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Abstract

Improving energy efficiency quickly is key to mitigating climate change
and a large part of such improvements has to be implemented in firms. But
since most energy efficiency improvements require upfront investments, good
access to external finance is important. Theory suggests that information
asymmetries may prevent lenders from including energy efficiency into their
lending assessment, even though higher energy efficiency makes a firm more
cost-competitive and its collateral worth more, especially if stringent climate
change mitigation plans are implemented. Empirically, little is known about
the impact of energy efficiency on access to external finance. Here we exam-
ine for the first time empirically the effect of a firm’s higher energy efficiency
on their ability to obtain loans in European Union countries. We exploit a
unique firm-level dataset that links a survey from the European Investment
Bank on energy efficiency of firms’ building stock and on access to external
finance with the ORBIS firm database for European firms. We find that
energy efficiency has no effect on the ability of a firm to obtain external fi-
nancing compared to other indicators on the financial or operational health
of the firm. The results reveal an unexploited potential for energy efficiency
policy to signal when firms are energy efficient.
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1. Introduction

Greater energy efficiency is a key projected contribution to mitigating
climate change. In particular, it is seen as essential for performing the near-
term reversal in the trend of greenhouse gas emissions and their rapid decline.
The International Energy Agency (henceforth IEA) projects that more than
40% of global mitigation efforts until 2040 could be met by higher energy
efficiency that reduces the need for fossil fuelled energy supply [28]. The
most recent IPCC report shows that in order to limit average temperature
increases to 1.5 degrees increase in the temperature above pre-industrial av-
erage, there will need to be an absolute decoupling of economic growth from
both primary and final energy demand between 2020 and 2030 that would
require large additional investments into energy efficiency [52].

Complementary to these scenarios, national governments and interna-
tional organisations have set ambitious targets for energy intensity reduc-
tions1. For instance, the UK’s clean growth strategy aims to reduce indus-
trial energy intensity by 20% in the period 2018-2030 relative to baseline [5],
and the United Nations Sustainable Development Goals call for a doubling
in the rate of decline of energy intensity relative to historical averages. More
recently, Europe’s Green Deal put forward by the EU Commission aims for
a carbon-neutral continent by 2050 [15].

While targets are important, a large part of the actual efficiency invest-
ments must ultimately be implemented in firms. In the European Union,
only 26% of final energy is consumed by households, and even excluding
transport (33%), at least part of which must be attributed to firms, 41%
of final energy is directly consumed in industry (25%), services (13%) and
agriculture (3%) [20]. Globally, an even greater 38% of the final energy is
used directly in industry [29]. It is therefore important to understand how
aggregate targets and scenarios can be translated into company action at the
micro-level. Incentives are a key mechanism to do so.

1Although energy intensity, the ratio of aggregate or sectoral energy inputs to value
aggregate output is one measure of energy efficiency (another one is the conversion effi-
ciency from one energy form to another), we will use it as the proxy for efficiency here, in
line with the IEA and other institutions.
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One area that has achieved insufficient attention in the energy efficiency
debate is access to external finance to pay for these investments. As we
review below, only 10 out of 28 European countries have policies in place
that explicitly target improving the access to finance for efficiency invest-
ments, even though it is well known that such access is limited, especially
for small and medium-sized enterprises [46]. Therefore, ensuring good access
to finance should be an important component of energy efficiency policies.
Moreover, access to finance is also an important determinant of firm growth
[4, 37]. As such, easy access to finance for energy efficient firms or those that
want to become more efficient would be a natural way of helping increase the
market share of energy efficient firms. Clearly, the relatively better is access
to finance for firms that implement energy efficiency, the more likely it is
that the economy as a whole improves its energy efficiency. One step that
has been made in that direction is the increasing Environmental, Social and
Governance (henceforth ESG) performance reports and ratings provided by
major agencies to inform financial institutions and other stakeholders. How-
ever, as we review below, ESG is so far insufficient in terms of depth and
coverage to fill the gap.

In theory, more energy efficient firms should be more competitive and
have better collateral, so their access to finance should be better. The ad-
vantage of high energy efficiency for collateral value is especially salient given
the stringent climate change mitigation plans just reviewed. Former Bank of
England governor Mark Carney recently translated this to clear terms: “Com-
panies that don’t adapt – including companies in the financial system – will
go bankrupt without question” [11]. However, market failure theory advances
good reasons why such improved access may not be forthcoming. Informa-
tion asymmetries may prevent lenders from including energy efficiency into
their lending assessment, even if it makes a firm more cost-competitive and
its collateral worth more. This ultimately implies rationing loans for these
less risky borrowers [53]. Appropriate signals could help resolve this problem,
if it exists. Yet, we found no empirical evidence that could corroborate or
challenge the salience of these theoretical propositions for real world markets.

