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This paper examines the firm-level impact of state aid in France from 2016−2023

and how targeting affects economic outcomes. Using firm-level data and a difference-

in-differences approach, we find that aid is most effective for young firms, improving

real outcomes while also crowding in private debt financing. Size-based targeting, by

contrast, has limited impact. R&D support is particularly effective for young firms in

high-tech sectors, and energy aid has the strongest effects in manufacturing, pointing to

its potential role in helping firms reduce emissions and facilitating the green transition.
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1 Introduction

In recent years, the use of industrial policies to support firms and strategic sectors has

increased. In the European Union, this trend is reflected in a steady rise in state aid,

including in France, where state aid1 has increased from 0.74 percent of GDP in 2016 to 1.11

percent in 2024, remaining high after the pandemic and the energy crisis. While EU state

aid rules are designed to preserve competition within the single market, they explicitly allow

public support when it addresses clearly identified market failures.

Despite the growing scale of fiscal spending on these measures, relatively few empirical

studies examine their impact at the firm level. This paper studies the effect of state aid on

firm performance in France, focusing on how aid distribution can be more effectively targeted

based on observable firm characteristics that proxy for the underlying market failures. For

example, firm age can capture financing constraints, while sector of activity may reflect

firms’ innovation potential or coordination support that private markets may not resolve.

By directing support toward firms exhibiting these characteristics, state aid can mitigate the

impact of market failures that limit efficient resource allocation (IMF, 2024).

Theory and micro-level evidence show that public support is most effective when it ad-

dresses market failures, such as financing constraints, coordination problems, or knowledge

spillovers (Lane, 2025; Juhász et al., 2024; Rodrik, 2004). When well targeted, public support

can promote investment, innovation, and productivity growth. At the same time, poorly de-

signed industrial policies can distort competition and create cross-border spillovers (Hodge

et al., 2024). In practice, however, aid may have limited impact because market failures are

often difficult to observe, and resources may fail to reach the firms that need them most or

may simply be reallocated without generating additional activity (IMF, 2025) . The firm-

level effects of state aid, therefore, depend on the extent to which it is able to address the
1State aid includes any selective advantage from public authorities, such as grants, loans, or tax relief,

granted to specific companies. Under EU rules, it is prohibited if it distorts or threatens to distort compe-
tition and affects trade between member states, unless justified by public interests like environmental goals.
Industrial policies are broader in definition and encompass a wide range of government interventions. They
rely on state aid as a primary tool for governments to support strategic sectors.
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specific market failures constraining firms.

To study this, we use a comprehensive dataset that combines firm-level balance sheet

information from Bureau van Dijk’s Orbis database with public data on state aid at the firm

level from the State Aid Transparency Database maintained by the European Commission.

To identify the causal impact of state aid, we compare firms before and after they receive

support, exploiting the staggered timing of aid across firms and implementing a difference-in-

differences event study framework following Callaway and SantAnna (2021). This approach

allows us to examine pre-treatment trends and estimate the dynamic effects of aid over time.

To mitigate potential endogeneity from the selection of firms into treatment, we complement

our analysis with a propensity score matching exercise.

Our results point to significant heterogeneity in the effectiveness of state aid. Aid targeted

toward young firms, who are often financially constrained but have high growth potential,

generates substantially larger gains than for the average recipient, with sales effects around 70

percent higher, while support directed at other groups yields negligible effects. We also find

that debt levels for young firms increase following aid receipt, suggesting that public support

is associated with crowding in of private financing. As with most firm-level studies, our

estimates capture relative differences between treated and non-treated firms within sectors

and do not account for broader equilibrium effects, such as cross-sector spillovers or resource

reallocation across firms.

