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Relatore
Note di presentazione
Good afternoon everyone, my name is Lorenzo Zanolo.�I am a PhD student at the University of Milano-Bicocca and a researcher at RSE – Ricerca Sistema Energetico.�RSE is the public research company supporting the Italian energy system, working closely with institutions and industry on energy efficiency, decarbonisation and industrial policy.�In this presentation I will show you some early insights from a survey-based analysis of Italian manufacturing capacity related to Net Zero Industry Act technologies. 



Background & Objective
What does the NZIA need to succeed?

• The success of the Net Zero Industry Act (2024) depends on the ability of 
European industry to manufacture key decarbonisation technologies.

• Today, data on production capacity, supply chains and market 
positioning exist, but are fragmented and not integrated, limiting 
effective policy design.

• This study addresses this gap by building a structured evidence base on 
Italy’s manufacturing capacity, combining firm-level and sectoral data 
to support industrial and energy-efficiency policies.

→ From policy ambitions to real industrial capabilities.
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We start from the Net Zero Industry Act, which was adopted and has been in force since 2024 as part of the EU’s industrial strategy for the green transition.�The NZIA goes beyond climate targets: its core objective is to strengthen European manufacturing capacity for key decarbonisation technologies.�This represents a shift in EU climate policy, where industrial capacity is no longer a background condition, but a central policy concern.�However, while objectives are clearly defined, evidence on actual manufacturing capacity, supply-chain structures and firm-level constraints remains fragmented.
This creates a risk of misalignment between policy design and real industrial conditions — and this is the gap our work aims to address.
This study addresses this gap by building a structured evidence base on Italy’s manufacturing capacity, combining firm-level and sectoral data to support industrial and energy-efficiency policies.




NZIA TECHNOLOGY EU development Italy development
Solar Medium Low
Wind Power High Medium
Batteries Medium Low
Electrolysers Medium Low
CCS Low Low
Heat pumps High High
Biogas Medium Medium 
Grid High High

Heterogeneity across NZIA technologies

Qualitative assessment of manufacturing development levels (EU policy documents and sectoral industrial mappings)

• Manufacturing development varies across NZIA technologies depending on 
technological maturity, capital intensity and supply-chain complexity.

• Italy shows stronger manufacturing capacity in component-intensive technologies (e.g. 
heat pumps, grid technologies), while capacity remains limited in capital-intensive and 
upstream-dependent technologies (e.g. batteries, photovoltaics, electrolysers).
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Before moving to the survey, it is important to stress one key point: NZIA technologies are highly heterogeneous.
They differ significantly in terms of technological maturity, capital intensity and supply-chain complexity.
This table provides a qualitative snapshot of manufacturing development across technologies, at EU and Italian level.
For instance, Italy shows relatively strong capabilities in component-intensive technologies, such as heat pumps and grid technologies.
At the same time, capacity remains more limited in capital-intensive and upstream-dependent technologies, such as batteries, photovoltaics and electrolysers.
This heterogeneity is precisely why a one-size-fits-all industrial policy approach is unlikely to work – and why granular, firm-level evidence becomes essential.




Analytical focus and data approach

FOCUS

• Manifacturing capacity (not 
deployment)

• Value-chain positioning

• Firm-level constraints (materials, 
energy, skills, capital) 

WHAT

APPROACH

• National firm-level survey

• Disseminated via industrial 
associations (ANIE, ANIMA)

• Integrated with sectoral mapping 
(ATECO / AIDA)

HOW
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Given this heterogeneity, our focus is on manufacturing capacity at the firm level.
We look at what firms actually produce, how they are positioned along the value chain, and which constraints they face in practice.
To capture this, we rely on a national survey of manufacturing firms, complemented by sectoral mapping using administrative data.
This allows us to move from high-level policy targets to granular, operational evidence.




Survey Design
Examples of key questions
“Which of the following NZIA technologies is your 
company active in?” → Multiple choice 
“Which of the following CRMs are relevant for your 
production?” → Multiple selection “What share of 
your total energy consumption is electricity?” → 
Single choice, categorical scale 
“On a scale from 1 to 10, how would you rate your 
company’s competitive positioning in its main 
market?” → Ordinal scale (1–10).

Survey Design 
54 questions divided in 6 sections:
• Firm profile (size, location, sector)
• Production capacity (technologies, 

products, specialization)
• Competitive positioning (strengths, 

exports, value chain role)
• Future perspectives (investments, barriers, 

2030 outlook)
• Critical Raw Materials (relevance, supply 

risks, diversification)
• Energy consumption (costs, electricity 

share)

Explore the survey
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If you are curious, you can have a look at the questionnaire by scanning the QR code.�You can click through the questions using placeholder answers — all questions are mandatory, so this is just to explore the structure, not to submit real responses.
To operationalise this analysis, we designed a structured survey composed of 54 questions, organised into six sections.
The questionnaire covers firm characteristics, production capacity, competitive positioning, future investment perspectives, exposure to critical raw materials, and energy use.
On the right-hand side, you can see a few examples of the type of questions we ask — ranging from the technologies firms are active in, to their exposure to critical raw materials and energy costs.
This structure allows us to capture not only what firms produce, but also how they perceive constraints and future opportunities.