This paper is a first attempt to elucidate the relationship between a firm’s
energy efficiency and its access to credit using quantitative methods for a
large firm sample. Making use of a unique dataset from the European In-
vestment Bank, we examine whether firms that are more energy efficient
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have better access to external finance. To carry out the analysis, this paper
uses a comprehensive dataset that matches ORBIS financial and ownership
data with the European Investment Bank’s Investment Survey (henceforth
EIBIS). The data covers three years (2016, 2017 and 2018), the only ones
during which this survey has been conducted. Each year includes some 12,500
firms from all EU countries, of all sizes, and from the sectors of manufac-
turing, construction, infrastructure and services. The dataset contains two
types of barriers to access to finance, which we use to examine the borrowing
conditions for energy efficient firms, and a firm’s share of building stock that
satisfies high or the highest energy efficiency standards, which we use as an
indicator of a firm’s energy efficiency. We also use a rich set of financial,
operational and ownership variables, as well as information on the firms’
characteristics (i.e. size, sector, age) as controls.

To the best of our knowledge, this paper is the first to examine system-
atically whether lenders consider the energy efficiency of companies in their
lending criteria. The findings are particularly important due to the salience
of the question for current climate change mitigation, and we spell out policy
implications. We rely on a unique proxy to measure energy efficiency that is
available for all EU countries. Although this measure has limitations, it is
good enough and complemented by a rich dataset that allows for robustness
checks for a credible first analysis of this problem.

The next section briefly reviews energy efficiency policy in the EU and
the literature on energy efficiency and access to finance. We then present our
method of analysis and data, the latter with some detail about the summary
statistics of the matched EIBIS-ORBIS database. The penultimate part
presents our results. In our conclusion, we highlight policy implications.

2. Literature Review

2.1. EU efforts directed at energy efficiency

The EU has set ambitious targets for energy efficiency. In 2012, Directive
2012/27/EU mandated 20% energy savings relative to a baseline without
additional efficiency measures in 2020, and 32.5% savings in 2030. However,
in 2019, just a year away from the first benchmark, most countries were far
removed from reaching their energy efficiency targets for 2020, as Figure 1
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below shows2. In all areas, whether residential, industrial or tertiary, EU
countries are lagging behind their 2020 energy efficiency targets in 20193 .
The only countries where at least one quarter of the targets have been met
are Denmark, Spain and Germany. By contrast, most other countries reach
a lower score, with Belgium and Sweden showing no improvement over the
baseline of their energy efficiency potential. This lack of progress demon-
strates the need for further measures.

2The figure can be reproduced from the output-based scoring energy efficiency policy
scoreboard available on the ODYSSEE-MURE online website.

3The energy efficiency target is either the flat 20% increase in energy efficiency, or the
Energy Efficiency Directive target provided by each Member State individually.
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Figure 1: Output-based scoring relative to the 2020 energy efficiency targets for
all EU countries for 2013-2019, including Norway, Serbia and Switzerland, for all
sectors, based on the Policy Scoreboard using MURE data

Amongst existing policies supporting efficiency, the problem of financing
has received limited attention. Ten countries have implemented financial
measures incentivising firms to make energy efficiency investments. Table 1
below is based on data from ODYSSEE-MURE and shows details of these
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measures for EU countries4. Financial measures here mean either grants and
subsidies, or soft loans for energy efficiency, renewables and Combined Heat
and Power (CHP). Each EU country is indicated on the left hand column.
The column on the very right hand-side gives the code of the specific policy
as is used in the ODYSSEE-MURE database. For instance, in 2010 , France
introduced an eco-energy loan aimed at financing equipment eligible for the
white certificate schemes (i.e. documents proving that the targeted level of
energy consumption has been reached following energy efficiency measures)
and their installation costs in the industrial and tertiary sectors at a prefer-
ential rate, without a guarantee, and repayable over 5 years, with one year
deferred. The loan can vary between 10k euros and 100k euros. By the end
of 2016, over 267 of these loans had been granted to very small firms. While
there is thus some support for energy efficiency financing, the fact that fi-
nancial measures targeting energy efficiency in industry concern only about
a third of the EU countries (i.e. 10 out of 28 Member States) reflects that
these measures are far from mainstream.

Interestingly, a new measure possibly relevant for credit access has been
introduced at the level of the European Union [14]. Since 2012, under Article
8 of the Energy Efficiency Directive, energy audits are compulsory for large
EU firms. In 2012, large firms were subject to a compulsory energy audit by
December 2015 and at least every four years thereafter. We return to this
policy in our following discussion of how financing and energy efficiency at
the firm level hang together.