These findings contribute to the growing empirical literature on industrial policy. They

are consistent with prior evidence that state aid can help firms overcome financing constraints

and support growth (Criscuolo et al., 2019; Malessan, 2025), while adding to the evidence

that targeting matters for aid effectiveness. The literature also highlights that firm-level gains

need to be weighed against wider market effects, as support to large listed firms can generate

negative cross-border spillovers on competitors (Brandão-Marques and Toprak, 2024). At

the same time, reforms improving the overall business environment can amplify the returns

to firm-level interventions (Baquie et al., 2025).
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We also show that aid effectiveness varies across sectors and objectives. R&D support

generates the strongest gains in high-tech industries, particularly for young firms, where

financing constraints and knowledge spillovers are most likely to bind. In manufacturing,

energy and environment-related aid performs best, pointing to a potential role in supporting

the green transition. A growing literature suggests that carbon pricing alone can reduce firms

emissions intensity, but complementary policies, such as targeted subsidies, loans, or tax

incentives, may enhance these effects by supporting the adoption of low-carbon technologies

and mitigating adjustment costs (Colmer et al., 2025; Juhász and Lane, 2024; Acemoglu

et al., 2016). Our findings suggest that energy aid may help firms reduce their emissions

intensity pointing to a potential role in supporting the green transition.

The remainder of the paper is organized as follows. Section 2 describes the empirical

methodology. Section 3 discusses the data sources. Section 4 provides the results and

section 5 concludes.

2 Methodology

To estimate the causal effect of state aid on firm outcomes, we exploit variation in the tim-

ing of aid receipt across firms using a staggered difference-in-differences design. Firms enter

treatment in the year they first receive state aid and remain treated thereafter, while firms

that never receive aid serve as the control group. We use an unbalanced panel of firm-level

data covering the period 2016 to 2023.

Baseline Specification. Our baseline analysis follows Callaway and SantAnna (2021),

which estimates treatment effects separately for each cohort and post-treatment period,

using only firms that have not yet received aid or never receive aid as controls. Cohort-

specific effects are then aggregated to obtain overall average treatment effects and dynamic

event-study estimates. This approach provides unbiased and interpretable estimates even
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when treatment effects vary across cohorts or evolve over time.

Formally, the treated cohort c in year t is compared to not-yet-treated and never-treated

firms, and the average treatment effect for each cohort c at relative time k is given by:

ATT (c, k) = E[yi,t+k(1) − yi,t+k(0)|i ∈ c] (1)

where yit denotes firm-level outcomes, including sales, productivity, and employment. Aid is

treated as a binary variable taking value one after the firm receives aid and zero otherwise.

The estimator aggregates the impact across cohorts according to their relative size, where

larger cohorts receive proportionally more weight in the final event-study estimates:

ATT (k) =
∑
c∈C

ATT (c, k) · P (Gi = c | i ∈ Ck) (2)

where Ck denotes the set of cohorts for which event-time k is observed, and P (Gi = c | i ∈ Ck)

are cohort size weights reflecting the share of treated firms belonging to cohort c. To examine

the heterogeneous impact of state aid on firms, we run separate regressions focusing on

cohorts of young firms and small firms2. As the estimator provides dynamic treatment

effects by event time, we can examine the evolution of outcomes around the year of aid

receipt and test the validity of the parallel trends assumption.

As receiving state aid is not random and may be influenced by factors related to firms’

financial conditions, the parallel trends assumption may be violated. To improve pre-

treatment comparability between treated and control firms, we implement a cohort-by-cohort

propensity score matching procedure before carrying out our analysis. Details on the match-

ing procedure are provided in the appendix.

Two-way Fixed Effect Specification. For comparison, we also estimate a conventional
2Our findings are not sensitive to these thresholds: for example, expanding the sample to include small

and medium-sized enterprises (SMEs) yields broadly similar results. Similarly, the results are not sensitive
to the age threshold.
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two-way fixed effects specification:

log(yit) = β TreatedPostit + βy TreatedPostit × Youngi + αi + γst + εit, (3)

where yit captures firm outcome as before, TreatedPostit is a binary indicator taking value

one if firm i has already received state aid, and zero otherwise. The specification includes

firm fixed effects (αi), which control for time-invariant firm characteristics, and sector-year

fixed effects (γst), which absorb common shocks at the sectoral level in a given year. β

estimate the average treatment effect of receiving state aid for the baseline group and βy (or

βs) capture the additional effect for young (or small) firms. However, as shown by Callaway

and SantAnna (2021) and Goodman-Bacon (2021), two-way fixed-effect estimates are biased

when treatment effects are heterogeneous across cohorts, which motivates our benchmark

(Callaway and SantAnna, 2021) specification.

