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Abstract

While State aid measures are known to have the potential to distort competition, many forms of aid are nevertheless
permitted where their benefits outweigh such distortions. State aid may be granted through a variety of instruments,
some of which may be more distortive than others.This Article examines whether the way in which Covid support is
granted, impacts firm outcomes once the GGE is accounted for. We link COVID-19-labelled State aid from the
Commission’s State Aid Transparency database to accounting data for large-enterprise beneficiaries across 24
Member States (2020-2023), which results in 28 969 disbursement—firm observations. Using controlled regressions
and a staggered, synthetic difference-in-differences design while conditioning on the aid element, we estimate the
differential effect of grants versus other instruments. Grants are associated with a marked short-term strengthening of
profitability and balance-sheet indicators (mainly profit margins, ROA, solvency indicators, and interest coverage),
but these advantages dissipate and do not translate into consistently higher medium-term growth or efficiency relative

to the controls, supported through other aid instruments.
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1 Introduction and setting the scene

Already since the fifties, EU State aid control has been an important component of EU competition policy, aimed at
preventing Member States from granting selective advantages that distort competition and affect trade within the
internal market. Through a comprehensive legal framework and the enforcement role of the European Commission,
State aid control seeks to balance the preservation of competitive markets with the pursuit of the legitimate correction
of market failures. Public intervention and the integration of specific policy objectives into EU State aid control have
gained momentum in recent years, particularly in light of crises and current geopolitical shifts. Following successive
shocks (most notably the banking crisis, and more recently the COVID-19 pandemic, Russia’s invasion of Ukraine,
and the ensuing energy crisis), the State aid regime has increasingly moved towards a more steering and interventionist
approach, where industrial organization is no longer seen as taboo.! This evolution is reflected in the Commission’s
crisis frameworks, including the Clean Industrial Deal State Aid Framework (CISAF) and its emphasis on energy
autonomy and the transition towards a more resilient energy system. As a result, Member States have been able to
grant unprecedented volumes of State aid, with observable increases in both overall expenditure and expenditure on

non-crisis measures.?

The Commission’s crisis instruments have facilitated a progressively more interventionist approach by Member States,
one that is often aligned with industrial policy objectives and justified by rapidly changing geopolitical and climate-
related variables.> At the same time, recent policy papers have cautioned that the ongoing relaxation of State aid rules
risks intensifying distortions of competition.* One way to mitigate such distortive effects, alongside preserving the

robust and credible State aid control system, is to promote a more differentiated use of aid instruments. It is widely

! Emmanuel Macron, ‘Europe Needs More Factories and Fewer Dependencies’ (2023)

<https://www.ft.com/content/7ff1123d-51b1-482c-ba86-b3a95a347df9> accessed 29 December 2025.
2 European Commission, ‘2024  State  Aid  Scoreboard” (2025) 20  <https://competition-
policy.ec.europa.cu/document/download/68225¢70-5570-4e10-b983-

53efde939d7f en?filename=state aid scoreboard note 2024.pdf> accessed 8 December 2025; European
Commission, ‘2025 State Aid Scoreboard’ (2026) <https://competition-policy.ec.europa.eu/state-aid/scoreboard en>
accessed 19 January 2026.

3 Réka Juhész, Nathan Lane and Dani Rodrik, ‘The New Economics of Industrial Policy’ (2024) 16 Annual review of
economics 213.

4 See for example: Luis Brandao Marques and Hasan Toprak, ‘A Bitter Aftertaste: How State Aid Affects Recipient
Firms and Their Competitors in Europe’ [2024] IMF <https://www.imf.org/en/publications/wp/issues/2024/12/13/a-
bitter-aftertaste-how-state-aid-affects-recipient-firms-and-their-competitors-in-europe-559460> accessed 8
December 2025; Enrico Letta, ‘Much More than a Market’ (2024) 11
<https://www.consilium.europa.cu/media/ny3j24sm/much-more-than-a-market-report-by-enrico-letta.pdf> accessed

8 December 2025.
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accepted that grants, by their very nature, tend to be among the more distortive forms of aid.> Consistent with this
understanding, the Commission has, in certain contexts, required Member States to justify the choice of particularly

distortive instruments.®

In principle, each aid instrument entails distinct advantages and disadvantages. Consider two otherwise comparable
undertakings facing short-term liquidity needs. A firm with a healthy cash flow may derive limited benefit from a
relatively modest grant, since it could obtain market-based financing in any event. By contrast, a similar undertaking
near insolvency may depend on that same grant to meet imminent payment obligations and avoid default. Tax
advantages can reduce the need for disbursing funds upfront by the granting authority (as is the case for guarantees),
whereas financial instruments are often valued for their revolving nature (allowing full or partial repayment and
subsequent reinvestment of the same public funds), their leveraging effect (crowding in additional private or public
investment), and their potentially stronger impact through cooperation with financial intermediaries and sectoral

actors.’

To compare the size (and the potential impact) of different forms of aid, the common metric used is the gross grant
equivalent (GGE), which translates aid measures into a grant-equivalent value. Under the current General Block
Exemption Regulation (GBER), the gross grant equivalent is defined as “/...Jthe amount of the aid if it had been
provided in the form of a grant to the beneficiary, before any deduction of tax or other charge.”? In practice, this
enables comparability across instruments by requantifying different measures in different characters, into a single

metric. The underlying methodology carries an important conceptual implication: it frames the “distortive capacity”

5 See to that extent for example: European Commission, Communication from the Commission: Guidelines on State
aid for climate, environmental protection and energy 2022 2022 para 44; Giulia Canzian and others, ‘Study on the
Effectiveness of COVID-Aid on Firms’ (2024) 5, 16, 18
<https://publications.jrc.ec.europa.eu/repository/handle/JRC135571> accessed 8 December 2025; European
Commission, ‘Competition State Aid Brief: The Use of Crisis State Aid Measures in Response to the Russian Invasion
of Ukraine (March 2022-June 2024)’ (2025) <https://competition-policy.ec.curopa.cu/document/download/caca35f8-
a881-475e-8ca7-c204e702fe99 en?filename=state aid brief 1 2025 kd0125001enn ukraine.pdf> accessed 8
December 2025.

¢ See for example: European Commission Communication from the Commission: Guidelines on State aid for climate,
environmental protection and energy 2022 (n 6) para 39.

7 Fi-Compass, ‘What Benefits Do Financial Instruments Bring?” (2025) <https://www.fi-compass.eu/info/new-to-
financial-instruments> accessed 8 December 2025.

8 Commission Regulation (EU) No 651/2014 of 17 June 2014 declaring certain categories of aid compatible with the
internal market in application of Articles 107 and 108 of the Treaty (Text with EEA relevance)Text with EEA
relevance 2023 para 22.
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of an aid measure primarily as a function of its economic value to the beneficiary, rather than its legal form. On this

view, a direct grant and a loan with the same GGE should, at least theoretically, generate similar distortive effects.

However, this equivalence is contestable. Unlike a grant, a loan entails repayment obligations and associated
constraints, which intuitively suggests that an instrument may confer a qualitatively different advantage even where
the GGE is identical. Notwithstanding this, Member States continue to show a strong preference for direct grants: in
2023, 59% of State aid expenditure was delivered via direct grants (including direct grants combined with interest rate
subsidies). Even when crisis aid is excluded, approximately 60% of expenditure takes the form of direct grants.’
Several factors may explain this preference. Grant schemes are comparatively straightforward to design, award, and
monitor, which is an important consideration for managing authorities operating under budgetary and administrative
constraints. Where grants are unconditional, disbursement may entail limited ex-post responsibility for the granting
authority. Grants can also be deployed quickly once eligibility and selection criteria are established, and they provide
beneficiaries with ex-ante certainty as to the amount to be received. Finally, in some cases, a grant may simply be the
most effective instrument, enabling investments or activities that would not occur in absence of the non-repayable

support.

It is precisely this field of tension that this Article explores. Are beneficiaries, that receive State aid in the form of a

grant, better off compared to their similar counterparts that received support, in a different form?

The remainder of this Article is structured as follows: Section 2 contains the literature review, Section 3 describes the
methodology used, Section 4 provides an overview of the results and discusses the main findings, while Section Error!

Reference source not found. concludes.

° Buropean Commission, ‘2024 State Aid Scoreboard’ (n 3).
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2 Literature review

In this Section, we review the extant literature on the use of different aid instruments and on the extent to which State
aid generates a stimulating effect for beneficiaries. The literature review is structured according to the specific aid
instruments discussed in this article. To the best of our knowledge, no study provides a systematic quantification of
the differential impact of aid instruments. Accordingly, this Section maps the current state of knowledge, while the

remainder of the article builds upon and extends this literature.

2.1 Aid instruments under review

2.1.1  Grants

Grants are non-repayable transfers to undertakings. Of all the aid instruments, they provide the easiest immediate
financial relief or funding of specific projects, without adding debt on the beneficiaries’ accounts. In the EU, grants
are currently the most used aid instrument.!” The main argument in favour of grants lies in their capacity for rapid
implementation combined with administrative simplicity. However, because they are “free” money to the firm, grants
pose a higher risk of economic inefficiency if misallocated. They may subsidise projects that would have happened

anyway or support non-viable firms.

2.1.2  Loans and guarantees

Government-backed loans (including interest rate subsidies, repayable advances, or so-called soft loans), provide the
beneficiary with repayable financing under more favourable terms than they would have obtained in the market. Rather
than lending directly to the beneficiary, granting authorities can offer guarantees on commercial loans. That way, the
granting authority insures a portion of a lender’s losses in case of default. By issuing a guarantee, the authority does
not provide liquidity directly to the beneficiary, but by improving their credit risk, they improve the firm’s access to
credit on the market, which is often provided at more favourable terms when backed by a government guarantee.
Loans and guarantees accounted for 2% and around 1% of total State aid expenditure in 2024."! Brault and Signore'?
study the impact of guarantees. They find that the guarantee (and thus also the loan), does not improve productivity,
nor profit margins but rather has an expansive function. Guarantees seem to mobilise rapid growth, rather than

structural profitability.

Loans must be repaid, while guarantees expire and the guaranteed amount decreases progressively as the underlying
credit is repaid by the borrower. This revolving effect is one of the principal advantages of employing loans and

guarantees as State aid instruments. Money repaid by final recipients can be reused to further support the objectives.

101n 2024, 58% of total expenditure is disbursed through grants: ibid.

! European Commission, ‘2025 State Aid Scoreboard’ (n 3).

12 Julien Brault and Simone Signore, ‘The Real Effects of EU Loan Guarantee Schemes for SMEs: A Pan-European
Assessment’ (EIF Working Paper 2019) Working Paper 2019/56 <https://www.econstor.eu/handle/10419/200212>
accessed 29 December 2025.
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Because of the revolving effect, as well as not every borrower defaulting on their loan, we see that support through
guarantees and/or loans spreads more broadly which dilutes competition distortions. However, loans and guarantees
entail a risk of moral hazard, insofar as financial institutions may engage in less prudent lending practices when they
anticipate that potential losses will be absorbed by the public authorities in the event of default. In addition, such
instruments may facilitate the provision of credit to undertakings that would otherwise have exited the market absent

the support measure, thereby allowing the least efficient firms to remain in operation.

2.1.3  (Quasi-)Equity interventions

Equity interventions involve the State taking an ownership stake in a company, either by injecting capital and acquiring
equity, or through hybrid instruments such as convertible bonds. Equity interventions have been prominent in crisis
bailouts (e.g. governments recapitalising banks or airlines) and in innovation policy (e.g. government venture capital
funds investing in startups), but account only for around 0.5% of total State aid expenditure.'3> Equity interventions
align the government’s fortunes with the firm’s performance. Rather than a fixed subsidy, the state’s return depends
on the company’s success. These interventions however, are very selective in nature, and not transparent. Koppl et
al.'* found that, from a policy perspective, indirect public venture capital is a more efficient and effective instrument
than direct public equity investments. This is clearly visible also in policy decisions, where the Commission prohibits

implementation of (quasi-)equity measures without financial intermediaries.'