4Information from the table can be found in the Mure II Database query section on
energy efficiency policy on the ODYSSEE-MURE online website.
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Table 1: Financial measures for the industry sector of EU countries based on
ODYSSEE-MURE data
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2.2. Energy efficiency, competitiveness and creditworthiness

The literature presents evidence that more energy efficient firms are also
more competitive, as their energy costs are lower. This is particularly the
case for EU firms in ‘resource intensive’ sectors such as food and drinks,
chemicals, steel, automotive etc. [48] and for French exporting firms [10].
This finding is relevant in a context of rising energy prices, where the real
end use energy price index for industry in Europe has increased by 7.6%
in only two years through the second quarter of 2019 [30]. Indeed, imple-
menting energy efficiency measures can lead to considerable savings. For
instance, a study on Germany estimates a potential to reduce the country’s
energy consumption by 20% by 2020, if firms and households adopt energy
efficiency measures, which would save an annual EUR 53 billion [20]. More
specifically, German firms could save up to 9 billion euros in energy costs in
transportation if they optimised shipping volumes and distances. Another
estimation from the same study shows that simply redesigning the produc-
tion process and products can help German firms reduce their energy costs
by 4%. Energy efficient firms also have better collateral as they are more
protected against ‘asset stranding’. One example is their buildings that are
more likely to comply with increasingly stringent efficiency regulations [45].

In theory, if more energy efficient firms are more cost-competitive, they
should – ceteris paribus – be more creditworthy. Access to cheap credit should
in turn reinforce the cost advantage of energy efficient firms and lead to a vir-
tuous cycle of more energy efficient firms capturing larger market shares and
thereby naturally contributing to the achievement of energy efficiency goals.
However, we know that this circle is not happening automatically. Produc-
tivity studies show that even less productive firms, under certain market
conditions, can survive for long times [49, 12]. In addition, firms adopt en-
ergy efficiency measures only sluggishly, mainly because of market failures
[1, 25, 31].

One question is therefore whether access to finance plays a role in hold-
ing back highly energy efficient firms. Absent perfect information about the
project, banks use certain firm characteristics that can be cheaply obtained,
such as information on a firm’s balance sheet [8]. More recently, rating agen-
cies have also started to report about the ESG of firms. The environmental
criteria look at air pollution, waste management and compliance with legis-
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lation, amongst others. There is also a dimension on energy efficiency, but it
is limited to total direct energy use or total renewable energy use [27]. One
fundamental issue with the ESG assessment is that reports and ratings are
neither distributed evenly across firms nor consistent across rating agencies
[36].

Traditionally, energy efficiency is not reported by firms.In this context,
the energy audits mentioned above could be an important piece of infor-
mation. The two hypotheses we wish to investigate are whether (I) more
energy efficient firms have better access to finance than less energy
efficient ones; and whether (II) the compulsory energy audit helps
large energy efficient firms access finance by acting as a signal. Be-
fore describing our analysis, we briefly review existing literature on access to
finance for standard results and any reference to energy efficiency.

2.3. Determinants of access to finance

According to the extensive literature on the determinants of access to ex-
ternal finance, firm characteristics matter. This is particularly true for firm
age and size.Larger and older firms are found to have better access to finance,
compared to smaller and younger firms (see Bougheas et al. (2006) for a study
on UK firms [8]; and Dong and Men (2014) for a study on emerging markets
[18]). Dong and Men (2014) also find that firms in non-manufacturing sectors
tend to be more financially constrained. Other studies find that the owner-
ship type, productivity, and export orientation of the firm [47], its business
relations to banks [55], access to government grants [44], or a firm’s inno-
vative activity [17], play a determining role as to why some firms are more
financially constrained than others.

Perception also seems to be a factor. In a paper on perceived versus ac-
tual financial constraints, Ferrando and Mulier (2013) find that profitability,
working capital and lower leverage ratios can improve actual access to finance
amongst EU firms [22]. In terms of perceived financial constraints, firms feel
more financially constrained when they are more indebted with shorter-term
maturity.

The business literature approaches the topic from a different angle. The
typical answer is the ‘5 Cs’: Character, Capacity, Collateral, Conditions,
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Capital [3, 9, 21]. By character is meant whether the borrower is honest
and reliable. One way to assess whether the borrow can be trusted is to
check her or his credit history. Others would argue that experience, knowl-
edge, financial competency and future plans also lead to a good assessment
[21].

Capacity implies that the firm will be able to pay the loan back. In order
to be able to service the debt, the firm needs to have enough liquidity, or at
least be able to generate it. Here again the credit history becomes essential,
in addition to the track record of repayments. The firm can only pay back
its debt if it is financially healthy. This implies looking at the current ratio
and return on assets and financial leverage, amongst other variables.

Conditions relate to the economic conditions and environment, and
whether these are favourable to this type of loan. Conditions can be national,
industrial, or local. National conditions can simply mean the business envi-
ronment in which the firm operates, while industrial or local can be about
how the firm situates itself in that market, relative to its competitors. We
capture the latter by using competitiveness indicators. Competitiveness in-
dicators include, productivity, investments and whether the firm is operating
at its full capacity.

