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Outline
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1. Introduction

This report presents descriptive evidence drawn from the GEOTWIN survey, administered to a
nationally representative sample of Italian firms. The dataset covers approximately 6,000
establishments spanning a broad range of industries and size classes, from small and medium-sized
enterprises (SMEs) to large corporations.

The sampling design was developed by IZI Methods, Analysis and Economic Evaluations, acting as
external provider within the PRIN2022 GEOTWIN project. IZI was responsible for survey testing
and data collection, while data cleaning, processing, and analysis were carried out by the University
of Trento (Unitn) research unit of the project. The sampling framework ensures national
representativeness in terms of sectoral composition and geographical coverage, thereby capturing the
heterogeneity of Italian firms in their approaches to the “twin transition.”

The questionnaire is organised into four main sections. The first section (“Firm profile”) documents
baseline firm characteristics, including size, industry, location, degree of internationalisation, and
organisational features. The second section (“Digital technologies and Industry 4.0”) focuses on the
adoption of advanced digital technologies, such as automation, the Internet of Things (IoT), artificial
intelligence (Al), blockchain, big data, and robotics. The third section (“Initiatives and innovations
for environmental sustainability”) examines environmental practices and eco-innovations related to
energy efficiency, waste reduction, circular-economy initiatives, and broader sustainability strategies.
The fourth section (“Digital technologies for environmental sustainability”) addresses the use of
digital tools explicitly aimed at improving environmental performance, with particular attention to
resource optimisation, monitoring, and traceability.

The descriptive statistics presented in this document provide an overview of the dataset. Tables and
figures summarise the main structural features of the sample (e.g., firm size, workforce educational
attainment, inventorship and patenting activity, and R&D engagement) and document the extent to
which firms adopt digital and environmental practices, both separately and jointly. The report also
covers the uptake of public incentive schemes and provides descriptive evidence on the intersection
between digitalisation and green innovation.

The report is structured as follows. Section 2 presents evidence on the structural features of the sample
firms. Section 3 reports descriptive statistics on their adoption of digital technologies, while Section
4 focuses on their environmental actions and innovations. Section 5 examines firms’ use of digital
technologies in support of environmental sustainability. Section 6 concludes.
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2. Structural features of the sampled firms

Figure 1 - Size of sampled firms by employees
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Figure 1 reveals that the size distribution is strongly skewed toward small firms, which account for
approximately 82% of the sample, while medium-sized firms represent roughly 16% and large firms
only around 2%. The modal and representative firm in the dataset is therefore a small enterprise.

Table 1 - Size of sampled firms by revenues

Sales Percent
<100k € 1.21 %
100k-500k € 4.26 %
500k—1M € 8.14 %
1-2M € 19.69 %
2-5M € 29.23 %
5-10M € 16.99 %
10-50M € 16.07 %
> 50M € 4.42 %

As Table 1 shows, the sales distribution is concentrated in the middle brackets. The “€2—5 million”
class is the modal category (approximately 29%) and also contains the median firm, as the cumulative
share crosses 50% within this interval. The upper tail is thin: firms with sales above €50 million
represent only around 4% of the sample, while the very low end (<€100,000) is nearly absent
(approximately 1%). Overall, the sample is dominated by intermediate-revenue firms, a composition
that stabilises average patterns but limits the visibility of both micro-enterprises and very large
corporations.
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Figure 2 shows how sampled firms distribute with respect to the main market areas of their sales,
being this their province (NUTS3), region (NUTS2), the country (Italy), Europe, or the all world

market.

Figure 2 - Distribution of sampled firms by main sales areas
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Figure 2 reveals a clear stratification of firms’ sales shares by geographical scope. Moving from local
markets (province and region) to broader markets (Europe and world), the mass of the distribution
shifts sharply toward the very low end. The sample appears predominantly domestically oriented and
weakly internationalised, while heterogeneity is most pronounced at the local level.

The provincial distribution is polarised, with substantial mass both in the 0—10% bin and in the 90—
100% bin. This bimodal profile is consistent with the coexistence of two distinct firm types: (i)
establishments whose sales are concentrated almost entirely within the province (strong local
anchoring), and (ii) establishments for which the province represents only a residual outlet, with sales
primarily generated in wider markets. This segmentation between strongly local firms and firms
structurally oriented toward broader market areas has direct implications for the interpretation of
average indicators of geographical orientation.

