. European Journal of Marketing, 53(2), pp. 224-256.

61. Wang, L. and Juslin, H., 2009. The impact of Chinese Culture on Corporate Social Responsibility. The harmony ap-
proach. Journal of Business Ethics, 88, pp. 433-451.

62. Welch, EW., Mori, Y. and Aoyagi-Usui, M., 2002. Voluntary adoption of ISO 14001 in Japan: mechanisms, stages and
effects. Business strategy and the environment, 11(1), pp. 43-62.

63. Wu,]. and Wu, Z,, 2014. Local and international knowledge search and product innovation: The moderating role of
technology boundary spanning. International Business Review, 23(3), pp. 542-551.

64. Xie, Z.Z. and Lj, ].T., 2013. Internationalization and indigenous technological efforts of emerging economy firms: The
effect of multiple knowledge sources. Journal of International Management, 19(3), pp. 247-259.

65. Xie, Z.Z. and Lj, ].T., 2018. Exporting and innovating among emerging market firms: The moderating role of institu-
tional development. Journal of International Business Studies, 49(2), pp. 222-245.

66. Yii, K. and Geetha, C., 2017. The nexus between technology innovation and CO2 emissions in Malaysia: evidence
from Granger causality test. Energy Procedia 105, pp. 3118-3124.

67. Zahra, S.A,, Ireland, R.D. and Hitt, M. A., 2000. International expansion by new venture firms: International diversity,
mode of market entry, technological learning, and performance. Academy of Management Journal, 43(5), pp. 925-950

68. Zhao, S., Papanastassiou, M., Pearce, R.D. and Iguchi, C., 2021. MNE R&D internationalization in developing Asia.
Asia Pacific Journal of Management, 38(3), pp. 789-813.

69. Zighan, S., Abuhussein, T. and Dwaikat, N.Y, 2023. A qualitative exploration of factors driving sustainable innova-
tion in small and medium-sized enterprises in Jordan, Journal of Enterprising Communities: People and Places in the
Global Economy, (ahead-of-print).

Acknowledgements

Activity carried out in the framework of the NextGenerationEU - National Recovery and Resilience
Plan, Mission 4 Education and Research - Component 2 from research to business - Investment 1.5,
ECS_00000041 VITALITY - Innovation, digitalisation and sustainability for the diffused economy in
Central Italy - CUP H73C22000320001

Internationalization and Innovation Challenges in the Context of Sustainable Development: The Case of Italian Regions 26