In terms of national conditions, Dong and Men (2014) and Knack and
Xu (2017) find that the institutional environment matters for firms’ access
to external financing [18, 35]. Whereas measuring the institutional environ-
ment of each EU country is beyond the scope of this paper, we acknowledge
that country-specific issues matter, which is why we always include country-
fixed effects in our regression analysis. Papers on EU firms also found that
regions across Europe [6] and countries within the euro area more specifically
[7], were affected differently by the financial crisis. We seek to capture the
potential effect of being in a particular region of the European Union or in
the euro area in our empirical analysis by comparing results from the three
regions of Europe (i.e. Northern and Western, Southern and CESEE coun-
tries5), and by including a binary variable for the euro area.

5Central, Eastern and Southeastern European
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Capital matters. A firm needs to show that it has invested enough in its
own business, making a financial commitment, thereby also exposing itself
to risk. This can be measured by looking at financial leverage (i.e. debt-to-
equity ratio), as it reflects how much debt is required relative to how much
the firm has invested.

Finally, a valuable collateral is required, as it acts as a security against
the failure of the firm to pay its debt back on time. It usually comes in the
form of assets. While the value of the collateral is fixed, the type of collateral
can be worth more or less. If the collateral comes in the form of commercial
building stock that meets high or higher energy efficiency standards, it is
worth more than the same stock that has low energy efficiency standards,
ceteris paribus. This is because high-energy efficiency standards imply less
energy consumption, and hence less risk in the long term. It is preferable for
banks to request collaterals that are “cleaner” and not at the risk of becoming
“stranded assets” that are likely to lose values in the coming years [13]. This
is especially relevant now with the recent EU Green Deal and the 2050 EU
target of a net zero carbon emissions.

The present paper contributes to the existing literature, as to the best
of our knowledge, no existing study assesses the importance of energy effi-
ciency as a criterion for bank’s lending policy, mainly due to a lack of data on
firm-level energy efficiency. In the present study, we proxy energy efficiency
by looking at the percentage of commercial building stock of the firm that
meets high or the highest energy efficiency standards. We can then include
a series of control variables drawn from the existing literature on selection
criteria by banks when it comes to lending, thanks to our unique matched
EIBIS-ORBIS dataset. Another contribution to our analysis is the inclusion
of both actual access to finance, and a firms’ perceived access to finance,
as we replicate our analysis using one definition after another. The second
definition consists of whether firms perceive that the availability of finance is
an obstacle to investment. After repeating our analysis with this alternative
definition and including a control for indebtedness, we find that our results
do not change significantly. We cover these in detail in our section on data.
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3. Methodology

We construct a logistic model, where our dependent variable is repre-
sented by a binary choice variable, such that it takes the value 1 when the
firm i has access to finance at time t (yit = 1) and 0 when it does not
(yit = 0). The probability that the firm i has access to finance at the time t
is written as pit

yit =

{
0 with probability pit
1 with probability 1- pit

pit is represented through the following function that follows a logistics
cumulative distribution

pit = Pr[yit = 1] = E(yit|xit) = F (x′itβ) (1)

where F (x′itβ) is included between zero and 1, x is a regressor vector and
β a parameter vector with the dimensions Kx1. The last equality holds as
long as the density function describing F is symmetric around zero.

The logit model can be written more generally as

p = Pr[y = 1|x] = ex′β

1 + ex′β
(2)

And the marginal effects of the jth regressor is defined as

δp

δxj
= F (x′β)[1− F (x′β)]βj (3)

Our regressors x′it for firm i at time t are the percentage of commercial
building stock that meets high or highest energy efficiency standards (a proxy
for energy efficiency), and different sets of control variables that measure the
operational and financial health of the firm, and identify a set of firm char-
acteristics.
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We expand on our choice of energy efficiency measure in the data section.
Besides the controls for competitiveness, innovation and capital mentioned in
the previous section, we also control for the country where the firm is head-
quartered, its age, size, sector and ownership type. The inclusion of these
variables is based on findings from the existing literature on banks’ credit
assessment of firms reviewed in the previous section. We also include an
interaction term between energy efficiency and a binary variable capturing
whether the firm is large. This is because lending institutions carry out due
diligence before they lend to firms, in order to assess the ability of the lender
to pay the loan back at some point in the future. Whereas for smaller firms
this due diligence is most likely to be based on a few key financial metrics,
for larger firms many more criteria are included, as the loan is also usually
of a greater amount, and as more information is available on the larger firm
and more time devoted to carry out the due diligence. Finally, large firms
tend to be more exposed to public scrutiny.

We also include an interaction term between having carried out an energy
audit in the previous three years and being more energy efficient. Follow-
ing evidence revealing that energy audits can enhance investments in energy
efficiency improvements [33, 32, 51, 2], having carried out an energy audit
might have made the firm more energy efficient.