At the regional level, the distribution becomes markedly more concentrated at low shares (roughly
0-30%), with an almost monotonic decline as the regional share increases. Firms with very high
regional sales shares remain a minority. Relative to the provincial scope, the regional distribution
therefore features fewer “all-regional” firms and a larger proportion of firms for which the region
constitutes only one outlet among several.

The national-level distribution remains dominated by low shares, concentrated in the lower bins,
though the right tail is somewhat more pronounced than for the regional scope. A subset of firms
achieves a sizeable fraction of sales at the national level, indicating the presence of establishments
capable of operating on an enlarged domestic market , although this is not the norm.

At the European scale, the distribution is strongly right-skewed and heavily massed in the 0—10% bin,
with very limited frequency beyond intermediate shares. For the large majority of firms in the sample,
European sales appear marginal, pointing to limited intra-European market penetration.

The same pattern is even more pronounced at the global scale: observations are overwhelmingly
concentrated in the 0-10% bin, and higher-share bins are close to empty. Firms generating a
substantial share of revenues outside Europe constitute a very small subgroup of the sample.

Taken together, these histograms depict a business population in which heterogeneity is greatest at
the local level (as evidenced by the polarised provincial distribution), whereas supranational market
exposure remains rare. From an empirical standpoint, aggregate or average indicators of geographical
orientation are likely to be dominated by the large mass of non-internationalised firms, while the
behaviour of genuinely international establishments is driven by a small minority.

As for the sectoral composition is concerned, Table 2 shows that the sectoral composition is
moderately concentrated. The leading industry—manufacture of fabricated metal products—accounts
for approximately 16% of firms, and the five largest sectors together represent roughly half of the
sample (around 51%). The sizeable “Other” category (about 13%) points to a long tail in the industry
distribution, with many additional sectors present but each contributing only a small share
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Table 2 - Distribution of sampled firms by industry

Rank Industry Count % Cum. %
1 Manufacture of fabricated metal products, except machinery and equipment 1,015 16.2% 16.2%
2 Other 833 13.3% 29.5%
3 Specialised construction activities 485 7.7% 37.2%
4 Manufacture of machinery and equipment n.e.c. 436 7.0% 44.2%
5 Construction of buildings 426 6.8% 51.0%
6 Manufacture of food products 369 5.9% 56.9%
7 Other professional, scientific and technical activities 284 4.5% 61.4%
8 Manufacture of rubber and plastic products 282 4.5% 65.9%
9 Repair and installation of machinery and equipment 268 4.3% 70.2%

10 Other manufacturing 249  4.0% 74.1%
11 Manufacture of basic metals 238 3.8% 77.9%
12 Manufacture of textiles 159 2.5% 80.5%
13 Manufacture of furniture 158 2.5% 83.0%
14 Manufacture of other non-metallic mineral products 152 2.4% 85.4%



Rank Industry Count % Cum. %
15 Manufacture of electrical equipment 145 2.3% 87.7%
16 Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials 140 2.2% 90.0%
17 Computer programming, consultancy and related activities 129 2.1% 92.0%
18 Manufacture of wearing apparel 129 2.1% 94.1%
19 Manufacture of chemicals and chemical products 125 2.0% 96.1%
20 Waste collection, treatment and disposal activities; materials recovery 124 2.0% 98.1%
21 Manufacture of leather and related products 122 1.9% 100.0%

11
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Crossing firms’ size with their industry belonging, Table 3 shows that firm size is markedly skewed
toward small enterprises across all industries: the sample comprises approximately 82% small firms,
16% medium-sized firms, and only 2% large firms. While large firms are rare in absolute terms, they
are relatively more prevalent in specific sectors (e.g., waste collection and materials recovery;
machinery and equipment), consistent with industries characterised by stronger scale economies and
higher fixed-cost requirements