2.1.4  Tax instruments and other instruments

Generally, tax incentives are less targeted than grants (because in theory, any firm meeting the criteria can benefit)
and may have a relatively low administrative burden, but they risk rewarding activity that would have happened
anyway (since firms self-select) and can be less visible. In 2024, 22% of aid expenditure was disbursed through tax
incentives.!® The EU’s state aid framework treats many tax incentives as state aid if they selectively favour certain
firms or sectors. However, a detailed analysis of tax vs expenditure measures is beyond our scope. The category
“other” in our dataset is largely driven by a single German scheme (SA.102084, Erneuerbare-Energien-Gesetz - EEG
2023), under which the German authorities reported approximately €14.21 billion as “other” (representing 67% of the
total amount reported as “other”). As set out in the European Commission decision approving the scheme, the aid may

be granted in the form of a feed-in tariff or a sliding market premium.!”

13 European Commission, ‘2025 State Aid Scoreboard’ (n 3).

14 Stefan Koppl, Monika Koppl-Turyna and Dimitris Christopoulos, ‘The Performance of Government-Backed
Venture Capital Investments’ (2025) 54 Research Policy 105270.

15 European Commission, Regulation - 2021/1060 2021 art 59 (1); Commission Implementing Regulation (EU)
No 964/2014 of 11 September 2014 laying down rules for the application of Regulation (EU) No 1303/2013 of the
European Parliament and of the Council as regards standard terms and conditions for financial instruments 2019.

16 European Commission, ‘2025 State Aid Scoreboard’ (n 3).

17 European Commission, ‘2024 State Aid Scoreboard’ (n 3) 23.
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2.2 Distortion of competition

The scientific literature addressing the distortion of competition resulting from State aid remains relatively limited.
Nevertheless, the existing contributions provide valuable insights and, at the same time, reveal significant gaps and
avenues for further research.

From an economic perspective, a sound State aid measure corrects a market failure, and produces net welfare gains
with minimal distortions to the competitive process. Grants are the most direct advantage and thus potentially the most
distortive aid instrument. A grant boosts the recipient’s financial position immediately, allowing it to e.g. undercut
competitors’ prices or invest in capacity expansion that competitors cannot easily match. If grants are given to firms
without a clear market failure rationale underpinning the instrument selection, they risk simply shifting market share
toward the subsidised firms. The distortive effect can be larger for grants, because there is no repayment obligation.
This idea is however rebutted by Crépon et al.'® who find that, for microenterprise development, cash grants and loans
are equally effective, despite different repayment structures, but that loans are superior in terms of cost to the granting
authority. According to the study, the principal determinant of observed impacts is beneficiary selection, or receives
support, rather than the specific instrument through which support is delivered. In addition, the authors emphasise the
trade-offs inherent in instrument choice. Cash grants offer maximal flexibility, yet they may spill over to non-targeted
uses. In-kind support is more tightly linked to the subsidised activity, but it can be less readily scaled or adapted across
heterogeneous beneficiary needs. Loans, by contrast, introduce repayment discipline that may improve capital use,

but potentially discourage longer-horizon or riskier investments.

Intuitively, receiving State aid is seen as beneficial. Extant literature seems to agree that aid recipients are better off
compared to non-beneficiaries, but this is mainly noticeable on the scale variables. Murakozy and Telegdy!® base
their analysis on a Hungarian aid scheme involving the disbursement of grants. They find that grant recipients exhibit
higher levels of capital stock and employment than non-treated firms. However, the study does not provide evidence
that grants lead to increases in total factor productivity. In line with the results reported by Brault and Signore?’,
Murakézy and Telegdy?' further observe that the use of grants is typically associated with higher values of scale-
related variables among beneficiary firms. This is in principle not a surprising finding, given the fact that supported
firms will most likely expand their activities in the short run. That way, firms may experience higher depreciation and

operating costs that offset revenue gains in the short run. It is thus clear that State aid confers a benefit on the

18 Bruno Crépon, Mohamed El Komi and Adam Osman, ‘Is It Who You Are or What You Get? Comparing the Impacts
of Loans and Grants for Microenterprise Development’ (2024) 16 American economic journal. Applied economics
286.

19 Balazs Murakozy and Almos Telegdy, ‘The Effects of EU-Funded Enterprise Grants on Firms and Workers’ (2023)
51 Journal of Comparative Economics 216.

20 Brault and Signore (n 13).

2! Murakozy and Telegdy (n 20).
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beneficiary. Huergo and Moreno?? study the impact of a grant, compared to soft loans on technical capabilities of the
beneficiaries and find that any type of aid increases the likelihood of R&D&I activities, but a grant’s impact is more
than three times higher than a subsidised loan. However, they did not control for the aid element. Similar findings are
reported by Brandio-Marques and Toprak??, who state a positive impact of State aid on revenue and employment, but
not on labour productivity and investment.

To the best of our knowledge, this is the first Article that studies the impact of a grant on a firm’s financial outcomes,
compared to other aid instruments instead of comparing aid recipients against similar non-beneficiaries to shed light

on the impact of the single aid instrument that is nowadays considered to be most distortive.

22 Elena Huergo and Lourdes Moreno, ‘Subsidies or Loans? Evaluating the Impact of R&D Support Programmes’
(2017) 46 Research policy 1198.

23 Mr Luis Branddo-Marques and Hasan H Toprak, ‘A Bitter Aftertaste: How State Aid Affects Recipient Firms and
Their Competitors in Europe’ [2024] IMF Working Papers
<https://www.imf.org/en/publications/wp/issues/2024/12/13/a-bitter-aftertaste-how-state-aid-affects-recipient-firms-
and-their-competitors-in-europe-559460> accessed 29 December 2025.
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3 Methodology

3.1  Data collection

The analysis is based on a constructed dataset that links information on individual aid disbursements in light of
COVID-19 to firm-level accounting data for undertakings in the European Union. The starting point is the European
Commission’s State Aid Transparency database (SAT), from which we retrieved all aid disbursements explicitly

labelled as COVID-19 related.?*

The extraction is restricted to records where the beneficiary type is classified as “only large enterprises”, which both
focuses the analysis on the segment of the corporate population that is likely to be most relevant for competition and
fiscal policy, and substantially improves the feasibility and quality of subsequent firm-level matching with the Orbis
database. All EU Member States are in principle covered, with the exception of Poland, Romania, Spain and Slovenia,
which do not use the Commission’s transparency tool for reporting aid disbursements but rely on their own, national
system. The disbursement data are then matched to firm-level financial statements from the Orbis database. Only those
disbursements that can be linked to a unique Orbis firm with at least some non-missing financial information are
retained, so that every observation in the sample contains both detailed information on the aid episode and a panel of
accounting data around the time of treatment.?> All disbursements that remain unmatched, or that match to entities
without usable Orbis data, are dropped from the analysis. A complete list of aid variables, matching identifiers and
accounting fields, as well as all descriptions used in the paper is provided in Appendix 1 and Appendix 2. Several
additional filters and sanity checks are applied to the SAT data to arrive at the sample analysed. First, the focus is on
disbursements for which the value of State aid is observed as it will function as a control variable in the analysis. The
SAT database distinguishes between nominal amounts and aid elements. In some cases, the nominal amount of an
instrument such as a guarantee or soft loan is reported without a corresponding aid element. Since the research question
hinges on comparing the economic size of support across instruments, all records for which no aid element is available
are removed.?® Second, the temporal coverage is restricted to the acute crisis period. Any observation for which the

COVID-19 aid was granted in 2024 or later is excluded (101 disbursements), so the sample covers grant dates from

24 Aid disbursed for the following objectives, as depicted in SAT: Remedy for a serious disturbance in the economy,
compensation of damage caused by natural disasters or exceptional occurrences, aid to make good the damage caused
by natural disasters or exceptional occurrences, coordination of transport, aid for categories of measures covered by
block exemption (FIBER, GBER), sectorial development, SMEs, Culture, Other, Research, development and
innovation, Aid to SMEs, Regional development (including territorial cooperation), Research and development,
Natural disasters or exceptional occurrences, Agriculture; Forestry; Rural areas, Airport operation.

25 The treatment is the receipt of the aid.

26 From an economic perspective, relying on the nominal amount of the aid is inappropriate. As noted above,
comparing a €1 000 000 loan to a €1 000 000 grant would be analytically unsound. For this reason, the GGE is used
as it provides a metric that enables meaningful comparison by converting the value of aid granted through any
instrument into its grant-equivalent amount.
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2020 to 2023. This allows us to construct a meaningful post intervention period. Third, the unit of observation is
defined as a disbursement-firm pair. Each row corresponds to a single reported disbursement to a specific firm under
a specific measure. Firms may therefore appear multiple times if they benefit from several disbursements over time

or under different schemes.

Furthermore, for disbursements reported in a non-euro currency, two steps are taken. First, the original nominal and
aid-element amounts are preserved in that currency, to maintain consistency with the underlying national reporting
which enables us to quantify in a sound way the aid intensity compared to firm size (with revenue as a proxy), as well
as the impact of the relative size of the measure. Second, if the firm’s financial data is presented in euro, or where a
euro-denominated benchmark is required for cross-country or cross-firm comparison, the non-euro aid element is

converted into euro using the European Central Bank’s daily reference exchange rate on the reported date of granting.

Following this, the string variable depicting the aid instrument is recoded into a set of mutually exclusive dummy
variables that capture whether a given disbursement takes the form of a grant, a guarantee, a loan, an equity or quasi-
equity intervention, a tax measure, a repayable advance or a residual “other” category. Another dummy indicator is
created to capture the de minimis nature of granted aid. In theory, de minimis aid is deemed to be no State aid, as it is

presumed not to have an impact on competition and trade in the single market.?’

Firm-level financial information is paired to each beneficiary via the Orbis identifier, resulting in an unbalanced firm-
year panel nested within the disbursement-level dataset. For most firms, variables such as turnover, total assets and
employment are available from at least 2015 onwards, and often as far back as 2010, with coverage extending to
2024/2025. This allows for the construction of pre- and post-treatment trajectories over the COVID-19 crisis period.
In addition to levels of sales, assets and employment, the dataset includes derived ratios such as profit margins, returns
on equity and capital employed, current and liquidity ratios, solvency (equity-to-assets) measures and interest-
coverage indicators. Some market-based variables, such as enterprise value and enterprise value/EBITDA, are
available only for a relatively small group of larger firms and are therefore used more selectively in the empirical
analysis. Country of incorporation and NACE four-digit sector codes are observed for nearly all matched firms, either

directly in SAT or through Orbis.

For a detailed overview of the dataset, we refer to Section 4.1.

27 European Commission, Regulation (EU) 2023/2831 on the application of Articles 107 and 108 of the Treaty on the
Functioning of the European Union to de minimis aid 2023.
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32 Method

3.2.1  Multiple linear regressions

To provide first insights into the data, as well as set the scope for the SDiD approach discussed later in this article, we
first run several multiple linear regressions studying the interaction between receiving a grant and the different
accounting variables. We estimate the association between receiving support in the form of a grant and firms’
subsequent financial performance through a set of cross-sectional linear regression models. This approach compares

firms that received at least one grant to firms that received support exclusively through other aid instruments.

Outcomes are measured in the post-aid period (A+1, A+2, A+3 and A+4 where available), based on a set of accounting
and performance indicators observed in the year after the aid disbursement (where the year of disbursement is A).
Baseline firm characteristics are taken from a pre-treatment reference period (A-1) and included as covariates to
account for systematic pre-existing differences in size, performance, and financial structure that may correlate with

both the probability of receiving a grant and subsequent outcomes.

So, for each outcome Y; measured in A+1 for firm i, we estimate:
Yiarrn = a+Bgrant; + yXis 1 + &

where grant; denotes 1 where a beneficiary ever received a grant and 0 otherwise, and X; ,_; denotes a vector of
firm-specific, baseline covariates measured in A-1. The coefficient of interest, §, summarises the difference in the
A+1 outcome between grant recipients and firms supported through other instruments, holding constant baseline
characteristics. Important to note is that these analyses are intended as correlations rather than causal effects. While
the included controls mitigate confounding linked to pre-treatment firm characteristics, any unobserved heterogeneity
and selection into grant receipt may still influence estimated differences. Accordingly, coefficients are interpreted as
adjusted mean differences between grant recipients and firms receiving other aid instruments, but conditional on

observed pre-treatment covariates.?