From our control variables, we expect that the older and the larger the
firm, the better the access to finance. We also expect that firms with high
labour productivity, more state-of-the-art machinery and that operate at full
capacity will be granted better access to finance. However, based on the ex-
isting literature on innovative firms, we do not expect more innovative firms
to have better access. On the contrary, the uncertainty about the outcomes
of innovation and informational asymmetries makes it harder for banks to
finance innovation [26, 34, 38]. In terms of financial health indicators, the
current ratio and return on assets, positive signs are also expected, except
for financial leverage. With respect to ownership, we expect foreign-owned
firms to have a better access to finance, as operating in foreign countries
reduces frictions in international debt for the mother company [47]. It is
worth noting that in our dataset, most foreign-owned subsidiaries are owned
by either German or Austrian parents, and that firms in these countries tend
to hav better access to finance than those in the countries their subsidiaries
operate in, as will be demonstrated below.
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We have added a squared term for the variable on energy efficiency to
test for non-linearity in our model. The argument behind the inclusion of
this squared term is that the effect on access to finance of having a share
of commercial building stock that meets high or highest energy efficiency
standards, our proxy for energy efficiency, might be much stronger if this
share is very high, rather than moderate. In other words, high levels of en-
ergy efficiency of commercial building stock would be outweighing moderate
levels of energy efficiency. . In other words, high levels of energy efficiency
of commercial building stock would be outweighing low levels of energy ef-
ficiency. We can think of two reasons why this might be the case. On the
one hand, there is growing concern for having more energy efficient build-
ings and this was already the case before the years of the survey, so firms
might have already started targeting energy efficiency for their commercial
building before 2016. On the other hand and in line with the first point,
commercial buildings are facing new construction standards and minimum
energy consumption requirements, meaning that it is also likely that some of
the commercial building stock of firm is already energy efficient. Under this
hypothesis, firms would only be making a real difference in influencing their
access to finance if they proved to be cutting edge in terms of energy effi-
ciency, and not just fulfilling basic energy efficiency requirements or buying
buildings that meet these already. Even though a squared term is included
in our regression analyses, it is usually omitted due to multicollinearity be-
cause of the binary nature of the squared variable (i.e. energy efficiency).
The only exceptions can be found in Tables 2 and 3 of Appendix 2, where
we test our model by replacing the binary variable for energy efficiency with
its continuous alternative. In these cases, the squared term is included.

We complement our main empirical analysis by including a dummy vari-
able on whether the firm is located in a country that is part of the eurozone,
as we expect access to finance to differ between eurozone and non-eurozone
countries, based on the literature above. We also compare our results be-
tween the three main EU regions. We now present the data.

4. Data

One of the contributions of this research is the exclusive use of the
matched EIBIS-ORBIS data. The data we use covers the waves 2016, 2017
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and 2018, which report data for the years 2015, 2016 and 2017, respectively.
Firms come from all 28 EU countries, are of all sizes (i.e. micro, small,
medium and large) and from all economic sectors (i.e. manufacturing, con-
struction, services and infrastructure). Table 2 shows the coverage of firms
across countries. The EIBIS is representative of the EU and all 28 Member
States, and so the larger the economy, the larger the share of firms in the
database that are from that economy.

Table 2: Number of observations and share of firms belonging to each EU countries
with and without pooled value added weights (%)

Tables 3 and 4 show the share of firms belonging to the four broad eco-
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nomic sectors and four size class groupings used in the dataset, respectively.
The survey is designed in such a way that it is representative6.

Table 3: Number of observations and share of firms in each sector with and without
pooled value added weights (%)

Table 4: Number of observations and share of firms in each size bracket with and
without pooled value added weights (%)

The originality of the dataset lies in the fact that it includes enough infor-
mation on firms, so that we can capture their access to finance, the percentage
of their commercial building stock that meets high or the highest energy effi-
ciency standards, their operational and financial health, and information on
their characteristics. This allows us to carry out empirical analysis on the
determinants of firms’ access to finance, and to verify whether banks’ credit
assessment includes an assessment of energy efficiency.

To measure energy efficiency, we use a continuous variable from the EIBIS
database that gives a firm’s self-reported share of their commercial building
stock that satisfies high or the highest energy efficiency standards. To the
best of our knowledge, this information in our database is unique, as very
little data across countries is comparable to it. It is a good proxy for the
firm’s level of energy efficiency, as it is specific and asks a question directly

6More information about EIBIS can be found at
https://www.eib.org/en/about/economic-research/surveys-data/investment-survey.htm.

18



related to high or highest energy efficiency standards. It also has weaknesses.
First, it is based on an estimation by firms. Nonetheless, we believe that it
is the best proxy available, especially in a sample that encompasses as many
countries as ours, and is good enough to carry out a first analysis. As far
as we know, no other indicator at the EU-level looks at the energy efficiency
of building stock. Other studies look at energy consumption measured by
GHG emissions [19] , which is available for all EU countries through the Euro-
pean Trading Scheme [42, 40]. Whereas this indicator could have potentially
been used as an indicator of energy efficiency, the data available does not
match the rich firm-level EIBIS dataset that contains all the complementary
firm information necessary for the realisation of our study. Other indica-
tors of energy efficiency typically include energy consumption, energy costs
or energy efficiency measures from a more qualitative perspective, meaning
that these measures are not necessarily quantifiable, which in our opinion are
worse proxies than our choice to capture the level of energy efficiency of firms.