Event Study Specification. The validity of the difference-in-differences approach relies on

the parallel trends assumption. To assess this, we implement an event-study design, which

allows treatment effects to vary over time relative to the year of aid receipt and provides a

formal test for pre-treatment trends. As in the baseline analysis, we include indicators for

young and small firms to capture heterogeneous effects. We omit the year prior to treatment

EventT imeit = −1 as the baseline period, so all coefficients are interpreted relative to this

year. The main specification is:

log(yit) =
∑

k

βk·1{EventTimeit = k}+
∑

k

βk,y ·1{EventTimeit = k}×Youngi+αi+γst+εit (4)

where

EventTimeit = yeart − TreatmentYeari,

Results are reported in Table 4 in the appendix for comparison.
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3 Data

To understand the effect of state aid on firm outcome, we combine two main data sources:

firm-level balance-sheet data from Orbis and state aid data from the EU Transparency

Database. Our analysis focuses on French firms over the period 2016 to 2023. To investigate

the impact of state aid on firm-level emissions, we use the EUTL-Orbis matched dataset.

Details are discussed below.

Firm-level data. The analysis of firm-level outcomes is based on the Orbis database,

a comprehensive firm-level dataset provided by Bureau van Dijk. Orbis contains detailed

information on firms’ characteristics, balance sheets, income statements, employment, and

industry classifications for both private and public firms. Our analysis focuses on a sample

covering the years 2016 to 2023. While Orbis has some limitations in coverage and represen-

tativeness, we follow the approach of Bajgar et al. (2020) to address these issues. However,

the majority of our analysis focuses on within-group comparisons, for which Orbis is partic-

ularly well suited. Nominal values are deflated using Federal Reserve Economic Data GDP

deflator.

State aid data. The State Aid Transparency database provides detailed information on

individual state aid awards granted by EU member states above specified thresholds. For

France, the dataset covers around 11,000 unique firms that received state aid between 2016

and 2023. For each award, the dataset includes the granting date, amount of aid, the

recipient firms national identifier, the objective of the aid, and other relevant characteristics.

In particular, the dataset also distinguishes between different types of financial instruments,

including guarantees, loans, direct grants, interest rate subsidies, and tax advantages.

In our analysis, firms are classified based on the objective of the aid. We exclude firms

that received aid under the objective of remedy for serious disturbance of the economy,

as this category is triggered by exceptional macroeconomic crises and targets systemically

affected firms, making treatment assignment incomparable to regular state-aid programs.

Additionally, we exclude firms that received aid in multiple years, since it would be difficult
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to categorize them into pre- and post-aid periods. We merge this dataset with Orbis using

firm’s national identifiers. Our merged sample consists of more than 25 percent firms that

are young at the time they receive aid, and approximately 85 percent that are small.3

Emission data. The EU Transaction Log (EUTL)-Orbis matched dataset provides firm-

level climate metrics, including annual verified emissions and the allocation of free allowances

under the EU Emissions Trading System (EU ETS). We link these emissions records to

ETS-compliant firms in our sample and identify the ones receiving state aid. Following

Cameron and Garrone (2024), we construct firm-level verified starting from 2013 by ag-

gregating installation-level emissions across all installations held under the same emissions

account. Details on the coverage are discussed in the appendix.

Data limitations. Our analysis is subject to three main data limitations. First, we only

have information on state aid from 2016 onward, implying some firms in our control group

may have received aid prior to this year. While this is an important caveat, state aid

volumes have increased substantially in recent years, therefore suggesting that the pre-2016

aid represents a relatively smaller share of total aid. Second, EU state aid transparency data

is self-reported by granting authorities and only aid above an applicable threshold needs to

be reported.4 This suggests that some smaller recipients may appear and contaminate the

control group. However, this would likely lead to an underestimation of the treatment effect.

In addition, since our sample of control firms is relatively large, we expect the impact of any

misclassifications to remain limited. Finally, although Orbis has limited coverage of small

and young firms, the share of small firms in the merged sample is comparable to that in the

state aid transparency data. Table 3 in the appendix describes the coverage.

Table 1 in the appendix provides summary statistics for the main variables used in the

analysis, including sales, employment, productivity, debt, and energy intensity.
3While firm size is observable in the Transparency Database and its distribution is comparable to our

merged sample, firm age is not reported, preventing a direct assessment of age-based coverage. Among firms
in the merged sample for which aid amounts are available, young firms account for an average of roughly 50
percent of total aid awarded with some variation over the years.