To assess the robustness of the main findings, we implement two sensitivity checks that verify whether results are
heavily driven by specific modelling choices regarding instrument classification and residual cross-country
heterogeneity. First, we re-estimate the full set of regressions after excluding observations classified in the residual
“other” aid-instrument category as it is heavily influenced by one aid measure. This way, we restrict the comparison
group to more clearly delineated non-grant instruments and test whether a (potentially) heterogeneous, catch-all
instrument group heavily influences estimated grant-outcome coéfficients. Second, we re-run the regressions with a
subsample that excludes instances where the aid can be classified as de minimis (i.e. with a total amount <€300 000).

No notable differences are observed.

28 Bruce Hansen, Econometrics (Princeton University Press 2022).
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3.2.2  Staggered Synthetic difference-in-Differences

This Article employs a staggered, synthetic difference-in-differences (SDiD) approach to quantify the average
treatment effect (ATT) of grant receipt, on a number of financial outcomes observable through the Orbis database.
SDiD combines insights from both classical difference-in-differences (DiD) and synthetic control methods to produce
causal estimates with minimal assumptions about parallel trends. We opt for this methodology given a number of
characteristics of our research question and dataset. The conventional DiD approach, in staggered adoption settings
relies on two-way fixed effects (TWFE) regression. However, for our dataset and research question, this is unsuitable,

given a number of critical limitations following the differing aid disbursement timings.

First, a critical prerequisite for a sound DiD is the parallel trends assumption. However, given our specific research
question, where we compare the outcomes on all grant receiving firms to all non-grant receiving firms for COVID-19
support?®, control units cannot be cherry picked to closely match the treated units. Therefore, parallel trends are
rejected when comparing pre-treatment evolutions between the treatment - and the control group. SDiD addresses this
limitation by requiring only that weighted treated and control units exhibit parallel trends, not that the raw cohorts do.
This method assigns unit weights to minimise pre-trend divergence between the treated and synthetic control and thus
corrects parallel trends violations in the raw data.’® By introducing unit and time weights, this allows for more
emphasis on units that on average are more similar to the treated units, and it allows for emphasis on time periods that

are on average more similar to the treated periods.3! The estimated average causal effect of the treatment is given as:

. .. argmin A en
@@L p) =" 0 {Z Z(Yw = a; = e = Wyt)? G5 AP
Tuap
i=1t=
where $5PPis the estimated average treatment effect, /I is the estimated intercept, & is the vector of estimated firm

fixed effects that captures all time-invariant fixed effects, £ is the vector of estimated time fixed effects that captures

argmin

common shocks that affect all units in period ¢. paf

is the argument that minimises the objective function.

N >T_, indicates the sum over the full balanced panel of N firms and T time periods.* Y;, denotes the observed

outcome for unit i in period ¢. W;, T is the treatment dummy that equals 1 when firm 7 at time ¢ is treated, 0 otherwise.

29 See Section 4.1 for a detailed description of the data.

30 Dmitry Arkhangelsky, ‘Synthetic Difference In Differences’ [2021] National Bureau of Economic Research.

31 A detailed description of time- and unit weights is outside the scope of this Article. For more information, we refer
to: ibid. For a detailed explanation, as well as how a SDiD compares to a DiD or synthetic controls, we refer to:
Matheus Facure Alves, ‘25 - Synthetic Difference-in-Differences’ (Causal Inference for the Brave and True, 2022)
<https://matheusfacure.github.io/python-causality-handbook/25-Synthetic-Diff-in-Diff.html> accessed 23 December
2025.

32 A balanced panel means that, e.g. in event window [A-2; A+2], where the grant is disbursed to the beneficiary in
2020, the relevant data should be available in 2018-2022, without missing values. If not, the observation is dropped
for that specific SDiD.
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;P D and AP are the estimated unit weight and the estimated time weight respectively. The unit weights are

calculated as two constrained*? least-squares problems:

Tpre Nco 1 N ¢
; argmin
~  ASDIDY — Y., — — 4 — 2
@0, @) = eRwen Z “)°+Z““Y” Ny, Z Yie | 57— llol
t=1 i=1 i=Ngo+1 4
where Z?I:c‘l’ w;Y}; is the synthetic control outcome at time t, NLtr N Neo+1 Yit 18 the average treated group outcome at

that same time. % lwll3 is a regularisation term that discourages extreme or overly concentrated weights as
pre

explained below. Similar to the unit weights, time weights are computed as:

. Nco Tpre 1 T
5 sspipy _ argmin Z Z v Z _
(B0 A70) = e maen| 2| Fo+ 2 Al 57— Yie)
i=1 t=1 t=Tpre+1

T, . . . .
where ), t’z’rle A;Y;; is a weighted average of pre-treatment outcomes for control unit 7. ﬁzzﬂpre“ Y;; is the post-

treatment average outcome for that same control unit. 4 is chosen so that the weighted pre-period average matches the

post-period average up to intercept A,.

¢ is calculated from the first-difference variance in the control unit’s pre-treatment results. This parameter is required
not to merely fit pre-treatment noise, but ensures that the control group consists of a stable and credible approximation
to the treatment groups evolutions. Without it, one would risk overfitting the data and to avoid relying on an
unregularized optimum that places too much weight on a small number of controls, with a resulting fragile synthetic
control group that is overfitted and therefore generalises poorly to the post treatment effects. Furthermore, variance is

substantially reduced. The regularisation parameter is quantified as follows:
1
(= (Nterost)46

with

1 ZNCO Tpre—l(A Z)Z
B Nco(Tp‘re - 1) i=1 t=1 i

where Ny, denotes the number of treated units, Tp,,s; denotes the number of post-treatment time periods. & is the

~2

estimated pre-treatment control group volatility. N, is the number of control units, T,,.. the number of pre-treatment

time periods. 4;, is the first difference in outcomes for control unit i between t and t+1 and 4 then is the average of

these first differences, across all control units. So in summary, the essence is that 42 is the mean squared deviation of

A;, from 4, and & thus denotes the corresponding estimated standard deviation.

33 The constraints mean that the outcome cannot be negative, sum of control weights equals 1, and the treated units
are not reweighted. This looks as follows:

n= {w ERN: YV w, = Nitr fori =N, + 1,...,N} and A= {w € ]RE:Z?;TL =1,— fort = Tyre + 1,...,T}

i=1 Wi
=1 Tpost
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Second, we adopt a staggered approach because the treatment is adopted at different times, by different units. Instead
of comparing a single pre-period, to a single post-period as is common in a regular DiD, we construct the estimations
around the different treatment years.>* To do this, we create so-called cohorts, or subsamples of firms with the same
treatment year.>> Each cohort spans a pre-defined event window, that includes the pre-treatment period, the treatment,
and the post-treatment period. Figure 1 depicts the cohorts assigned to the treatment groups, with event window [A-
2; A+2], where A is the treatment year. For each cohort, the treatment group consists of the beneficiaries that received
a grant, while the control group consists of never-treated beneficiaries*®, and not-yet-treated beneficiaries. The control
group is a weighted combination of control units as explained above, whose pre-treatment path closely matches that
of the treated group.

Figure 1: Visualisation of cohorts with event window [A-2; A+2].
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Source: own creation based on the analysis.

For the analysis, we drop the observation in the event year A. Because the financial data are only observed at an annual
frequency, assigning the event year to either the pre- or post-treatment window would risk bias by conflating the causal

effect of the aid with mechanical timing and measurement choices. In particular, the treatment is dated at the year

34 Damian Clarke and others, ‘On Synthetic Difference-in-Differences and Related Estimation Methods in Stata’
(2024) 24 The Stata journal 557.

35 E.g. all beneficiaries receiving a grant in 2020 belong to a single cohort. The decision to use yearly timing, altough
more granular data is available in SAT, stems from the corporate data limitations, where most variables are only
reported on yearly.

36 Never treated beneficiaries are undertakings that, in our sample, will never get State aid in the form of a grant. Not-
yet-treated beneficiaries are undertakings that will receive a grant in our sample, but only after the cohort’s event
window. E.g. beneficiaries receiving a grant in 2023 (cohort 4), can be in the control group for cohort 1 as not-yet-
treated control unit.
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level, while disbursement may occur at any point within that year and fiscal-year outcomes aggregate performance
over the entire period. If, for example, the aid is disbursed in December and the beneficiary’s fiscal year also ends in
December, classifying that fiscal year as “post-treatment” would incorrectly treat it as fully exposed, even though the
aid could not plausibly have affected the firm’s underlying business processes within that accounting year. Fully
assigning it to the pre-treatment year would however also not be a sound choice, as it will have an impact on a number
of accounting ratios. Dropping year A therefore mitigates contamination from partial exposure and accounting
recognition effects. That way, the pre-period contains clearly untreated years and the post-period contains clearly
treated years. SDiD only requires no anticipation of the treated units, prior to the treatment, and parallel trends on the
weighted controls. Given the staggered treatments, we first create the cohorts consisting of beneficiaries and controls
that are never-treated, or not-yet-treated. Depending on the event window of interest, timing of the cohort can vary.
Given the requirement that panels are balanced, i.e. there is no missing data in the panel, the larger the event window
becomes, the smaller the number of suitable observations within the cohort. Given the sample size however, a sound

analysis was never prevented by cohort size.

To improve comparability between treated and control units, we augment SDiD with the covariate aid_element_euro,
which captures the GGE associated with the aid received under any instrument. Because aid_element _euro is defined
for treated and control firms and is observed as a constant firm-level amount (carried across years, including pre- and
post-treatment years), conditioning on it isolates the instrument-type effect (grant versus non-grant) from differences
in the intensity/amount of aid received. Operationally, including aid element euro in the SDiD covariate set forces
the synthetic control weights to achieve balance not only in pre-treatment outcomes but also in the aid element
dimension, and thus reduces residual confounding due to non-random assignment of larger (or smaller) aid amounts
to particular firms or instruments. This is important because, absent such adjustment, estimated differences could
reflect systematic variation in aid generosity rather than differences attributable to the instrument’s design. By
conditioning on aid_element_euro, the resulting average treatment effect on the treated can therefore be interpreted as
the differential effect of receiving a grant (relative to another aid instrument) holding the aid element constant, within

the cohort’s event window.

To derive insights across the full sample, an aggregated ATT is required, which essentially is calculated as a weighted
average of the treatment effects, with the weight equal to the fraction of treated unit/time-period pairs in each of the
samples.?” This is computed as follows:

e ~SDiD NtT,ATZ‘JAOSf
WATT = m,ty " ,wherem, =

9
AEA decﬂ Nt‘f,ngost

where A is the full set of cohorts included in the analysis, £5%° is the cohort’s treatment effect for adoption year A,

Ny, 4 is the number of treated units in cohort A, T;o < denotes the number of post-treatment periods included for cohort

37 Arkhangelsky (n 31).
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A, i, is the cohort weight based on treated unit-time observations. g refers to the “group” of cohorts that are aggregated

to display the average treatment effect across these cohorts.

The robustness of the findings is confirmed through placebo analysis, as extensively discussed in Arkhangelsky et al.,

with 100 iterations.?®

4 Results and discussion

4.1 Descriptive statistics

The dataset comprises 28 969 unique observations, or individual aid disbursements, granted to 18 771 unique
beneficiaries and 24 different countries.*® The dataset comprises aid disbursements from 2020 to 2023, with 12 664
observations in 2020 (43.71%), 11 473 in 2021 (39.60%), 4 417 in 2022 (15.25%) and 415 observations in 223
(1.43%). The reason for the cut-off in 2023, is because at the time of writing, 2024 was the only full year of accounting
data available to construct a sound post-aid effect. Besides this, only 150 observations in 2024 and 2025 that fit the
criteria laid out in Section 3.1 could have been included, which, on a remaining sample size of 28 969 observations is

negligible.