Second, it only considers the energy efficiency levels of the commercial
building stock. However, since in most European countries this accounts
for upward of 15% of total final consumption [16], it covers more than one
third of total non-transport energy consumption of commercial users (which
is 41% of final energy consumption). Therefore, whether a firm has an energy
efficient building stock greatly matters for its total energy consumption. A
third potential additional drawback is that the importance of this indicator
may vary considerably by sector. For instance, in the service sector a large
share of total energy may be used by buildings, whereas in industry a much
larger share may be used by machinery. In order to tackle this last issue, we
add sector-fixed effects.

In our survey, 37% of firms replied that none of their commercial build-
ing stock met these standards. The maximum share is 100%. The average
percentage of commercial building stock that meets high or highest energy
efficiency standards in our survey is 35%.

In most of our analysis, we do not take the continuous variable on the
percent share of commercial building stock that satisfies high or highest en-
ergy efficiency standards at face value. Rather, we create a binary variable
from it that takes the value 1 if the firm has a percent share of commercial
building stock that satisfies high or highest energy efficiency standards that
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is higher than the national median of the country in which it is located, and
0 if it is lower or equal to the national median. We use this binary version of
the continuous variable in our estimation because the latter varies consider-
ably across EU countries. It makes then more sense to look at how this value
for each firm compares to its national median, rather than to all other EU
firms. For instance, the mean of the percent share of commercial building
stock that satisfies high or highest energy efficiency standards for all Austrian
firms is more than 50%, whereas in Lithuania it stands at 17%. In our re-
sults’ tables, we indicate the binary variable by adding “high or low”, and the
continuous variable by adding “%”. As we show below, we carried out most
of our regression analysis using the binary version of the share of commercial
building stock that satisfies high or highest energy efficiency standards, and
then repeat the exercise using the continuous version of it to find that our
results remain unchanged (see Appendix B).

As a robustness check of our indicator, we correlated our indicator with
two variables from our database, as Table 5 shows. The first variable (left-
hand side) checks whether the firm has carried out an energy audit in the
past three years. Clearly, firms with an energy audit tend to report higher
building efficiency. The second variable (right-hand side) asks about the per-
centage of total investment for measures to improve energy efficiency. We
adjusted it to look at the percentage of firms that invest more or less than
their national median, from which we also created two categories of firms,
independently from the first categorisation. This variable is different from
the one we use about the percentage share of commercial building stock that
meets high or highest energy efficiency standards. This variable asks the firm
about the share of its total investment that goes to energy efficiency measures.

We look at the average percentage share of commercial building stock that
meets high or highest energy efficiency standards according to the different
two sets of categories just described. Results show that this percentage share
is higher for firms that carried out an energy audit over the past three years
(i.e. 46% versus 29%) and that invest more in energy efficiency measures
(i.e. 36% versus 30%).
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Table 5: Average share in percent of commercial building stock that satisfies high
or highest energy efficiency standards for different categories of firms (%)

For our dependent variable, access to finance, the EIBIS data supplies
two main indicators that capture whether the firm is financially constrained.
The first is called ‘financially constrained’ and takes the value 1 when the
firm is constrained, and 0 when it is not. The variable takes the value 1 under
four different case scenarios. These are whether the firm was satisfied with
the amount of external finance received (i.e. quantity constrained), whether
it decided not to seek any external financing due to high cost (i.e. price
constrained) or due to the concern of being rejected (i.e. discouraged), and
whether its request of external financing had been rejected (i.e. rejected)7.
Table 6 shows the average share of commercial building stock that satisfies
high or highest energy efficiency standards for firms that report these different
types of financial constraint. Regardless of the type of financial constraint,
the average share of the firm’s commercial building stock that satisfies high or
the highest energy efficiency standards (i.e. our proxy for energy efficiency)
is always higher when the firm said that it was not financially constrained.

We use ‘financially constrained’, as the main dependent variable in our
analysis8. An alternative indicator asks firms whether the availability of fi-
nance was perceived as an obstacle to investment. On average, for the three
years of observation, 54% of firms said that finance was available, and hence

7More information on how these variables were created based on data available in the
EIBIS-ORBIS dataset can be shared upon request.

8For a technical comparison of the EIBIS definition of financial constraints with that of
the European Central Bank’s SAFE survey, refer to Box 6, page 45 of the EIBIS 2016/2017
report on ‘Surveying Corporate Investment Activities, Needs and Financing in the EU’.
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that it was not an obstacle to investment. We reproduce our empirical analy-
sis using this alternative definition of access to finance and present the results
in Appendix B. They do not change significantly, except when we use the
continuous variable of energy efficiency instead of the binary one, which we
report below. This additional analysis complements the main one, as the
‘financially constrained’ variable would be more representative of the actual
financial constraint, while the alternative definition related to whether the
availability of finance is seen as an obstacle would capture the firm’s per-
ceived financial constraint [22].