4The reporting threshold was 500,000 euros until 2023 after which it was revised to 100,000 euros (Euro-
pean Commission 2021, 2023).
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4 Results

Using the methodology discussed in section 2, we study the overall effectiveness of state aid

and the extent to which its impact varies across different types of firms. In particular, our

analysis focuses on the heterogeneous effect of state aid in France, with implications for its

targeting to maximize its impact on key economic outcomes, such as sales, labor productivity

and employment. Our analysis considers observable firm characteristics such as age, size,

and sector of activity, to understand which factors are most closely associated with stronger

outcomes. Finally, we provide suggestive evidence on the interaction between state aid and

private financing, as well as its potential role in supporting the green transition.

Figure 1 reveals strong heterogeneity in the impact of state aid across firm age groups.

The average effect on sales is small and statistically insignificant (2.4 percent). However,

there are significant differences in the response of different groups. Young firms experience,

on average, a large increase of 71 percent in sales, with the effect emerging immediately after

treatment and remaining economically and statistically significant throughout the sample

Figure 1: Average impact of aid on firm outcome by firm characteristics
Note: Outcomes are in percent. Estimates follow Callaway and SantAnna (2021) and standard errors are
clustered at the firm level. Whiskers indicate 95 percent confidence intervals. Young firms are those aged
below 10 years at treatment. Small firms are those with less than 50 employees at aid receipt.
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Figure 2: Dynamic effects of state aid by firm age and size

Sales

Productivity

Employment

Note: Outcomes are in logs. Estimates follow Callaway and SantAnna (2021) and standard errors are
clustered at the firm level. Whiskers indicate 95 percent confidence intervals.
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period (see Figure 2). In contrast, older firms show small, negative, and statistically in-

significant responses. Similar trends are observed for labor productivity and employment.5

These results are consistent with the literature finding that young firms are more con-

strained than their older counterparts (Cabral and Mata, 2003; Hadlock and Pierce, 2010;

Foda et al., 2025). While older firms likely have access to alternative financing sources,

young firms may rely more heavily on external support to realize their growth potential,

which could explain both the stronger and more persistent response to state aid observed in

our data.

(2) Targeting state aid based on firm size appears less effective.

Figure 1 shows that the effectiveness of state aid targeted by firm size appears limited.

Small firms experience modest improvements following aid, but the effects are smaller and

often statistically insignificant relative to those for young firms. On average, sales of small

firms increase by roughly 12 percent above the overall estimate but well below the effect for

young firms. For large firms, sales decline on average, although the estimates are statistically

insignificant. Taken together, these results suggest that targeting aid by firm age may be

more effective. This interpretation is consistent with Aghion et al. (2023) and Garicano et al.

(2016), who show that size-based policies can distort firm size and lead to inefficient resource

allocation.

(3) Young firms experience crowding-in of private financing following state aid.

Our findings suggest that, in addition to gains in sales, productivity and employment,

young firms tend to increase their external debt in the years following state aid support.

This pattern suggests a potential crowding-in of private financing, where public aid mitigates

liquidity constraints and allows firms to access private funding sources that were previously

unavailable or suboptimal. Older firms, however, show little change in their borrowing
5Results are robust to controlling for the amount of aid as shown in Table 5 in the appendix.
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Figure 3: Dynamic effects of state aid on external debt by firm age and size

Note: Outcomes are in logs. Estimates follow Callaway and SantAnna (2021) and standard errors are
clustered at the firm level. Whiskers indicate 95 percent confidence intervals.

behaviour, suggesting that these firms did not face similar constraints.6

(4) Sectoral targeting matters: R&D aid is most effective in high-technology sectors and en-

ergy aid in manufacturing, particularly for young firms.

Aid is more effective when its objective matches sector-specific conditions. As illustrated

in Figure 4, R&D aid delivers the strongest response in high-technology sectors, particu-

larly for young firms, reflecting their greater innovation potential. Outside high-tech sectors,

R&D aid shows little measurable effect. Energy aid, by contrast, has the strongest impact

in manufacturing, with positive effects across all firms but more pronounced for young ben-

eficiaries.7 We next explore a potential channel through which energy and environment aid8

may support manufacturing firms in reducing emissions.