Figure 2: Aid disbursements by year (2020-2023)

Aid disbursements by year (2020—-2023)

Total disbursements: 28 969 | Beneficiaries: 18 771 | Countries: 24
15000
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Number of aid disbursements

415 (1.43%)
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Source: own creation based on the sample.

38 ibid.

39 Because some beneficiaries received multiple instances of State aid, the number of unique beneficiaries is lower
than the number of aid disbursements. Furthermore, the dataset only covers 23 Member States and the European
Investment bank, because, as mentioned in Section 3.1, Poland, Romania, Spain and Slovenia report their disbursed

aid in their national system.
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Across 28 969 aid disbursements (totalling €54.96 bn), the distribution of instruments is highly asymmetric in
frequency versus financial weight. Grants constitute the largest number of disbursements, yet account for only £10%
of total volume, with a small median award (€13 475.92) and a high incidence of de minimis support (7 133
disbursements). By contrast, guarantees are less frequent but dominate aggregate volume (£61%), reflecting large

transaction sizes and limited de minimis use (295 instances).

Loans represent a substantial share of interventions and resources, while “other” instruments are numerous but
comparatively small in budgetary terms.*’ Finally, equity interventions are rare yet materially important in volume.*!
Table 1 depicts the sample distribution by instrument and Table 2 shows the distribution per Member State.

Table 1: Sample distribution by instrument

Instrument  Obs (){;)b:f mi?ifnis Total aid (€) ofo?:;i: Mezltl)sazg)per l;deidiz;)r; ?g)i
Grant 9945  34.33% 7133 556250671151  10.12% 559 326.97 13 475.92
Loan 5325 18.38% 1800 9370963499.63  17.05%  1759805.35 300 000.00

Guarantee ~ 4932 17.03% 295 3331485267734  60.62% 675483631 2000 000.00
Tax 287 0.99% 46 191807917.00  0.35% 66832027  561013.00
Repayable 75 0.26% 20 12452525592 0.23% 166033675 350 000.00
advances
Equity 11 0.04% 0 2639893468.00  4.80% 23999031530 39 738 299.00
Other 8394  28.98% 2102 3752774347.00  6.83% 447078.19 350 000.00
Total 28969  100% 11396 54957323 876.39 100% 251840019.11 43312 787.92

Source: own creation based on the sample.

Table 2: Sample distribution by instrument per Member State

Repayable
Row Labels Grant Guarantee  Loan Equity Tax advances Other
Austria 51 157 1 0 0 0 0
Belgium 77 22 2 1 0 30 0
Bulgaria 11 20 0 0 0 0 0
Croatia 31 25 5 0 0 0 0
Cyprus 80 1 11 0 0 0 0
Czechia 255 71 0 0 0 0 0

40 See Footnote Error! Bookmark not defined. for an explanation on why so many “other” instruments are reported.
41 Because equity investments are not considered transparent State aid, the GGE is often reported to be equal to the
nominal value of the investment, which tends to overstate the aid component. Nevertheless, this approach is regarded
as prudent and is accepted by the Commission, given the considerable difficulty of accurately quantifying the GGE of

a non-transparent intervention.
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Denmark 196 0 1 0 0 0

Estonia 106 15 2 1 0 0

European Investment

Bank 0 235 0 0 0 0
Finland 598 12 1 0 0 0
France 942 0 42 0 0 6 0
Germany 811 11 5020 5 0 0 8 366
Greece 9 172 3 0 0 25 23
Hungary 429 130 211 0 0 0 0
Ireland 48 0 0 0 0 13 0
Italy 145 3976 17 0 286 1 3
Latvia 475 6 4 2 0 0 2
Lithuania 13 6 1 0 0 0 0
Luxembourg 3 0 0 0 0 0 0
Malta 47 41 0 0 1 0 0
Netherlands 4 0 0 0 0 0 0
Portugal 169 10 0 0 0 0 0
Slovakia 2 954 21 0 0 0 0 0
Sweden 2 491 1 1 1 0 0 0
Total 9 945 4932 5325 11 287 75 8394

Source: own creation based on the sample.

Unsurprisingly, Member States with larger fiscal capacity disbursed, in nominal terms, more State aid.*> Table 3
depicts the sample distribution by country, sorted by total aid expenditure.
Table 3: Sample distribution by country

Member State Observations Total aid expenditure (€) Mean (€) Median (€)

Italy 4428 32 280902 497.00 7290176.72 2012 355.00
Germany 14213 15960 825 635.49 1122973.73 325 000.00
Hungary 770 1210106 639.49 1571 567.06 759 795.98
France 990 110519154242 1116 355.09 400 000.00
Denmark 197 808 382 863.66 4103 466.31 1635 623.66
Greece 232 613972 731.30 2 646434.19 1600 000.00
Czechia 326 601 791 301.59 1 845 985.59 382 146.15
Finland 615 505 770 981.69 822 391.84 68 088.00

42 France has a relatively low position compared to what is expected when referencing against the State Aid Scoreboard
data provided. This is attributable to the reporting of tax incentives, of whom many have unreported aid elements,
which is a prerequisite for inclusion in our sample.
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Sweden 2494 491 940 747.15 197 249.70 5920.81
Belgium 132 426 012 469.92 3 227367.20 337210.00
Latvia 489 132 943 233.43 271 867.55 100 000.00
European Investment Bank 235 121 876 353.56 518 622.78 100 000.00
Austria 209 118 026 398.00 564 719.61 500 000.00
Cyprus 92 107 440 832.48 1167 835.14 506 761.84
Estonia 124 91 759 986.55 739 999.89 155222.11
Croatia 61 86 046 681.05 1410601.33 400 328.90
Ireland 61 79295 061.01 1299919.03 573 080.00
Slovakia 2975 78 069 244.77 26 241.76 1 483.63
Portugal 179 62 263 530.06 347 840.95 200 715.48
Malta &9 36 787 820.00 413 346.29 225 000.00
Bulgaria 31 28 937 279.43 933 460.63 511299.72
Lithuania 20 8049 160.84 402 458.04 300 000.00
Netherlands* 4 683 923.00 170 980.75 162 865.50
Luxembourg 3 246 962.50 82 320.83 107 165.00
Total 28 969 54 957 323 876.39 1345 590.92 331 105.00

Source: own creation based on the sample.

Regarding the sectoral composition of our sample, the distribution aligns with expectations. Sectors most severely
affected by the COVID-19 pandemic also appear to have received the largest shares of support. Retail trade (NACE
47), wholesale trade (NACE 46), and food and beverage service activities (NACE 56) are particularly prominent,
reflecting the substantial disruption caused by lockdown measures and social-distancing restrictions adopted across
many Member States. Overall, the distribution indicates that the sample is predominantly concentrated in trade,
services, and light manufacturing. The sectoral composition of beneficiaries is depicted in Table 4, and Figure 3
displays the top 10, sorted on number of disbursements to that specific sector.

Table 4: Sectoral composition of the beneficiaries

NACE Count NACE Count NACE Count NACE Count
47 4984 70 350 23 137 64 62
46 1972 86 346 16 134 91 60
56 1819 26 306 1 132 66 45
25 1279 79 290 59 130 53 44
55 952 71 270 85 125 19 41
45 944 27 265 58 117 94 16
28 883 68 265 11 116 95 15

43 For the Netherlands, the aid element is seldomly reported in the SAT, therefore its count is low after treatment in

our sample.
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Unavailable* 854 24 258 88 116 39 14
43 842 77 255 17 114 36 14
92 836 18 247 51 112 8 11
49 809 20 241 63 110 21 9
52 685 41 240 30 105 37 9
93 635 31 228 42 100 84 7
82 622 73 226 80 99 60 6
10 602 14 219 15 93 99 6
32 555 81 207 87 92 65 3
62 504 90 195 69 72 12 2
22 444 33 169 61 72 2 1
96 399 13 160 50 71

29 386 35 154 74 70

78 378 38 146 72 66

Source: own creation based on the sample.

Figure 3: Sectoral composition of the beneficiaries
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Overall, the descriptives show that the comparison of grant versus other instruments is not a comparison of like-for-

like interventions, which is to be expected, and the reason why the Commission adopts the concept of GGE.

Instruments differ sharply in typical size and budgetary relevance, and they are deployed in markedly different national

44 In 854 instances, the NACE code was not reported.
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policy contexts. This is reinforced by strong country-instrument clustering (most notably the predominance of
guarantees in Italy and loans/other instruments in Germany) which implies that any estimated instrument effect risks
conflating instrument choice with country-specific regimes and macroeconomic conditions unless these are controlled

for.

4.2 Results

4.2.1  Multiple linear regressions

Preliminary insights in the interactions between grant receiving beneficiaries and the control group, as well as potential
magnitudes of impact, are presented in Table 5. The coefficients in this Table should be interpreted as correlations
between receiving a pure grant (rather than another aid instrument) and firm performance measured in the post-
treatment period (A+1, A+2, and A+3), after accounting for observable differences captured by the included controls.**
Specifically, each estimate reports the average difference in the relevant post-period outcome between grant recipients
and non-grant recipients holding constant (i) the pre-treatment level of that same outcome (i.e., the lagged dependent
variable), (ii) country and sector fixed effects, and (iii) in the multiple-regression specification, the additional baseline
firm characteristics referred to in Footnote 45. A positive and statistically significant coefficient therefore indicates
that, conditional on these covariates, grant-receiving firms exhibit higher post-period values of the outcome than
otherwise comparable firms receiving other forms of aid. These estimates should be interpreted as evidence of

association rather than definitive causal effects, which we aim to show later in this article.

Taking into account just the single lagged dependent variables as regressors, the estimates point to an overall positive
association between grant receipt and several indicators of financial health. Particularly, grant receipt is positively and
statistically significantly related to solvency, cash flow, EBITDA margin, ROA and interest coverage. This suggests,
without claiming causal effects, that there is a strong correlation between the receipt of a grant and balance sheet
health and performance indicators. The multiple regression largely preserves this positive pattern, but profit margin is
no longer statistically significant. Overall, Table 5 suggests that State aid through grants is systematically associated
with stronger post-treatment liquidity and performance outcomes.

Table 5: Estimates of the association between grant receipt and post-treatment firm outcomes (T+1 to T+3).

Dependent Lagged dependent Lagged dependent Lagged dependent Multiple regression
variable (post (post=T+3) (post = T+2) (post =T+1) (post =T+1)
treatment)

Profit margin 1.30* 1.03** 1.77%%* 1.13

Solvency 2.774%** 3.57*** 4.778%** 0.94

Employment 30.01 41.69* 54.63** 81.05**

Cash flow 2.38*** 1.57*** 1.99%** 1.41%*

EBIT margin 0.85 0.92** 1.72%%* 1.31**

EBITDA margin 1.93%** 1.39%** 1.71%*%* 1.46**

4 The multiple regression includes additional control variables compared to the simple regression model (i.e. grant
dummy, pre-employment, pre-turnover, pre-ROA, pre-solvency, pre-current ratio, and pre-interest coverage).
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ROA 1.94%** 1.10%* 1.13%* 0.31
Interest coverage 18.48*** 3.61 11.73%%* 4.84
Quick ratio 0.22 0.07 0.05 0.28*

*** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level
Country and industry dummies have been included but are not reported. Full results available from the authors, upon request.

Source: own creation based on the analysis.

4.2.2  Synthetic difference-in-differences

In this section, we present the results of the SDiD analyses. The reported findings correspond to the ATTs, as defined
in Section 3.2.2. Robustness checks are not discussed, except where they offer additional insights or materially impact
the conclusions drawn from the main results. As mentioned earlier, cohorts are defined by firms’ first grant year A.
For each outcome and cohort, a strongly balanced panel is required over the included years, so the estimand is based
on beneficiaries whose relevant variables can be observed in all included years of the cohort. A practical implication
of extending the event window is that it restricts the set of eligible cohorts and firms, because longer cohorts require

more complete pre- and post-series. Table 6 summarises the median number of observations for each cohort.

Table 6: Median number of observations for each treatment window.