Table 6: Average share of commercial building stock that satisfies high or highest
energy efficiency standards under different financial constraints (%)

Based on the existing literature, we add a series of control variables that
matter for firms’ access to finance. These have been grouped under firms’
characteristics, and operational and financial health indicators. Firms’ char-
acteristics include the size of the firm (i.e. large or not), the sector of the
economy in which it operates, the country in which it operates, its age and
if the firm is foreign-owned. Firms have been classified into the following
economic sectors: manufacturing, construction, services and infrastructure.
Age varies from one to 313 years old. An interesting point is the variation
across EU countries (Figure 2). In half of the countries, financially uncon-
strained firms have at least 5 percentage points more energy efficient building
stocks. But in five countries, the relationship is the opposite. There is no
obvious regional pattern to this heterogeneity. Our country fixed-effects seem
appropriate and capture a possible different regulatory environment across
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countries. Further correlations on sector variations are in Appendix A.

Figure 2: Difference in access to finance between high and low energy efficiency
firms in the EU (%)

Operational health indicators are whether the firm has invested in an
innovative product over the past year, what percentage of its equipment is
state-of-the-art machinery, labour productivity9, what percentage of its in-
vestment goes to research and development (RD) and whether it is operating
at full capacity. We use three financial health indicators. The first one is the
current ratio, which is the firm’s total assets over its total liabilities. The
second indicator is the return on assets10 , which is net income over the av-
erage assets. The final indicators is the firm’s financial leverage, which is its
debt-to-equity ratio.

A firm is foreign-owned, if a foreign-based firm owns more than 50% of the
company (defined as the global ultimate owner in the ORBIS database). Ta-

9Labour productivity is measured as GDP-deflated value added divided by the number
of employees.

10We winsorised the data to discard outliers and kept 99% of the distribution, as extreme
values can be due to data entry or reporting errors with the denominator [50].
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ble 7 presents descriptive statistics for all our variables over the three years of
observations: 2016, 2017 and 2018. The independent variables selected from
our dataset fall within the scope of the existing literature on banks’ credit
assessment of firms presented above.

Table 7: Descriptive statistics using pooled value added weights (%)

5. Results

Before we start analysing our results, it is necessary to recall the main
purpose of this research, which is to assess whether firms’ energy efficiency
matters for access to finance. We measure firms’ energy efficiency using a
binary variable that looks at whether the firm’s percent share of commer-
cial building stock that meets high or higher energy efficiency standards is
above or below the national median. Access to finance is also measured us-
ing a binary variable that considers whether firms are financially constrained.

In the first part of this results section, we test different model specifi-
cations using alternative definitions of firms’ energy efficiency and access to
finance. For firm’s energy efficiency, we use the continuous energy efficiency
variable from which our binary variable was created. For the alternative
variable on access to finance, we use a binary variable that captures firms’
perceived access to finance by asking whether they think finance is available
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for investments in energy efficiency. Findings are discussed in the text and
results reported in Appendix B.

In the second part of this section, we include past energy audits as a
complementary variable and interact it with our energy efficiency variable,
in order to test whether having carried out a past energy audit when being
energy efficient matters for access to finance. We conclude this section by
carrying out complementary analysis that includes adding a variable for eu-
rozone countries, and comparing results for different groups, such as services
vs non-services firms, and different EU regions.

5.1. Testing different model specifications

We regress energy efficiency on access to finance several times in alto-
gether six model specifications, as we add variables to the model. Marginal
effects are presented in Table 8. Our main result is that energy efficiency
is not a good predictor of access to finance. Model (1) shows that access
to finance improves conditional on energy efficiency. However, for any spec-
ification with co-variates, the statistical significance disappears. In models
(2)-(6), the coefficient is hardly ever more than one standard deviation re-
moved from zero. Clearly, access to finance varies systematically with other
firm characteristics and energy efficiency is not picked up as an important
factor. Banks look at other factors in their credit assessment, such as com-
petitiveness and financial health. In our data, their assessment of energy
efficiency has no significant effect on lending decisions.

In more detail, model (2) shows that size, industry and age are sufficient
to explain the variation in access to finance that model (1) attributes to
energy efficiency. Larger and older firms have better access to finance, as
the literature predicts. However, as soon as operational and financial health
indicators are included in the analysis, the size of the firm and its age become
insignificant. All operational and financial health indicators are significant
(models 3-4), except return on assets, which also has an unexpected sign.
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Table 8: Marginal effects from logistics regression analyses of access to finance (i.e.
financial constraints) on different sets of variables
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Note: Energy efficiency is measured using the binary variable that takes the value 1 (0) if the percent-

age of commercial building stock that satisfies high or highest energy efficiency is equal or above (below)

the country’s median. The dependent variable on access to finance is the binary variable that takes the

value 1 if the firm is financially constrained, and 0 if it is not. A squared term for the energy efficiency

variable has been included on the right hand-side but was omitted in the estimation due to multicollinear-

ity. Sector- and country-fixed effects are included but not reported.