(5) Energy and environmental aid may help firms adopt lower-emission technologies.
6Part of the rise in external debt may reflect expanded pandemic support measures. Although Covid-

related aid is excluded from our sample, other state support not captured in the data may still have con-
tributed, especially if disproportionately targeted at young firms.

7We find a similar pattern for R&D aid on productivity, especially among young firms, while the estimated
effects of energy aid in manufacturing are not statistically significant (see Table 6) For details on sectoral
classification and aid objectives please refer to the appendix.

8For details on definitions of aid please refer to the appendix.
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Figure 4: Effects of R&D and energy aid on sales by sector and firm age

Note: Outcomes are in percent. Whiskers indicate 95 percent confidence intervals.

Emission-reduction policies such as the EU ETS reduce greenhouse gas emissions by im-

posing an abatement cost on firms, and are often accompanied by short-term public support

measures designed to ease the adoption of lower-emission technologies. Such a combination

could operate through two distinct channels. The support measures may simply compensate

emission-intensive firms for higher carbon costs, weakening price signals and subsidizing in-

efficient production. Alternatively, they may help firms meet the costs of transitioning to

lower-emission technologies, reducing effective marginal abatement costs and driving emis-

sion reductions (D’Arcangelo et al., 2022).

We focus on EU ETS-compliant manufacturing firms in France receiving energy and

environmental aid. We extend the dataset to include all firms for which information on

carbon emissions and state aid is available to increase sample size. The results should

be interpreted as associations rather than causal effects. In addition, it is important to

note that the carbon emissions sample is skewed toward large manufacturing firms. We

measure emission intensity as verified ETS allowances (based on early-year benchmarks)

divided by annual sales, controlling for sector fixed effects. Flat intensity suggests limited

abatement adjustment, while rising intensity points to subsidization of inefficient production,

and falling intensity indicates genuine abatement decisions, though these patterns alone

13



cannot indicate whether emissions reductions are driven by a cleaner production technology

or a shift towards less emission-intensive output. To investigate these mechanisms, we regress

emission intensity on carbon prices and their interaction with a state aid indicator:

Emission Intensityi,t = β0 + β1priceC,t + β2aidi,t + β3priceC,t × aidi,t + αi

where the specification includes firm fixed effects. As shown in Figure 5, we find that a one

dollar increase in carbon prices tends to lower emission intensity on average by 0.01 tons of

CO2 per $1,000 of output, and this reduction is twice as large for firms who receive energy

and environmental aid amounting to around 0.02 tons of CO2 per $1,000 of output. These

findings point to the transition channel and a potential role of state aid in supporting the

green transition.

It is important to note that these findings are suggestive and should be interpreted with

caution. Carbon emissions data cover only a small subset of large manufacturing firms,

and restricting the sample to energy-and-environmental-aid-receiving firms further limits

the number of observations. Further evidence is therefore needed to better understand the

Figure 5: Emission intensity

Note: Estimates report average treatment effects using the full sample. Whiskers indicate the 95 percent
confidence interval. Emission intensity is defined as tons of CO2 per thousand USD of sales.
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underlying mechanisms linking energy and environmental aid to the green transition.

5 Conclusions

This paper studies the effect of state aid on firm-level outcomes in France over 2016−2023,

drawing on detailed firm-level data and a difference-in-differences methodology. Our findings

have clear policy implications. State aid is most effective for young firms, who tend to

face greater financing constraints and are at a stage where public support can have the

greatest impact. For these firms, aid not only improves their real outcomes, but also helps

crowd in private debt financing, suggesting that well-targeted aid can serve as seed financing

that unlocks broader private investment. Older and larger firms, by contrast, show little

meaningful response, suggesting that size-based targeting has limited impact. These firm-

level gains should be weighed against broader market effects, accounting for any negative

spillovers they may have on competitors (Brandão-Marques and Toprak, 2024).

Beyond firm age, our results highlight the importance of matching aid objectives to sector-

specific conditions. R&D support generates the strongest returns for young firms in high-

technology sectors, where innovation potential is highest. Energy aid has its greatest impact

in manufacturing, the sector most exposed to the costs of the green transition, suggesting

it can help firms adjust to stricter emission requirements and facilitate decarbonization.

Together, these findings suggest that aid design may benefit from greater attention to firm

age, sector, and aid objective alongside more traditional targeting criteria.
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A Appendix

The appendix is organized as follows. We begin with a description of the data and summary

statistics, document the sample construction and cleaning steps, and present supplementary

results not reported in the main text.