Table 3 - Sampled firms by industry and class size

Industry large medium small
Computer programming, consultanc... 3 19 107
Construction of buildings 5 36 385
Manufacture of basic metals 9 47 182
Manufacture of chemicals and che... 4 35 86
Manufacture of electrical equipment 2 40 103
Manufacture of fabricated metal ... 17 137 861
Manufacture of food products 7 66 296
Manufacture of furniture 2 23 133
Manufacture of leather and relat... 2 19 101
Manufacture of machinery and equ... 20 77 339
Manufacture of other non-metalli... 3 26 123
Manufacture of rubber and plasti... 7 72 203
Manufacture of textiles 5 24 130
Manufacture of wearing apparel 2 15 112
Manufacture of wood and of produ... 0 19 121
Other manufacturing 8 37 204
Other professional, scientific a... 4 49 231
Repair and installation of machi... 2 32 234
Specialised construction activities 3 48 434
Waste collection, treatment and ... 11 22 91

Other 32 165 636




As for firms’ age, Table 4 shows that The firm age distribution is strongly skewed toward mature
organisations. Firms older than 21 years constitute the dominant group (approximately 67% of the
sample), whereas very young firms (0—1 year) are virtually absent (below 1%). This composition
implies that the dataset primarily reflects established organisations with entrenched routines and
accumulated capabilities. Observed adoption and investment patterns may therefore be tilted toward
incremental adjustment and exploitation of existing competencies, rather than the exploratory
experimentation typically associated with younger firms.

Table 4 - Sampled firms by age

Age class n %
New (0-1) 47 0.75 %
Young (2-5) 361 5.76 %
Early-mature (6-10) 557 8.89 %
Established (11-20) 1,084 17.29 %
Long-standing (21+) 4,213 67.21 %
Missing 6 0.10 %

As for the ownership structure is concerned, Figure 3 shows this heterogeneous, with a structurally
significant role for family control. Firms that are neither group-affiliated nor family-owned account
for approximately 42% of the sample, while family-owned standalone firms are nearly as common
(around 39%). Group-affiliated firms without family ownership represent roughly 13%, and a smaller
subset combines both characteristics (about 6%). Overall, family ownership is prevalent,
approximately 45% when the joint category is included, and is likely to shape governance
arrangements, investment horizons, and risk attitudes in ways directly relevant to digital and green
strategic choices.

Figure 3 - Ownership structure of sampled firms
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Table 5 - Human capital of sampled firms

Human capital n Percent
1-5% 2,232 35.6%
0% 1,645 26.2%
6-10% 855 13.6%
11-25% 653 10.4%
26-50% 480 7.7%
51-75% 242 3.9%
<75% 161 2.6%

Looking at the firms’ human capital (Table 5), its intensity is concentrated at the lower end of the
distribution. Approximately 26% of firms report no graduate workers, and roughly 36% fall within
the 1-5% bracket; taken together, nearly 62% of firms employ at most 5% graduates. By contrast, the
upper tail is thin: firms with a majority of graduate workers (>51%) represent only a marginal share
of the sample. This pattern is consistent with a production structure in which advanced skills are
relatively scarce, and it suggests that human-capital constraints may become binding when firms face
complex digital upgrading or environmental transition requirements, for which complementary high-
skilled inputs are typically critical.

Moving to R&D, Figure 4 shows that R&D engagement is not pervasive in the sample. Only
approximately one-third of firms report performing R&D (around 34%), whereas roughly two-thirds
indicate no R&D activity. This distribution suggests that innovation dynamics are more likely to be
driven by technology adoption, incremental process improvements, and engineering-based upgrading
than by formal, continuous R&D programmes, a finding consistent with a sample predominantly
composed of SMEs.



Figure 4 - Sampled firms with R&D investments
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Figure 5 shows that the patent distribution of sampled firms is markedly zero-inflated: Approximately
83% of firms report no patent activity. Among patenting firms, observations are distributed across
time, with a non-negligible concentration in the most recent years and declining mass in earlier
periods.

Figure 5 - Inventorship of sampled firms (date of latest patent)
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Looking at the reported uptake of sampled firms, this is low across all incentive types. Generic public
funding is the most frequently cited instrument (approximately 6.4%), followed by PNRR (around
2.9%) and POR FESR (approximately 2.6%), while all other schemes are reported by 1% of firms or
fewer. It should be noted that these percentages are not additive, as firms may simultaneously benefit

from multiple instruments (Table 6 and Figure 6).