Treatment window Included cohorts Median treated Median control Median obs.*

(A) units units

[A-1; A+1] 2020, 2021, 2022, 462 3679 8946
2023

[A-2; A+2] 2020, 2021, 2022 757 3214 15 546

[A-3; A+3] 2020, 2021 763 2821 20 658

[A-5; A+1] 2020, 2021, 2022, 398 2998 20 334
2023

[A-5; A+2] 2020, 2021, 2022 614 2746 23 181

[A-5; A+3] 2020, 2021 659 2522 24 868

Source: own creation based on the analysis.

As shown in Figure 2, aid disbursements are not random, but rather clustered in the macroeconomic shock period
when policies targeted undertakings in distress. The SDiD paints a coherent relationship between the outcomes
experienced by grant beneficiaries, compared to the non-grant receiving control group. Generally speaking, a grant
compared to another aid instrument has a positive impact on firm scale variables, profitability measures and balance-
sheet health. Another, not surprising, takeaway we derive from the exclusion of beneficiaries who enjoyed State aid
in multiple instances, is that repeated aid episodes materially affect the magnitude of the effects. In what follows, we

discuss the impact of a grant, compared to another aid instrument, on each relevant variable in more detail.

46 Even though a longer window is stricter and keeps fewer firms, each beneficiary contributes more firm-year rows,
so the total number of observations (rows) will be higher.
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The analysis reveals a nuanced picture of how grants versus other aid instruments affect firm outcomes. Generally
speaking, grant beneficiaries experience immediate financial relief and improved profitability, but do not consistently
outpace comparable firms that are supported through other means in growth, nor in efficiency measures. Table 7
provides a selection of results from the SDiDs conducted. The full results are available in Appendix 3.

Table 7: Selection of results

Short-Term [A-1; A+1]

[significant cohorts]

Longer-Term [A-5; A+3]

[significant cohorts]

Operating Revenue (mil €)

+770.5 [2/4]

+298.9 [1/2]

Total Assets (mil €) +907.6 [2/4] +315.4 [1/2]
Profit Margin (percentage points) +2.90 [3/4] —0.78 [1/2]
Return on Assets (percentage points) +2.11 [3/4] —0.97 [1/2]
Interest Coverage +6.50 [3/4] +3.47 [1/2]

Source: own creation based on the analysis.

4.2.2.1 Impact on firm scale on growth outcomes

Grants are often presumed to be the most distortive form of aid, given the fact that they provide non-repayable funds
that can support growth. Extant literature largely upholds this claim, with Murakdzy and Telegdy*’ reporting that
beneficiaries increase their employment by £13% and their assets by £28%, compared to non-beneficiaries. Brault
and Signore*® find that guarantees help firms maintain higher growth. In our study however, where the non-treated
group also benefits from State aid, although through a different instrument, the narrative changes. We do not find

consistent evidence for a higher growth trajectory for grant beneficiaries, compared to their controls.

In the short run, we find evidence that grants coincide with a temporary surge in firm size variables, for certain cohorts.
Beneficiaries that received a grant in 2020, or 2021 show a substantially higher turnover and asset pool in the first
year post treatment, compared to the control group, with GGE accounted for. This imminent scale expansion might
be attributable to the fact that a grant provides immediate liquidity infusion, that can enable its beneficiary to sustain,
or even increase output during the shock. A similar conclusion can be drawn from the total assets variable, which
suggests that at least some beneficiaries used the grant to invest in equipment, takeovers, or other assets (in a greater
sense than their controls). This is in principle not surprising, given that grants provide an unrestricted form of capital
to be used, with more leeway to employ it compared to e.g. soft loans. However, the size of the growth advantage
does not persist consistently in the longer run. Over a three-year period, the magnitude diminishes, but is still
significant. In terms of employment, we find no concrete proof that grant beneficiaries show different trends compared
to their controls. This contrasts extant literature in the sense that it often finds an increase in employment by supported

firms, compared to their unsupported counterparts. We have to conclude here that other aid instruments, controlled

47 Murakézy and Telegdy (n 20).
48 Brault and Signore (n 13).
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for their GGE, are as effective as grants in preserving, or expanding jobs. For the 2021 cohort, in treatment window

[A-5; A+3], we even find a negative employment difference of around 56 employees.

Overall, our results on firm scale indicate that grants do not necessarily confer a clear long-term growth advantage to
its beneficiary. These findings do challenge the idea that receiving grants are uniquely stimulating growth, as once we
control for receiving State aid, and compare the impact across different instruments, there is no longer an observable

difference. This aligns with the conclusion drawn by Crépon et al.*’

, who find that the distinction between cash grants
and loans is less impactful, than the characteristics of the business owner. This Article extends this idea to larger firms,
in a crisis context. The identity of the beneficiary, as well as its “non-tangible” variables, such as agility, business

culture, etc. May matter more for growth, than the aid instrument through which the aid is conferred on the beneficiary.

4.2.2.2  Impact on firm profitability and performance outcomes

A second, prominent question, is whether grants improve profitability, or efficiency compared to other instruments.
Since grants carry no repayment obligation, and are relatively “free” to use as beneficiaries deem fit, one might expect
them to translate into higher profits (because the beneficiary does not incur debt expenses, nor loses shares, etc.). On
the contrary, if grants encourage recipients to be less disciplined in cost management, profitability might not increase

as expected, despite the growth in revenue.

From the analysis, we derive a number of findings. Our results show a clear short-term jump in profitability metrics
for grant recipients, but this effect diminishes over time. In the first year after treatment, grant beneficiaries exhibit
significantly higher profit margins, and ROAs compared to their controls. For example, the 2021 cohort shows a
difference of around 5.3pp, while the 2022 cohort depicts a 5.8pp increase in profit margin. We observe a similar
pattern for ROA, where recipients in 2021 depict a 4.7pp higher return compared to their counterparts, and a 2.6pp
higher return for the 2022 cohort. Such improvements can intuitively be explained by the nature of grants. Because
they inject income, without a tied liability, a €1 million grant beneficiary will, ceteris paribus, report a €1 million
higher revenue compared to its loan receiving counterpart, as that loan has to be repaid. Our results confirm this
insight, grants immediately boost net income and efficiency ratios relative to other means of support. By removing
the interest expenses and repayment obligations, grants likely allow the beneficiary to convert more revenue into

profit, with higher margins as a result.

It is however important to note that this profitability boost is not persistent across all cohorts, as the 2020 cohort
actually experienced a decline in profitability compared to its controls. Firms that received a grant in 2020 had lower
margins in the short run, compared to their counterparts. We attribute this to the exceptional conditions of 2020, where

liquidity might have been the most important form of support, irrespective of a repayment obligation. Because grants

49 Crépon, El Komi and Osman (n 19).
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are often smaller (in GGE), compared to other aid instruments, the grant’s size might not always have been enough to

fully support the beneficiary.

When looking at the longer term, the initial profit advantage of receiving a grant dissipates and even reverses for
certain cohorts. Three years after treatment, grant beneficiaries are not statistically more profitable than their
counterparts. For example, the 2021 cohort, which enjoys the strongest effect in year 1 post treatment, no longer shows
a significant difference by year 3. The same pattern holds for ROA, where the initially large positive gap closes over

time.

In summary, our analysis indicates that grants act as a short term profit-booster, without enhancing performance in
the long run. However, grants do serve a purpose. On the one hand, they maximise flexibility and provide immediate
relief, without adding a “burden” on the beneficiary. Huergo and Moreno®, find that support through grants, has three
times the impact of loans in stimulating R&D activity. However, this comes to the detriment of the revolving effect
(being able to reuse the public funds) and the leveraging effect (being able to leverage private financing, as is possible

through e.g. financial instruments).

4.2.2.3  Impact on financial stability and solvency outcomes

While grants do not lead to structural, outsized growth, they do have a notable and significant impact on the
beneficiaries’ financial structure, post treatment. We observe that grant beneficiaries enjoy significantly better
leverage and liquidity indicators in the short run. Both interest coverage ratios and solvency ratios saw an immediate
upward trend, compared to their control counterparts post treatment, which is to be expected given the nature of the
instruments. In the smallest treatment window [A-1; A+1], the treatment group indicates a 6.5pp better interest
coverage compared to the control group. This highlights the main advantage of a grant. It relieves the debt service
burden, which in turn reduces the risk of financial distress. Consistently, the solvency ratio for grants indicates that
grant beneficiaries become less leveraged after receiving the support, compared to their counterparts. Here too, the
explanation lies in the nature of the instrument. Because a grant is essentially recorded as income in the books of the
beneficiary, it boosts the equity base without adding liabilities, and thus improves this ratio. For 2020, many firms’
equity was eroding due to losses attributable to the pandemic. Where those firms received a grant, they essentially got
recapitalised, which in turn led to a reduced risk of insolvency. The improvement of financial solidity is a unique
advantage of grants, which is mostly reflected in resilience. During the pandemic, this resilience was one of the

primary goals of State aid disbursed, in order to avoid a wave of bankruptcies.

The effect of grants on financial stability retains over time, however to a smaller extent. The wATT of the treated
group, is 3.47pp, but for the solvency ratio, the effect dissipates. A slight effect remains visible, probably because

grant beneficiaries carry less debt cumulatively, but the effect is not as pronounced as one year following treatment.

0 Huergo and Moreno (n 23).
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One explanation for that phenomenon might be that grant beneficiaries have leveraged this public funding to attract
new debt in subsequent years, as conditions normalised, or that the other beneficiaries have delevaraged by retaining
earnings, made possible by the State aid. Another possibility might be survivorship and sample composition, where
weaker grant beneficiaries that would have gone bankrupt in absence of the aid survived (and therefore boost average
leverage in the treated group), or that some over-leveraged control units exited by 2024/2025, which leaves only

stronger control units with improved financial ratios.

4.3  Discussion

From a competition perspective, the solvency and liquidity boost from grants could have distortive implications. For
example, the temporarily improved indicators could allow the grant beneficiaries to secure liquidity on more
favourable terms on the private capital market, compared to their non-grant receiving counterparts, as financial due
diligence will turn out to be more favourable. Furthermore, an undertaking with a healthier balance sheet can
potentially engage in price wars or invest in capacity with less risk of insolvency, pushing out rivals. However, note
that our analysis did not uphold the hypothesis that grant beneficiaries start expanding, beyond what the control group
did. This indicates that the primary effect of the grant was to ensure stability rather than fuel predatory expansion. If
grant recipients did not significantly increase their market share, to the detriment of the competition, the distortive
effect of a grant, when administered well, appears to be limited in the medium, to long run. Finally, our analysis sheds
light on the moral hazard and efficiency trade-offs associated with aid instruments. Reimbursable instruments, or
guarantees, by requiring repayment, can incentivise beneficiaries to allocate funds to productive uses whereas grants
impose less of such discipline. The improved profit margins and interest/solvency effects can be interpreted as
evidence of a “cushion”. However, it is important to note that we do not find evidence of severe moral hazard, where
grant recipients would dramatically start falling behind in productivity or defaulting en masse once the grant money
is spent. We attribute this to the relatively well balanced, and strict State aid control system adopted in the EU. Even
during crisis times, Member States are allowed to only disburse State aid that is well tailored. It also indicates that the
selection of aid instruments was relatively well aligned to the needs of the beneficiaries. The grants helped the
beneficiaries that would have struggled with added debt, while other instruments (often larger in GGE, and certainly
in nominal amount), were provided to undertakings that could bear the burden of repayment, often with greater

liquidity relief as a result.
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5  Conclusion

This Article provides, to the best of our knowledge, the first comprehensive, data driven assessment of the impact of
grants as a State aid instrument relative to alternative instruments, while controlling for the gross grant equivalent
(GGE). Across specifications, we find that grants are associated with a clear short-term strengthening of beneficiaries’
profitability and balance-sheet indicators. Most notably profit-related measures, liquidity, and solvency. Yet they do
not generate systematically superior “real” performance (in particular, sustained growth or efficiency improvements)
beyond what comparable beneficiaries achieve through other instruments with a similar aid element. In this sense, our
findings nuance the common presumption that grants are categorically transformative at the firm level. Once the
economic value of support is held constant, the instrument’s legal form appears to matter less for medium-term
outcomes than is often assumed. The main contribution of this Article therefore lies in showing that, within a crisis
setting and conditional on GGE, choosing a grant rather than a repayable instrument does not fundamentally improve

the trajectory of beneficiary firms in terms of growth and longer-run performance.