A.1 Data and coverage

Table 1 reports summary statistics for the main variables used in the analysis. Panel A covers

the full sample of French firms in Orbis, reflecting the broad population of firms before any

sample restrictions. Panel B covers the regression sample after propensity score matching,

which is smaller and somewhat skewed toward larger firms. Panel C covers the emissions

sample, which is restricted to EU ETS-compliant manufacturing firms and is the smallest of

the three, with notably higher average sales reflecting the large-firm bias of ETS coverage.

Table 2 presents treatment and control group sizes for different empirical specifications of

the paper.

Table 1: Summary statistics of outcome variables

Variable Number of observations Mean Standard deviation
Panel A: Full sample
Log sales 6,249,508 12.899 1.975
Log employment 525,155 3.527 1.097
Log productivity 1,621,486 12.083 0.955
Log debt 4,999,414 10.926 2.361
Panel B: Regression sample (after propensity score matching)
Log sales 14,290 16.672 2.377
Log employment 8,206 4.905 1.837
Log productivity 9,239 12.506 1.118
Log debt 14,033 14.870 2.500
Panel C: Emissions sample
Log sales 3,865 17.893 1.978
Emission intensity 3,224 0.001 0.181

Coverage by size. The Transparency database in the data source for state aid information.

However, since it only contains information on beneficiary size but not firm age, size is the
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Table 2: Sample composition by treatment status
Number of unique firms.

Sample Control group Treatment group Total
Full sample 1,632,255 3,871 1,636,126
PSM sample 1,504 353 1,857
Emission sample 383 62 445

only observable characteristic available to assess coverage in the matched sample. Table 3

documents coverage by firm size before and after merging state aid with firm balance sheet

data. The size composition of the matched sample is similar to that of the full (unmatched)

Transparency database. SMEs account for 85.6 percent of firms in the merged sample versus

87 percent in the full database, suggesting that the merge does not materially distort coverage

by firm size. Table 3 documents coverage by firm size before and after merging state aid

with balance sheet data.

Table 3: Coverage by beneficiary type among firms receiving non-COVID aid in a single year

Beneficiary Type Total Share of SME
Grant year Large firms SME Total Share of SME (%)
Transparency database
2016 83 356 439 81.1
2017 179 882 1,061 83.1
2018 146 927 1,073 86.4
2019 105 808 913 88.5
2020 126 1,001 1,127 88.8
2021 373 2,696 3,069 87.8
2022 305 2,426 2,731 88.8
2023 164 779 943 82.6
Total 1,481 9,875 11,356 87.0
Transparency-Orbis merged database
2016 27 170 197 86.3
2017 76 432 508 85.0
2018 62 388 450 86.2
2019 23 350 373 93.8
2020 39 372 411 90.5
2021 141 886 1,027 86.3
2022 148 588 736 79.9
2023 41 128 169 75.7
Total 557 3,314 3,871 85.6
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A.2 Methodological details and sample construction

This section documents the key sample construction details, definition of variables, and

methodologies used in our analysis.

Sectors. We exclude firms in NACE sections P to U (education, health, arts, and other

non-market services), as is standard in the firm-level productivity literature.

Sector classification. We classify firms by industry technology level to distinguish high-

tech and manufacturing sectors. The high-tech sector includes firms in Information and

Communication (NACE Rev. 2, Section J) and Professional, Scientific and Technical Activ-

ities (Section M). The manufacturing sector includes Manufacturing (Section C) and Elec-

tricity, Gas, Steam and Air Conditioning Supply (Section D).

Aid variable. We treat state aid as a binary variable because some aid amounts are re-

ported as ranges rather than exact values. Using exact aid values would require dropping a

large number of treated observations or making assumptions about the aid amounts, which

could bias the results.

Aid classification. We distinguish between energy, energy and environmental, and re-

search and development aid by extracting keywords from the objectives and titles of each

aid measure. The full lists of objectives and aid titles are in Figure 6, 7 and 8.

Outcome variables. We apply log transforms above minimal positive thresholds (yit>1)

to reduce the influence of extreme right-tail observations.