Table 6 - Sampled firms that received public incentives by type

Incentive type n (yes) Base (all firms) %
Generic public funding 402 6,268 6.4%
PNRR 182 6,268 2.9%
POR FESR 163 6,268 2.6%
EU funds (other) 64 6,268 1.0%
FSE 61 6,268 1.0%
PSR 44 6,268 0.7%
PSC 29 6,268 0.5%
SNAI 19 6,268 0.3%

17



Figure 6 - Sampled firms that received public incentives by type
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3. Digital technologies and industry 4.0

As far as digital technologies are concerned, Table 7 exhibits pronounced differences in diffusion
stage. Cloud investments are the most widespread (approximately 36%), followed by IoT (around
21%) and robotics (approximately 19%), consistent with more mature adoption trajectories. By
contrast, Al and blockchain remain limited in current investment yet feature substantially higher
planned uptake. Al presents the clearest case, with roughly 9% reporting current investment versus
approximately 24% reporting planned adoption. This gap suggests that cloud is approaching the status
of “standard infrastructure,” whereas Al is in a transitional phase in which expectations and intentions
outpace realised capital deployment. The intention—investment gap can therefore be interpreted as an
informative proxy for forthcoming demand-side constraints, particularly in terms of skills availability
and access to financing.

Also digital innovation is unevenly distributed across firms (Figure 7). Approximately half of the
sample reports either no digital innovation or mere technology adoption (around 50%). Among firms
engaging in positive innovative activity, internal innovation is the predominant mode (approximately
33%), whereas collaborative innovation (about 11%) and contracting out (around 8%) are
comparatively less frequent. This profile indicates that digital change is largely adoption-led; when
innovation does occur, it tends to be organised in-house rather than through relational or outsourced
arrangements.
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Table 7 - Shares of sampled firms that invested and/or planned to invest in digital technologies

Technology % invested % planning n invested n planning Base
Cloud 36.2 % 17.6 % 2,266 1,105 6,268
IoT 20.6 % 17.0 % 1,292 1,068 6,268
Robotics 18.5% 14.3 % 1,158 899 6,268
Additive manufacturing 12.5% 123 % 784 772 6,268
Big data/Analytics 11.9 % 17.3 % 749 1,084 6,268
Artificial intelligence 92 % 23.6 % 578 1,479 6,268
Blockchain 5.7 % 11.4 % 360 715 6,268
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Figure 7 - Shares of sampled firms that innovated in digital technologies, by
typology
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Figure 8 shows that, as for the enablers of digital investments, responses are heavily compressed
toward the upper end of the scale (scores 6-10) for most enablers, with majorities frequently
exceeding 70%. This pattern is indicative of a ceiling effect, whereby respondents tend to rate many
factors as broadly “important,” leaving limited cross-item dispersion.

Figure 8 - Relevance (score 1 - 10) of different digital enablers declared by
sampled firms (%): low (1-5); high (6-10)
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As for obstacles (Figure 9), responses are skewed toward the lower half of the scale (1-5) for most
obstacles, indicating that barriers are perceived as weak to moderate on average. Notably, skill-related
constraints appear relatively less concentrated at the very low end than other items, suggesting they
are more salient for a non-negligible subset of firms. This pattern may reflect genuinely eased
constraints in an environment where basic adoption has matured, but may also partly reflect reporting
or selection effects. Nonetheless, human-capital and skill shortages remain a plausible binding
constraint as firms move toward more advanced and complementary technologies

Figure 9 - Relevance (score 1 - 10) of different digital obstacles declared by

sampled firms (%): low (1-5); high (6-10)
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4. Environmental actions and innovations

Looking at the environmental actions of the sampled firms, environmental certification remains
uncommon in the sample: around 69% of firms report holding no certificate (Figure 10). Among
certified firms, ISO 14001 is by far the dominant standard (approximately 26%), while all other
certifications are marginal. This concentration around a single, widely recognised scheme is
consistent with the presence of fixed adoption costs and with certification being driven primarily by
supply-chain requirements or client demand, rather than by broad, multi-standard voluntary uptake.

As for other environmental actions, Figure 11 shows that actions with relatively clear, measurable,
and near-term returns, such as energy-efficiency improvements and renewable energy use, display
the highest rates of “already implemented” adoption. By contrast, more complex initiatives (e.g., eco-
design, process adaptations extending beyond energy, and value-chain cooperation) tend to exhibit
lower current uptake and comparatively higher planning shares. This configuration is consistent with
a coordination—complexity gradient: firms appear to prioritise internally manageable actions with
visible payoffs first, and only subsequently consider organisational changes and inter-firm
transformations that require greater coordination, complementary capabilities, and longer adjustment
horizons.