The policy implications are straightforward. Grants remain indispensable where speed, certainty, and non-repayable
relief are required. This is particularly warranted in crisis cushioning, rapid stabilisation, or the initiation of activities
that would plausibly not occur in absence of the aid. However, our evidence suggests that where similarly situated
beneficiaries can obtain comparable effects through loans or guarantees, the incremental benefits of a grant in terms
of growth or productivity are limited. This supports the increasingly prominent policy view that financial instruments
can, under many circumstances, deliver comparable firm-level outcomes while imposing substantially lower fiscal

costs on the granting body.

From this, we derive three conclusions. First, grants entail a higher direct budgetary cost®! and, if imperfectly targeted,
can subsidise undertakings whose longer-run competitiveness is unlikely to improve, thereby weakening the
competitive process. Where the objective is primarily to preserve activity or liquidity and where repayment capacity
exists, reimbursable instruments may achieve similar outcomes with better fiscal efficiency. Second, although grants
are often administratively convenient, an overreliance on them may come at the expense of “discipline” from both the
managing authorities and the beneficiaries. In contrast to certain financial-instrument architectures that embed sectoral
expertise through financial intermediaries, grants typically provide fewer opportunities for informed screening and
structured monitoring, and they forego both the leveraging effect (crowding in additional private finance) and the
revolving effect (re-use of repaid funds). Third, the central challenge for crisis aid is to translate short-term relief into
long-term viability. Our results suggest that this hinge depends more on firm fundamentals and on the strategic
deployment of the support than on whether the aid is delivered as a grant or as a repayable instrument. This observation
is consistent with the broader literature emphasising that beneficiary selection and underlying firm characteristics can

be at least as important as instrument design in shaping outcomes.

3! European Commission, ‘2025 State Aid Scoreboard’ (n 3) 20.
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A caveat is to be noted. The SDiD framework requires the construction of a control group of firms that remain
observable over the relevant period. Accordingly, if bankruptcies have affected certain categories of beneficiaries
more than others, sample attrition may limit our ability to fully capture how instrument choice influences outcomes
across the entire distribution, especially with respect to firm survival. Future research should therefore examine (i)
market-structure consequences, including effects on market concentration (in line with the concern that sustained aid
may be associated with higher concentration), and (ii) heterogeneous treatment effects, such as the impact on smaller

firms, more leveraged firms, or those with limited access to external finance.

Overall, our findings support a differentiated, objective-driven approach to instrument choice and supports the
Commissions push towards a more diversified number of aid instruments, better targeted to the specific needs. Grants
should remain available where their unique features such as speed, certainty, and non-repayability are necessary to
achieve the policy goal. Yet, where comparable beneficiaries can be supported through (repayable) instruments with
similar GGEs, granting authorities should carefully weigh whether a grant is, in practice, the best-fitting instrument
given its often higher fiscal cost, the absence of revolving and leveraging effects, and its potentially stronger distortive

profile.

52 Caroline Buts and Marc Jegers, ‘A Note on State Aid and Concentration: The Case of Belgium’ (2012) 8 European
competition journal 153; Caroline Buts and Marc Jegers, ‘The Effect of “State Aid” on Market Shares: An Empirical
Investigation in an EU Member State’ (2013) 13 Journal of industry, competition and trade 89.
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Appendix

Appendix 1: overview of variables

Category

Variable names

Territorial context

country

Aid measure identification

aid_measure _title; sa_number; ref no

Economic activity

nace 4

Aid characteristics

aid_instrument; grant; guarantee; loan; equity; tax; repayable advances;
other; de_minimis

Aid financial information

nominal amount expressed as_full; aid element expressed as full am;
aid_element euro; currency; date of granting; year of granting

Beneficiary identification

national id; national id 1

Linking and matching to Orbis

matched bvd id; matched company name; bvd id number;
company name latin_alphabet; vat tax number; ticker symbol

Financial information of the
beneficiary

operating_revenue_turnover 2010-2025; p 1 before tax lcu 2010-2025;
cash_flow net income before 2010-2025; total assets lcu 2010-2025;
total current liabilities 1 2010-2025; current_ratio 2010-2025;

profit margin 2010-2025; roe using_p 1 before tax 2010-2025;
roce_using p | before tax 2010-2025; solvency ratio_asset based 2010-
2025; number_of employees 2010-2025; ebitda Icu 2010-2025;
earnings_before interest ta 2010-2025; net profit Icu 2010-2025;
enterprise_value ebitda 2010-2025; cash_flow_operating revenue 2010-
2025; ebit margin 2010-2025; ebitda_margin_2010-2025;

roa_using_net income 2010-2025; interest coverage 2010-2025;
liquidity ratio 2010-

Source: own compilation based on dataset.
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Appendix 2: description of variables

Variable

Description

country

Country of the beneficiary (Member State where the aid is granted).

aid measure title

Name/title of the State aid measure under which the support is granted.

sa number Official State aid case identifier.
ref no Individual award reference number used in the SAT.
nace 4 Four-digit NACE sector code.

aid instrument

Label describing the aid instrument (e.g., direct grant, guarantee, loan,
etc.).

grant Dummy indicator: 1 if the instrument is a grant; 0 otherwise.
guarantee Dummy indicator: 1 if the instrument is a guarantee; 0 otherwise.

Dummy indicator: 1 if the instrument is a loan (including soft loans);
loan 0 otherwise.

Dummy indicator: 1 if the instrument is equity/quasi-equity; 0
equity otherwise.

Dummy indicator: 1 if the instrument is a fiscal/tax measure; 0
tax otherwise.

repayable advances

Dummy indicator: 1 if the instrument is repayable advances; 0
otherwise.

Dummy indicator: 1 if the instrument is another form not captured

other above; 0 otherwise.
Dummy indicator: 1 if the award is classified as de minimis aid; 0
de minimis otherwise.

nominal amount expressed as full

Nominal amount of the aid, expressed in the reported currency (as
recorded in the aid source).

aid element expressed as full am

Gross Grant Equivalent (GGE) expressed in the reported currency (as
recorded in the aid source).

aid element euro

GGE expressed in euros (converted using the ECB daily conversion
rate).

currency

Currency code used for the nominal amount and the non-euro aid
element fields.

date of granting

Date on which the aid was granted.

year of granting

Year in which the aid was granted.

national id

National identifier for the beneficiary as recorded in SAT.

matched bvd id

Matched firm identifier used to link the beneficiary to firm accounts
data.

matched company name

Company name associated with the match to the Orbis database.

bvd id number

Firm identifier as stored Orbis.

company name latin alphabet

Company name in Latin alphabet.

vat tax number

VAT/tax identification number (where available).

ticker symbol

Stock ticker symbol (where available).

operating_revenue_turnover 2010-
2025

Annual operating revenue/turnover for each year 2010-2025.

p_ 1 before tax Icu 2010-2025

Annual profit/loss before tax for each year 2010-2025.

2025

cash_flow net income before 2010-

Annual cash-flow variable for each year 2010-2025 (as defined in the
underlying accounts source).
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total assets lcu 2010-2025

Annual total assets for each year 2010-2025.

total current liabilities 1 2010-2025

Annual total current liabilities for each year 2010-2025.

current ratio 2010-2025

Annual current ratio for each year 2010-2025, computed as: (Current
Assets/Current Liabilities).

profit margin 2010-2025

Annual profit margin for each year 2010-2025, computed as: (P/L
Before Tax/Operating Revenue)*100.

roe using p | before tax 2010-
2025

Annual return on equity (ROE) for each year 2010-2025, computed as:
(P/L Before Tax/Shareholders’ Funds)*100.

roce_using p | before tax 2010-
2025

Annual return on capital employed (ROCE) for each year 2010-2025,
computed as: ((P/L Before Tax-Interest Expense)/(Shareholders’
Funds+Non-Current Liabilities))*100.

solvency ratio asset based 2010-
2025

Annual asset-based solvency ratio for each year 2010-2025, computed
as: (Shareholders’ Funds/Total Assets)*100.

number of employees 2010-2025

Annual number of employees for each year 2010-2025.

ebitda Icu 2010-2025

Annual EBITDA for each year 2010-2025.

earnings_before interest ta 2010-
2025

Annual EBIT for each year 2010-2025.

net profit lcu 2010-2025

Annual net profit for each year 2010-2025.

enterprise_value ebitda 2010-2025

Annual EV/EBITDA for each year 2010-2025, computed as:
(Enterprise Value/EBITDA).

cash_flow operating_revenue 2010-
2025

Annual cash flow to operating revenue for each year 2010-2025,
computed as: (Cash Flow/Operating Revenue)*100.

ebit_margin 2010-2025

Annual EBIT margin for each year 2010-2025, computed as:
(EBIT/Operating Revenue)*100.

ebitda_margin 2010-2025

Annual EBITDA margin for each year 2010-2025, computed as:
(EBITDA/Operating Revenue)*100.

roa_using net income 2010-2025

Annual return on assets (ROA) for each year 2010-2025, computed as:
(Net Profit/Total Assets)*100.

interest coverage 2010-2025

Annual interest coverage ratio for each year 2010-2025, computed as:
(Operating P/L/Interest Expense).

liquidity ratio 2010-2025

Annual liquidity (quick) ratio for each year 2010-2025, computed as:
((Current Assets-Inventory)/Current Liabilities).

Source: own compilation based on dataset.
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Appendix 3: Full SDiD results

Treatment Outcome Treatment ATT p
window year

[A-5; A+3] cash_flow net income before 2020 147 000 000.00 0.00%
[A-5; A+3] cash_flow net income before 2021 -104 000 000.00 0.54%
[A-5; A+3] cash_flow net income before 11598 619.33

[A-5; A+3] cash_flow operating revenue 2020 -1.29 0.17%
[A-5; A+3] cash_flow operating revenue 2021 0.06 84.69%
[A-5; A+3] cash_flow operating_revenue -0.56

[A-5; A+3] current_ratio 2020 -0.17 30.60%
[A-5; A+3] current_ratio 2021 -0.01 93.22%
[A-5; A+3] current_ratio -0.09

[A-5; A+3] ebit margin 2020 -1.32 0.01%
[A-5; A+3] ebit margin 2021 -0.24 51.47%
[A-5; A+3] ebit margin -0.74

[A-5; A+3] ebitda margin 2020 -1.18 0.10%
[A-5; A+3] ebitda margin 2021 -0.31 31.99%
[A-5; A+3] ebitda margin -0.70

[A-5; A+3] interest_coverage 2020 1.21 62.80%
[A-5; A+3] interest_coverage 2021 5.63 1.05%
[A-5; A+3] interest_coverage 3.47

[A-5; A+3] liquidity _ratio 2020 -0.11 36.29%
[A-5; A+3] liquidity _ratio 2021 0.07 58.20%
[A-5; A+3] liquidity ratio -0.01

[A-5; A+3] number_of employees 2020 -9.44 70.52%
[A-5; A+3] number_of employees 2021 -55.61 2.00%
[A-5; A+3] number_of employees -31.97

[A-5; A+3] operating_revenue_turnover 2020 498 000 000.00 0.05%
[A-5; A+3] operating_revenue_turnover 2021 129 000 000.00 53.12%
[A-5; A+3] operating_revenue_turnover 298 869 473.68

[A-5; A+3] p_1 before tax 2020 22 000 000.00 27.61%
[A-5; A+3] p_1 before tax 2021 -106 000 000.00 0.02%
[A-5; A+3] p_l before tax -47 109 607.58

[A-5; A+3] profit margin 2020 -1.40 0.00%
[A-5; A+3] profit margin 2021 -0.24 48.43%
[A-5; A+3] profit margin -0.78
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[A-5; A+3] roa using_net income 2020 -1.79 0.00%
[A-5; A+3] roa using_net income 2021 -0.25 36.60%
[A-5; A+3] roa using_net income -0.97

[A-5; A+3] roce _using p | before tax 2020 -3.85 0.18%
[A-5; A+3] roce _using p | before tax 2021 1.30 16.14%
[A-5; A+3] roce _using p | before tax -1.20