Propensity score matching. To improve the comparability of state-aid recipients and

non-recipients prior to treatment, we implement cohort-by-cohort propensity score matching

and use the PSM sample to estimate outcomes except for fact 5. At the baseline year

b = g − 1, where a firm is defined as treated in cohort b if its aid receipt occurs in b + 1. For

each baseline year, the control group includes cohort-treated firms and firms that have never

been treated. We estimate propensity score using pre-treatment firm characteristics: sales,

sales growth over three years, total assets, all in logarithm and lagged terms, firm age and

number of employees in logarithm, and sector fixed effects. Treated firms are matched with
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Figure 6: Full list of state aid by objective
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Figure 7: Full list of state aid by title (1/2)
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Figure 8: Full list of state aid by title (2/2)
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controls using nearest-neighbor matching (five neighbors) on the region of common support.

Post-match standardized bias falls sharply across all included covariates. We then construct

a firm-level weight equal to 1 for treated firms and equal to the match weight for controls,

retain observations on common support, and merge these weights back to the full panel. We

re-estimate the event-study specification on the matched sample, applying analytic weights

and absorbing firm fixed effects (αi) and sector-year fixed effects (γst).

Programming. We used csdid (Stata) package on Stata version 18.5 and 19.5.

A.3 Other specifications

Table 4 reports results from a standard two-way fixed effects (TWFE) estimator as an

alternative to the Callaway and Sant’Anna approach used in the main text. While TWFE

does not account for treatment effect heterogeneity across cohorts, the results are broadly

consistent with our main findings, with young firms again showing the strongest response to

aid receipt. These results are not sensitive to age and size cutoffs.

Table 4: Two-way fixed effect outcomes

Sales Productivity Employment Debt
Specification 1: Baseline
Treated 0.272*** 0.077*** 0.018 0.141***

Observations 1840102 404664 200331 1491536
Specification 2: Age
Treated × Young 0.526*** 0.080 0.181*** 0.214***

Treated 0.137*** 0.066*** -0.003 0.086***

Observations 1840102 404664 200331 1491536
Specification 3: Size
Treated × Small -0.106*** 0.147*** -0.056 0.071
Treated 0.297*** 0.020 0.037*** 0.124***

Firm FE Yes Yes Yes Yes
Sector ×Year FE Yes Yes Yes Yes
Observations 1840102 404664 200331 1491536

Note: Standard errors are robust. * p < 0.10, ** p < 0.05, *** p < 0.01. Young firms are less than
10 years old in the year they receive aid. Small firms have fewer than 50 employees in the year they
receive aid. All outcomes are in logs.
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Table 5 reports results from a standard two-way fixed effects estimator controlling for

received amount in quartiles by each year when aid amount is available. Less than 6 percent

of the sample reported aid amount in a range and are eliminated from this regression. These

results broadly consistent with our main findings except for productivity outcomes.

Table 5: Two-way fixed effect outcomes

Sales Productivity Employment Debt
Treated 0.118*** 0.007 -0.035 -0.004
Treated × Young 0.495*** 0.130 0.188*** 0.211***

Firm FE Yes Yes Yes Yes
Sector×Year FE Yes Yes Yes Yes
Aid amount FE Yes Yes Yes Yes
Observations 11822 5409 5413 11657

Note: Standard errors are robust. * p < 0.10, ** p < 0.05, *** p < 0.01. Young firms are less than
10 years old in the year they receive aid. Small firms have fewer than 50 employees in the year they
receive aid. All outcomes are in logs.

Table 6: Effects of R&D and energy aid on employment and productivity by sector and firm
age

High-tech Productivity Employment

R&D aid 0.045 0.131**

Young × RDI aid 0.665** 0.287**

Energy aid -0.283 0.239**

Young ×Energy aid -0.305 -0.160*

Observations 1417 1061
Manufacturing
R&D aid 0.179** -0.112
Young ×RDI aid -0.451* 0.589***

Energy aid -0.151 -0.033
Young ×Energy aid 0.247 0.160***

Observations 2130 1838
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Table 7: Energy Aid Effect on Emission Intensity

Emission Intensity
L.Carbon price -0.0111*

Recipient -0.1896
L.Carbon price × recipient -0.0107***

Firm FE Yes
Year FE Yes
Clustered SE Nace 4
Observations 3100
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Figure 9: Event studies

Note: Estimates report average treatment effects using the full sample. Whiskers indicate 95 percent
confidence intervals.
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