Preliminary results (1)
41 total answers

20 distinct ATECO codes

7 NZIA technologies represented
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At this stage, we have collected 41 responses, covering 20 different ATECO codes and 7 NZIA technologies.
As you can see, participation is currently more concentrated in grid technologies and heat pumps, followed by solar PV and thermal, while batteries, wind and electrolysers are still underrepresented.
This reflects, at least in part, the current structure of the Italian manufacturing base, but it also highlights where we aim to increase responses in the next phase of the survey, especially for wind, solar and batteries.
Looking at firm characteristics, the sample is well balanced in terms of size: we cover micro firms, SMEs and larger companies, with a relative concentration in the 50–249 employees cluster.
Finally, firms are geographically distributed across Italy, with stronger representation in the North-West and North-East, which is consistent with the spatial concentration of manufacturing activities.




Preliminary results (2)
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Preliminary results, structured as a SWOT-style overview, and broken down by firm size.�Starting with perceived strengths, we observe a fairly consistent pattern across firm sizes.”
“Technical know-how and the ability to adapt quickly to market changes are rated relatively high by all firms, but they clearly increase with firm size, especially for medium-sized and large firms.”
“Smaller firms tend to report weaker supply-chain robustness, while larger firms perceive their supply chains as more solid and competitive—likely reflecting scale effects, longer-standing supplier relationships, and greater bargaining power.
Moving to opportunities, we see a strong and quite encouraging signal.”
“Across all firm sizes, companies report growing green demand and significant expectations around innovation incentives and circular economy opportunities.”
“What is interesting is that opportunities are perceived quite uniformly: even smaller firms see substantial growth potential, suggesting that demand-side dynamics are not the main bottleneck.
However, when we look at weaknesses, a different picture emerges.”
“Bureaucratic barriers, skills shortages in green and digital technologies, and limited access to finance are consistently reported as significant obstacles—especially by small and medium-sized firms.”
“These constraints tend to ease with firm size, but they never disappear completely, indicating structural frictions rather than firm-specific issues.
Finally, on perceived threats, three elements clearly stand out.”
“Rising energy and critical raw material costs are seen as the most pressing threat across all firm sizes.”
“Trade barriers and the risk of a slow green transition also score high, particularly for firms more exposed to international markets.”
“Overall, these threats are external and largely beyond firms’ control, reinforcing the need for coordinated policy action.
Putting everything together, these preliminary results suggest a clear mismatch: firms report strong capabilities and strong market opportunities, but face institutional, regulatory, and cost-related constraints that limit their ability to scale.”
“This is precisely where the Net Zero Industry Act—and industrial policy more broadly—can play a decisive role.
Just to briefly contextualise these results: this is an ongoing data collection effort.
Our target is to reach around 150 firm-level responses, with a particular focus on increasing coverage in wind, solar and battery technologies, where Italy does have a non-negligible manufacturing base that is currently under-represented in the sample.
That said, even at this stage, the emerging patterns on bottlenecks and heterogeneity are already quite clear.




Key manufacturing bottlenecks
Capital intensity and investment 

risk
High upfront investment and long 

payback periods limit firms’ 
willingness to scale production.

Dependence on Critical Raw 
Materials and components

Exposure to external suppliers 
increases costs, uncertainty and 

supply risks.

Skills and workforce availability
Shortages of specialised technical 

skills constrain expansion, 
especially for SMEs.

Energy costs and infrastructure 
constraints

Energy-intensive processes face 
cost volatility and grid-related 

limitations.
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If we put together the evidence from the survey, a few common bottlenecks clearly emerge across NZIA technologies.
First, capital intensity: many firms face high upfront investments and long payback periods, which makes scaling production risky.
Second, dependence on critical raw materials and components. This increases exposure to external suppliers, higher costs and uncertainty.
Third, skills availability, especially for SMEs. A lack of specialised technical workers often limits firms’ ability to expand.
And finally, energy costs and infrastructure. Energy-intensive production is particularly exposed to price volatility and grid constraints.
The SWOT helps us structure firms’ perceptions. The bottlenecks slide aggregates those perceptions into a smaller set of binding constraints that matter for policy.



What this means for policy design

From targets to capabilities
NZIA implementation requires policies grounded in realistic assessments 

of existing industrial capacity and constraints

Align industrial, energy and raw materials policies
Manufacturing capacity depends on the joint effectiveness of industrial 

support, energy costs and CRM availability.

No one-size-fits-all policies
Heterogeneous technologies and bottlenecks require technology-

specific and differentiated policy tools.
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These bottlenecks have very clear implications for policy design.
First of all, there is no one-size-fits-all solution. NZIA technologies are very heterogeneous, and so are the constraints firms face.
Second, manufacturing capacity does not depend on industrial policy alone. It also depends on energy costs and on access to critical raw materials.
Finally, our results suggest a shift from targets to capabilities.
Rather than assuming that targets will automatically translate into production, NZIA implementation should start from a realistic assessment of what firms can actually do, given their current constraints.
Qui il messaggio chiave è uno solo:
Targets without capabilities don’t scale production




Conclusions & Contributions

Uneven and technology-specific

Manufacturing development across NZIA 
technologies reflects structural industrial 

differences, not temporary gaps.

From targets to capabilities

Firm-level evidence supports capability-
driven NZIA implementation, improving policy 

targeting and effectiveness.

Recurrent and binding

Capital intensity, critical raw materials, skills 
and energy costs jointly constrain scaling 

across value chains.
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To conclude, I would highlight three main takeaways.
First, manufacturing development across NZIA technologies is uneven and technology-specific. This reflects structural industrial differences, not temporary gaps.
Second, bottlenecks are recurrent and binding. Capital intensity, raw materials, skills and energy costs jointly constrain scaling across value chains.
Finally, using firm-level evidence, we argue for a shift from targets to capabilities, which can improve both policy targeting and the effectiveness of NZIA implementation.




Thank you

Questions & Discussions
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