[A-5; A+3] roe_using_p | before tax 2020 -6.17 0.35%
[A-5; A+3] roe using p | before tax 2021 0.80 70.26%
[A-5; A+3] roe_using p | before tax -2.43

[A-5; A+3] solvency ratio asset based 2020 1.39 5.80%
[A-5; A+3] solvency ratio asset based 2021 -0.16 80.10%
[A-5; A+3] solvency ratio asset based 0.56

[A-5; A+3] total assets 2020 869 000 000.00 0.00%
[A-5; A+3] total assets 2021 -162 000 000.00 9.25%
[A-5; A+3] total assets 315425 176.62

[A-5; A+2] cash_flow net income before 2020 158 000 000.00 0.03%
[A-5; A+2] cash_flow net income before 2021 -91 600 000.00 0.02%
[A-5; A+2] cash_flow net income before 2022 -18 100 000.00 73.70%
[A-5; A+2] cash_flow net income before 4 493 587.90

[A-5; A+2] cash_flow operating revenue 2020 -1.19 0.24%
[A-5; A+2] cash_flow operating revenue 2021 0.15 63.44%
[A-5; A+2] cash_flow operating revenue 2022 2.77 0.00%
[A-5; A+2] cash_flow operating_revenue 0.07

[A-5; A+2] current_ratio 2020 -0.19 14.16%
[A-5; A+2] current_ratio 2021 0.05 70.63%
[A-5; A+2] current_ratio 2022 -0.06 77.18%
[A-5; A+2] current_ratio -0.05

[A-5; A+2] ebit margin 2020 -1.07 0.55%
[A-5; A+2] ebit margin 2021 -0.22 59.90%
[A-5; A+2] ebit margin 2022 1.82 0.04%
[A-5; A+2] ebit margin -0.29

[A-5; A+2] ebitda_margin 2020 -0.86 3.47%
[A-5; A+2] ebitda margin 2021 -0.43 17.36%
[A-5; A+2] ebitda margin 2022 1.62 0.45%
[A-5; A+2] ebitda margin -0.33

[A-5; A+2] interest_coverage 2020 1.60 52.83%
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[A-5; A+2] interest_coverage 2021 4.89 2.60%
[A-5; A+2] interest_coverage 2022 14.31 0.01%
[A-5; A+2] interest_coverage 5.06

[A-5; A+2] liquidity ratio 2020 -0.12 37.28%
[A-5; A+2] liquidity ratio 2021 0.03 85.47%
[A-5; A+2] liquidity ratio 2022 -0.07 68.36%
[A-5; A+2] liquidity ratio -0.04

[A-5; A+2] number_of employees 2020 -7.66 75.19%
[A-5; A+2] number_of employees 2021 -26.46 7.19%
[A-5; A+2] number_of employees 2022 -60.49 14.34%
[A-5; A+2] number_of employees -22.21

[A-5; A+2] operating_revenue_turnover 2020 66 100 000.00 57.86%
[A-5; A+2] operating_revenue_turnover 2021 -25 100 000.00 87.91%
[A-5; A+2] operating_revenue_turnover 2022 -100 000 000.00 61.53%
[A-5; A+2] operating_revenue_turnover -1 023 164.15

[A-5; A+2] p_1 before tax 2020 58300 000.00 2.44%
[A-5; A+2] p_1 before tax 2021 -95 300 000.00 0.01%
[A-5; A+2] p_1 before tax 2022 -13300 000.00 79.06%
[A-5; A+2] p_1 before tax -29 478 784.76

[A-5; A+2] profit margin 2020 -1.59 0.01%
[A-5; A+2] profit margin 2021 -0.23 48.46%
[A-5; A+2] profit margin 2022 2.11 0.03%
[A-5; A+2] profit margin -0.47

[A-5; A+2] roa using_net income 2020 -1.82 0.00%
[A-5; A+2] roa using_net income 2021 -0.28 37.39%
[A-5; A+2] roa using_net income 2022 3.11 0.00%
[A-5; A+2] roa using_net income -0.42

[A-5; A+2] roce _using p | before tax 2020 -4.37 0.24%
[A-5; A+2] roce _using p | before tax 2021 1.88 3.39%
[A-5; A+2] roce _using p | before tax 2022 6.35 0.21%
[A-5; A+2] roce _using p | before tax 0.20

[A-5; A+2] roe_using p | before tax 2020 -9.67 0.00%
[A-5; A+2] roe using_p | before tax 2021 2.14 32.46%
[A-5; A+2] roe using p | before tax 2022 3.08 39.68%
[A-5; A+2] roe using_p | before tax -2.15

[A-5; A+2] solvency ratio asset based 2020 1.94 0.18%
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[A-5; A+2] solvency ratio asset based 2021 0.59 37.51%
[A-5; A+2] solvency ratio_asset based 2022 -0.79 34.48%
[A-5; A+2] solvency ratio asset based 0.92

[A-5; A+2] total assets 2020 895 000 000.00 0.00%
[A-5; A+2] total assets 2021 -101 000 000.00 0.39%
[A-5; A+2] total_assets 2022 101 000 000.00 34.07%
[A-5; A+2] total assets 284 375 486.38

[A-5; A+1] cash_flow net income before 2020 334 000 000.00 0.00%
[A-5; A+1] cash_flow net income before 2021 -3773 963.00 91.83%
[A-5; A+1] cash_flow net income before 2022 -9219 795.00 84.71%
[A-5; A+1] cash_flow net income before 2023 -6 964 612.00 96.27%
[A-5; A+1] cash_flow net income before 96 589 472.26

[A-5; A+1] cash_flow operating revenue 2020 -0.64 27.11%
[A-5; A+1] cash_flow operating revenue 2021 0.42 33.74%
[A-5; A+1] cash_flow operating revenue 2022 1.78 0.35%
[A-5; A+1] cash_flow operating_revenue 2023 -0.73 50.94%
[A-5; A+1] cash_flow operating_revenue 0.30

[A-5; A+1] current_ratio 2020 -0.16 17.90%
[A-5; A+1] current_ratio 2021 0.11 43.61%
[A-5; A+1] current_ratio 2022 -0.03 88.16%
[A-5; A+1] current_ratio 2023 0.05 90.11%
[A-5; A+1] current_ratio -0.00

[A-5; A+1] ebit margin 2020 -0.83 9.79%
[A-5; A+1] ebit margin 2021 -0.23 57.34%
[A-5; A+1] ebit margin 2022 1.35 0.80%
[A-5; A+1] ebit margin 2023 -1.17 30.46%
[A-5; A+1] ebit margin -0.22

[A-5; A+1] ebitda margin 2020 -0.71 11.96%
[A-5; A+1] ebitda margin 2021 -0.32 36.38%
[A-5; A+1] ebitda margin 2022 0.74 19.00%
[A-5; A+1] ebitda margin 2023 -2.12 3.73%
[A-5; A+1] ebitda margin -0.34

[A-5; A+1] interest_coverage 2020 2.77 45.71%
[A-5; A+1] interest_coverage 2021 13.91 0.00%
[A-5; A+1] interest_coverage 2022 18.38 0.00%
[A-5; A+1] interest_coverage 2023 -21.20 0.33%
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[A-5; A+1] interest_coverage 9.95

[A-5; A+1] liquidity ratio 2020 -0.09 58.03%
[A-5; A+1] liquidity ratio 2021 0.15 27.12%
[A-5; A+1] liquidity ratio 2022 -0.06 78.50%
[A-5; A+1] liquidity ratio 2023 0.02 92.70%
[A-5; A+1] liquidity ratio 0.03

[A-5; A+1] number_of employees 2020 -3.31 92.02%
[A-5; A+1] number_of employees 2021 -27.97 5.88%
[A-5; A+1] number_of employees 2022 -19.85 32.15%
[A-5; A+1] number_of employees 2023

[A-5; A+1] number_of employees -17.41

[A-5; A+1] operating_revenue_turnover 2020 -373 000 000.00 0.00%
[A-5; A+1] operating_revenue_turnover 2021 -55900 000.00 78.81%
[A-5; A+1] operating_revenue_turnover 2022 -82 400 000.00 60.88%
[A-5; A+1] operating_revenue_turnover 2023 99 500 000.00 85.08%
[A-5; A+1] operating_revenue_turnover -162 058 478.68

[A-5; A+1] p_l before tax 2020 202 000 000.00 0.00%
[A-5; A+1] p_l before tax 2021 -26 900 000.00 36.83%
[A-5; A+1] p_l before tax 2022 -4 664 169.00 90.38%
[A-5; A+1] p_l before tax 2023 267 000 000.00 4.96%
[A-5; A+1] p_1 before tax 60 760 091.54

[A-5; A+1] profit margin 2020 -1.26 3.16%
[A-5; A+1] profit margin 2021 -0.48 22.71%
[A-5; A+1] profit margin 2022 1.79 0.25%
[A-5; A+1] profit margin 2023 0.27 84.98%
[A-5; A+1] profit margin -0.39

[A-5; A+1] roa using_net income 2020 -1.83 0.00%
[A-5; A+1] roa using_net income 2021 0.13 66.52%
[A-5; A+1] roa using_net income 2022 2.07 0.00%
[A-5; A+1] roa using_net income 2023 -0.24 84.48%
[A-5; A+1] roa using_net income -0.23

[A-5; A+1] roce _using p | before tax 2020 -2.99 8.36%
[A-5; A+1] roce _using p | before tax 2021 -0.85 60.47%
[A-5; A+1] roce _using p | before tax 2022 5.46 0.04%
[A-5; A+1] roce _using p | before tax 2023 -13.52 0.02%
[A-5; A+1] roce _using p | before tax -0.93
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[A-5; A+1] roe_using_p | before tax 2020 -6.25 2.48%
[A-5; A+1] roe_using p | before tax 2021 1.17 56.37%
[A-5; A+1] roe_using p | before tax 2022 10.08 0.66%
[A-5; A+1] roe_using_p | before tax 2023 -9.56 28.24%
[A-5; A+1] roe_using p | before tax -0.36

[A-5; A+1] solvency ratio asset based 2020 2.92 0.00%
[A-5; A+1] solvency ratio asset based 2021 0.66 19.29%
[A-5; A+1] solvency ratio asset based 2022 0.34 72.23%
[A-5; A+1] solvency ratio_asset based 2023 0.63 72.44%
[A-5; A+1] solvency ratio asset based 1.37

[A-5; A+1] total assets 2020 615 000 000.00 0.00%
[A-5; A+1] total assets 2021 -45 700 000.00 13.02%
[A-5; A+1] total assets 2022 68 300 000.00 4.58%
[A-5; A+1] total assets 2023 60 600 000.00 60.76%
[A-5; A+1] total assets 195412 489.12

[A-3; A+3] cash_flow net income before 2020 381 000 000.00 0.00%
[A-3; A+3] cash _flow net income before 2021 -118 000 000.00 0.06%
[A-3; A+3] cash_flow net income before 109 573 543.02

[A-3; A+3] cash_flow operating revenue 2020 -1.24 0.09%
[A-3; A+3] cash_flow operating revenue 2021 0.33 28.01%
[A-3; A+3] cash_flow operating_revenue -0.40

[A-3; A+3] current_ratio 2020 -0.12 41.58%
[A-3; A+3] current_ratio 2021 -0.03 79.68%
[A-3; A+3] current_ratio -0.07

[A-3; A+3] ebit margin 2020 -1.29 0.00%
[A-3; A+3] ebit margin 2021 -0.17 61.55%
[A-3; A+3] ebit margin -0.71

[A-3; A+3] ebitda margin 2020 -1.23 0.00%
[A-3; A+3] ebitda margin 2021 -0.31 30.76%
[A-3; A+3] ebitda margin -0.75

[A-3; A+3] interest_coverage 2020 3.63 13.42%
[A-3; A+3] interest_coverage 2021 10.44 0.02%
[A-3; A+3] interest_coverage 6.96