24



Figure 10 - Shares of sampled firms with green certificates, by type
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Figure 11 - Environmental actions undertaken and/or planned by sampled firms (%)
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Figures 12 and 13 show the evidence about innovations that sampled firms have introduced in the
green realm.

Figure 12 shows that the share of firms reporting no environmental innovation is substantial, while
“new to the firm” is typically the most prevalent innovation category. “New to the world” outcomes
are consistently rare. This configuration indicates that environmental innovation in the sample is
primarily incremental and diffusion-based, centred on the adoption and adaptation of existing
solutions rather than on frontier creation, a pattern standard in broad, heterogeneous firm populations.

Reported “yes” rates are highest for process innovation (around two-thirds) and remain non-
negligible for product and non-technical innovation as well. Relative to the corresponding “actions”
measures, this gap suggests a potential classification asymmetry: firms may categorise organisational
or managerial changes as “innovation” even when such changes are not yet fully routinised or
implemented as concrete practices. More generally, the contrast underscores the measurement
sensitivity between innovating (introducing or developing changes) and doing (embedding them in
operational practice).



MISSIONE &
ISTRUZIONE
RICERCA

Figure 12 - Environmental innovations of sampled firms by type (innovative projects in green practices)
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Figure 13 - Environmental innovations of sampled firms by macro-type (innovative projects in green practices)
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Moving to the enablers of these green innovations, Figure 14 shows that responses cluster at the upper
end of the scale (6-10) for most enablers, indicating a broadly favourable perception of the
motivations underlying environmental action. Reputation and market-facing motives stand out as
particularly salient, suggesting that external legitimacy and competitive positioning may play a more
prominent role than purely regulatory or cost-related drivers.

Figure 14- Relevance (score 1 - 10) of different green (action/innovation)
enablers declared by sampled firms (%): low (1-5); high (6-10)
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As for obstacles, Figure 15 exhibit a pronounced skew toward low scores: those concerning limited
interest at the firm or sector level. By contrast, obstacles related to technical competences and
regulatory uncertainty display more balanced response profiles. This pattern suggests that
motivational factors and sector-specific demand conditions may constrain environmental engagement
at least as strongly as purely technical or financial barriers. The evidence points to the relevance of
diffusion- and coordination-oriented policy levers, such as information provision, standards setting,
demand-pull mechanisms, and supply-chain coordination, alongside, rather than exclusively through,
subsidy-based support

Figure 15- Relevance (score 1 - 10) of different green (action/innovation)
obstacles declared by sampled firms (%): low (1-5); high (6-10)
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5. Digital technologies for environmental sustainability

An important element of novelty of the questionnaire is the section about the extent to which firms
use digital technologies for the sake of environmental sustainability.

Figure 16 shows that “Not used” is the dominant response for most technologies, indicating that
digital tools are not yet systematically deployed for environmental purposes. Where deployment does
occur, it is more prevalent for internal organisation and process management than for value-chain
integration. Overall, this pattern suggests that the “twin transition” is not yet the default trajectory for
most firms: digitalisation does not automatically translate into environmental optimisation, and
complementarities between the two dimensions appear only partially realised.

Figure 16 - Use of different digital technologies for different kinds of
environmental actions by sampled firms (% of firms by combination)
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Figure 17 reports evidence about the use of digital technologies for green innovations, rather than
actions, by distinguishing them into product, process, organisational and value-chain innovations.
Positive use of digital tools is most prevalent in internal domains, organisation and production
processes, moderate for product-related applications, and lowest for value-chain activities. This
gradient is consistent with value-chain deployment constituting the primary bottleneck: it typically
entails higher coordination costs, stronger data-sharing requirements, and non-trivial inter-firm
governance arrangements that slow diffusion relative to within-firm applications.

In the same respect, Figure 18 shows that the use of digital technologies for frontier green novelty
(“new to the world”) is rare, whereas “new to the firm” and “new to the sector” dominate among
cases where digital technologies support environmental innovation. This configuration indicates that
the observed green—digital linkage primarily reflects the adoption, adaptation, and recombination of
existing digital solutions, rather than the development of globally novel green-digital technologies.
From Figure 19, it emerges that the distribution exhibits a clear gradient: shares are highest for “new
to the firm,” lower for “new to the sector,” and negligible for “new to the world” green innovations.
This ordering is characteristic of a canonical diffusion pattern and reinforces the conclusion that
frontier green—digital innovation is confined to a small minority of firms in the sample, with most
green-digital activity reflecting technology adoption rather than original invention.