[A-3; A+3] liquidity_ratio 2020 -0.09 56.93%
[A-3; A+3] liquidity_ratio 2021 0.08 49.20%
[A-3; A+3] liquidity ratio -0.00
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[A-3; A+3] number_of employees 2020 13.69 32.90%
[A-3; A+3] number_of employees 2021 -43.55 1.31%
[A-3; A+3] number_of employees -12.29

[A-3; A+3] operating_revenue_turnover 2020 1300 000 000.00 0.00%
[A-3; A+3] operating_revenue_turnover 2021 117 000 000.00 68.14%
[A-3; A+3] operating_revenue_turnover 683 322 023.44

[A-3; A+3] p_1 before tax 2020 105 000 000.00 0.00%
[A-3; A+3] p_1 before tax 2021 -91 200 000.00 0.03%
[A-3; A+3] p_l before tax 2477 935.94

[A-3; A+3] profit margin 2020 -1.33 0.10%
[A-3; A+3] profit margin 2021 0.05 90.38%
[A-3; A+3] profit margin -0.62

[A-3; A+3] roa using_net income 2020 -1.58 0.00%
[A-3; A+3] roa using_net income 2021 0.08 81.23%
[A-3; A+3] roa using_net income -0.72

[A-3; A+3] roce _using p | before tax 2020 -2.42 2.91%
[A-3; A+3] roce _using p | before tax 2021 1.56 19.58%
[A-3; A+3] roce _using p | before tax -0.47

[A-3; A+3] roe_using p | before tax 2020 -6.83 0.00%
[A-3; A+3] roe using p | before tax 2021 -0.03 98.67%
[A-3; A+3] roe using p | before tax -3.35

[A-3; A+3] solvency ratio asset based 2020 1.46 0.78%
[A-3; A+3] solvency ratio asset based 2021 0.67 19.57%
[A-3; A+3] solvency ratio asset based 1.05

[A-3; A+3] total assets 2020 939 000 000.00 0.00%
[A-3; A+3] total assets 2021 -127 000 000.00 8.23%
[A-3; A+3] total assets 378 877 644.37

[A-2; A+2] cash_flow net income before 2020 390 000 000.00 0.00%
[A-2; A+2] cash_flow net income before 2021 -105 000 000.00 0.70%
[A-2; A+2] cash_flow net income before 2022 -2 810 539.00 95.33%
[A-2; A+2] cash_flow net income before 74 372 074.62

[A-2; A+2] cash_flow operating revenue 2020 -1.18 1.23%
[A-2; A+2] cash_flow operating revenue 2021 1.40 0.10%
[A-2; A+2] cash_flow operating revenue 2022 5.96 0.00%
[A-2; A+2] cash_flow operating_revenue 1.20

[A-2; A+2] current_ratio 2020 -0.40 1.44%
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[A-2; A+2] current_ratio 2021 0.06 61.52%
[A-2; A+2] current_ratio 2022 0.01 95.50%
[A-2; A+2] current_ratio -0.12

[A-2; A+2] ebit margin 2020 -1.16 0.08%
[A-2; A+2] ebit margin 2021 0.09 75.73%
[A-2; A+2] ebit margin 2022 541 0.00%
[A-2; A+2] ebit margin 0.24

[A-2; A+2] ebitda_margin 2020 -0.83 2.38%
[A-2; A+2] ebitda margin 2021 0.08 82.54%
[A-2; A+2] ebitda_margin 2022 4.73 0.00%
[A-2; A+2] ebitda margin 0.30

[A-2; A+2] interest_coverage 2020 0.78 77.39%
[A-2; A+2] interest_coverage 2021 9.61 0.04%
[A-2; A+2] interest_coverage 2022 13.32 0.13%
[A-2; A+2] interest_coverage 6.67

[A-2; A+2] liquidity ratio 2020 -0.35 0.45%
[A-2; A+2] liquidity ratio 2021 0.04 77.41%
[A-2; A+2] liquidity ratio 2022 -0.03 87.77%
[A-2; A+2] liquidity ratio -0.11

[A-2; A+2] number_of employees 2020 -10.86 47.42%
[A-2; A+2] number_of employees 2021 6.72 49.91%
[A-2; A+2] number_of employees 2022 -14.63 61.59%
[A-2; A+2] number_of employees -3.07

[A-2; A+2] operating_revenue_turnover 2020 848 000 000.00 0.00%
[A-2; A+2] operating_revenue_turnover 2021 141 000 000.00 67.92%
[A-2; A+2] operating_revenue_turnover 2022 -101 000 000.00 60.26%
[A-2; A+2] operating_revenue_turnover 376 737 630.50

[A-2; A+2] p_l before tax 2020 129 000 000.00 0.00%
[A-2; A+2] p_l before tax 2021 -53 200 000.00 3.13%
[A-2; A+2] p_l before tax 2022 -1 463 074.00 96.30%
[A-2; A+2] p_l before tax 21328 889.01

[A-2; A+2] profit margin 2020 -1.66 0.01%
[A-2; A+2] profit margin 2021 0.25 50.02%
[A-2; A+2] profit margin 2022 6.10 0.00%
[A-2; A+2] profit margin 0.19

[A-2; A+2] roa using_net income 2020 -1.61 0.00%
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[A-2; A+2] roa using_net income 2021 0.52 14.70%
[A-2; A+2] roa using_net income 2022 4.80 0.00%
[A-2; A+2] roa using_net income 0.25

[A-2; A+2] roce _using p | before tax 2020 -4.57 0.02%
[A-2; A+2] roce _using p | before tax 2021 2.69 2.85%
[A-2; A+2] roce _using p | before tax 2022 7.99 0.28%
[A-2; A+2] roce _using p | before tax 0.57

[A-2; A+2] roe using p | before tax 2020 -12.33 0.00%
[A-2; A+2] roe_using p | before tax 2021 0.61 77.33%
[A-2; A+2] roe_using p | before tax 2022 11.90 0.12%
[A-2; A+2] roe_using p | before tax -3.18

[A-2; A+2] solvency ratio_asset based 2020 2.26 0.01%
[A-2; A+2] solvency ratio asset based 2021 0.73 11.44%
[A-2; A+2] solvency ratio asset based 2022 -0.85 41.22%
[A-2; A+2] solvency ratio asset based 1.12

[A-2; A+2] total_assets 2020 1 110 000 000.00 0.00%
[A-2; A+2] total_assets 2021 354 000 000.00 0.00%
[A-2; A+2] total_assets 2022 61 300 000.00 59.40%
[A-2; A+2] total assets 597 597 941.18

[A-1; A+1] cash_flow net income before 2020 605 000 000.00 0.00%
[A-1; A+1] cash_flow net income before 2021 29 400 000.00 9.67%
[A-1; A+1] cash_flow net income before 2022 6579 103.00 85.26%
[A-1; A+1] cash_flow net income before 2023 22 300 000.00 83.02%
[A-1; A+1] cash_flow net income before 192 118 155.25

[A-1; A+1] cash_flow operating revenue 2020 -0.22 68.94%
[A-1; A+1] cash_flow operating revenue 2021 5.73 0.00%
[A-1; A+1] cash_flow operating revenue 2022 4.74 0.00%
[A-1; A+1] cash_flow operating_revenue 2023 1.77 20.03%
[A-1; A+1] cash_flow operating_revenue 3.62

[A-1; A+1] current_ratio 2020 -0.41 0.63%
[A-1; A+1] current_ratio 2021 0.12 45.75%
[A-1; A+1] current_ratio 2022 0.15 58.52%
[A-1; A+1] current_ratio 2023 0.16 78.85%
[A-1; A+1] current_ratio -0.06

[A-1; A+1] ebit margin 2020 -0.85 4.22%
[A-1; A+1] ebit margin 2021 5.39 0.00%
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[A-1; A+1] ebit margin 2022 4.63 0.00%
[A-1; A+1] ebit margin 2023 0.54 66.59%
[A-1; A+1] ebit margin 2.93

[A-1; A+1] ebitda margin 2020 -0.31 50.22%
[A-1; A+1] ebitda_margin 2021 4.68 0.00%
[A-1; A+1] ebitda_margin 2022 3.24 0.00%
[A-1; A+1] ebitda margin 2023 1.01 54.07%
[A-1; A+1] ebitda margin 2.64

[A-1; A+1] interest_coverage 2020 -5.33 10.55%
[A-1; A+1] interest_coverage 2021 15.02 0.00%
[A-1; A+1] interest_coverage 2022 13.44 0.20%
[A-1; A+1] interest_coverage 2023 -21.89 0.82%
[A-1; A+1] interest_coverage 6.50

[A-1; A+1] liquidity ratio 2020 -0.33 8.34%
[A-1; A+1] liquidity ratio 2021 0.17 28.99%
[A-1; A+1] liquidity ratio 2022 0.13 53.58%
[A-1; A+1] liquidity ratio 2023 0.04 94.99%
[A-1; A+1] liquidity ratio -0.01

[A-1; A+1] number_of employees 2020 -12.57 32.84%
[A-1; A+1] number_of employees 2021 8.72 28.36%
[A-1; A+1] number_of employees 2022 12.98 25.69%
[A-1; A+1] number_of employees 2023 53.88 9.24%
[A-1; A+1] number_of employees 2.02

[A-1; A+1] operating_revenue_turnover 2020 1290 000 000.00 0.00%
[A-1; A+1] operating_revenue_turnover 2021 694 000 000.00 0.00%
[A-1; A+1] operating_revenue_turnover 2022 -36 100 000.00 78.45%
[A-1; A+1] operating_revenue_turnover 2023 -1 149 712.00 99.79%
[A-1; A+1] operating_revenue_turnover 770 516 986.34

[A-1; A+1] p_l before tax 2020 309 000 000.00 0.00%
[A-1; A+1] p_l before tax 2021 12 100 000.00 53.91%
[A-1; A+1] p_l before tax 2022 10 300 000.00 67.42%
[A-1; A+1] p_l before tax 2023 12 300 000.00 93.76%
[A-1; A+1] p_l before tax 115341 743.12

[A-1; A+1] profit margin 2020 -1.35 2.16%
[A-1; A+1] profit margin 2021 5.29 0.00%
[A-1; A+1] profit margin 2022 5.76 0.00%
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[A-1; A+1] profit margin 2023 1.65 31.24%
[A-1; A+1] profit margin 2.90

[A-1; A+1] roa using_net income 2020 -1.64 0.02%
[A-1; A+1] roa using_net income 2021 4.74 0.00%
[A-1; A+1] roa using_net income 2022 2.62 0.00%
[A-1; A+1] roa using_net income 2023 1.07 46.32%
[A-1; A+1] roa using_net income 2.11

[A-1; A+1] roce _using p | before tax 2020 -3.43 4.18%
[A-1; A+1] roce _using p | before tax 2021 9.30 0.00%
[A-1; A+1] roce _using p | before tax 2022 8.86 0.06%
[A-1; A+1] roce _using p | before tax 2023 -2.95 66.81%
[A-1; A+1] roce _using p | before tax 4.48

[A-1; A+1] roe_using p | before tax 2020 -12.06 0.14%
[A-1; A+1] roe using p | before tax 2021 14.66 0.00%
[A-1; A+1] roe_using p | before tax 2022 16.57 0.01%
[A-1; A+1] roe_using p | before tax 2023 -5.55 44.36%
[A-1; A+1] roe_using p | before tax 4.75

[A-1; A+1] solvency ratio asset based 2020 3.36 0.00%
[A-1; A+1] solvency ratio asset based 2021 0.64 20.12%
[A-1; A+1] solvency ratio asset based 2022 1.35 5.76%
[A-1; A+1] solvency ratio asset based 2023 -1.47 42.71%
[A-1; A+1] solvency ratio asset based 1.64

[A-1; A+1] total_assets 2020 2 080 000 000.00 0.00%
[A-1; A+1] total_assets 2021 387 000 000.00 0.00%
[A-1; A+1] total_assets 2022 47 500 000.00 33.14%
[A-1; A+1] total_assets 2023 -63 800 000.00 73.02%
[A-1; A+1] total assets 907 567 653.51

Source: own compilation based on the analysis.
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Funding statement

No funding was received.

Disclosure of interest

There are no conflicts of interest to report.
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