Figure 17— Use of digital technologies for green product, process, and non-
technical innovation by sampled firms (%)
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Figure 18 - Use of different kinds of digital technologies for environmental innovations of different novelty by sampled
firms (% of firms by combination)

n = 2976
3D printing 12.5
Blockchain 13.9
Big data 13.3 % of firms
§ 60
< 50
E loT 12.0 40
8 30
-
Robotics 133 20
16.6

New to the firm New to the sector/market New to the world
Level



MISSIONE &
ISTRUZIONE
RICERCA

Figure 19 - Use of different kinds of digital technologies for environmental innovations of different novelty by sampled
firms (% of firms)
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Finally, the survey. investigate the extent to which firms perceive the use of digital technologies as
environmental impactful. In this last respect, Figure 20 shows that the scores are concentrated at the
lower end of the scale for most impact dimensions, with energy consumption and e-waste appearing
somewhat more salient than impacts related to critical materials and metals. This pattern suggests that
firms perceive the environmental footprint of digital technologies as limited and/or uncertain,
particularly with respect to upstream externalities such as critical-material use. The evidence is
consistent with informational and measurement gaps, and indicates potential scope for awareness-
raising initiatives and practical assessment tools that render these impacts more visible and
comparable across technologies and use cases.

Figure 20 - Environmental impact (across types) of use/production of digital
technologies perceived by sampled firms; from low (0) to high (5)
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6. Conclusions

Overall, the descriptive evidence portrays a business population predominantly composed of small,
mature firms with limited graduate intensity, modest R&D engagement, and low patenting activity.
This structural profile is consistent with an innovation model centred on incremental upgrading,
technology adoption, and process optimisation rather than on frontier technological creation. The
sample therefore provides an informative lens on the “average” Italian firm, rather than on a narrow
segment of high-tech or strongly internationalised actors.

The digital transition appears heterogeneous and staged. Certain technologies, particularly cloud
computing, have reached the status of infrastructural baseline, while others—most notably artificial
intelligence—exhibit a marked intention—investment gap. This gap suggests that expectations
regarding advanced digital technologies outpace actual deployment, potentially signalling emerging
constraints related to skills, complementary organisational capabilities, and financial resources.
Digital innovation is largely adoption-led and predominantly internal, with limited reliance on
collaborative or outsourced arrangements.

The environmental transition follows a parallel gradient. Firms prioritise actions with measurable and
near-term returns, especially energy efficiency and renewable energy use, while more complex
transformations—such as eco-design, systemic process adaptation, and value-chain cooperation—
remain less widespread. Environmental innovation is mainly diffusion-based (“new to the firm”),
with frontier (“new to the world”) outcomes confined to a small minority.

Most importantly, the intersection between the two dimensions—the core of the twin transition—
remains partial and uneven. The use of digital technologies for environmental purposes is not yet
systemic. When present, it is concentrated in internal organisational and process domains, while
value-chain integration represents a key bottleneck. The observed pattern suggests that digitalisation
does not automatically translate into environmental optimisation; complementarities require
coordination, absorptive capacity, and governance arrangements that are not yet fully embedded in
the majority of firms.

From a policy perspective, the evidence points toward three broad implications. First, skill formation
and training emerge as potential enabling conditions for the more advanced stages of digital-green
recombination. Second, diffusion-oriented instruments—standards, information provision, supply-
chain coordination, and demand-pull mechanisms—appear as important complements to financial
incentives. Third, the limited perception of the environmental footprint of digital technologies
indicates informational gaps that may hinder more integrated sustainability strategies.

In sum, the evidence obtained by the survey shows that the twin transition in Italy appears to be
underway but remains far from consolidated. It is characterised by gradual diffusion, internal
optimisation, and limited frontier integration. Future empirical work will build on this descriptive
foundation to investigate the micro- and regional determinants of digital-for-green practices and to
assess the conditions under which complementarities between the green and digital transitions can
become structurally embedded.
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