As expected, more innovative firms and those that invest more in R&D
have worse access to finance. By contrast, firms that have a higher share of
state-of-the-art machinery, higher labour productivity levels and these that
operate above their full capacity have better access to finance. A higher
current ratio also leads to better access, though the coefficients are only sig-
nificant at the 10% significance level, while an increase in financial leverage
jeopardises the firm’s access to finance. A firm that is foreign-owned will
have better access to finance as model (5) shows. To recall our argument
above as to why foreign-owned firms would have better access to finance,
operating in foreign countries reduces frictions in international debt for the
parent company [47] . The interaction term between energy efficiency and
whether the firm is large is positive but statistically insignificant.

As a robustness check, we reproduced the same empirical analysis by try-
ing different combinations of variables and changing the order of the sets of
variables. In all the combinations we have tried, the results remain robust11.
Additionally, we also tried using an alternative definition of access to finance,
the one where firms are asked whether the availability of finance is an ob-
stacle to investment, which is a measure of the perceived access to finance.
Results are presented in Table 1 of Appendix B.

Our findings do not change significantly, except that energy efficiency
(i.e. measured by the binary variable based on whether the percentage of
commercial building stock that satisfies high or the highest energy efficiency
standards is below or above the national median) is still significant in model
(2), when the characteristics of the firm (i.e. size and age) are included. The
return on assets also becomes significant with the expected sign at the 1%

11These results can be shared upon request.
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significance level. The interaction between being energy efficient and large
remains insignificant. The main conclusion that banks do not take into con-
sideration energy efficiency in their lending assessment holds.

To push our empirical analysis further, we also replaced our binary vari-
able on energy efficiency standards by its continuous version, that is the
percentage of commercial building stock of the firm that meets high or the
highest energy efficiency standards, and carried out the same regression anal-
ysis. First we repeat the exercise using the binary variable on access to fi-
nance, and then with the availability of finance- these are two measurements
of whether firms have access to finance. Results can be found in Tables 2
and 3 of Appendix B. The major difference with the binary result is that
large firm-energy efficiency interaction term becomes significant (Table 2 in
the Appendix B). This confirms the hypothesis that energy efficiency assess-
ments, which large firms are more likely to go under considering the due
diligence carried out by banks, can act as a signal to banks for their lending
assessment, and is an important message for policy aimed at supporting en-
ergy efficient firms. The squared term for energy efficiency is insignificant.

The picture looks somewhat different when the availability of finance (i.e.
the perceived access to finance) is regressed on the continuous variable of en-
ergy efficiency. Whereas all control variables are consistent with previous
findings, the coefficient and squared term of energy efficiency are now sig-
nificant, the former with a positive, the latter with a negative sign. This
would mean that firms at the cutting edge of efficiency see gains in finan-
cial access, whereas firms with moderately good levels of efficiency might
actually be penalised. These results are at variance with the ones we found
previously. While this result might seem intriguing at first sight, it is to be
taken with a pinch of salt for two reasons. First, this definition of access
to finance is based on perception rather than reality. Second, about 37% of
the firms said to have zero of their commercial building stock that satisfies
high or the highest energy efficiency standards. Including these observations
in our analysis biases our results, which is why we had created this binary
variable for energy efficiency in the first place. In fact, if excluding the firms
that replied zero to the question and carrying out the same regression analy-
sis again with the continuous version of the energy efficiency variable, results
change and become consistent with all our findings so far in terms of sign and
significance of independent variables. Overall, our analysis indicates that the
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first hypothesis, that more energy efficient firms have better access to finance
than less energy efficient ones, is not supported in our data.

To test for the differences between the models specifications in Table 8,
running from (1) to (6), and justify our choice for model (5) in the last col-
umn on the right, we looked at different measure of fit, which are the pseudo
r-squared and information measures, namely the Akaike information crite-
rion (AIC) and the Bayesian information criterion (BIC). In the case of the
pseudo r-squared, the higher it is, the more the variability of the outcome
can be explained. For the AIC, the smaller the better fit, whereas for the
BIC it is the opposite, where the bigger the absolute value, the better fit.
More precisely, the AIC and the BIC cannot be interpreted on their own.
They need to be compared between two different model specifications that
contain the same number of observations for the interpretation to be accurate
(see Long and Freese (2014) pages 86-7 for more details [39]). Under these
conditions, only the statistics for model specifications (4) to (6) are really
comparable.

The pseudo r-squared is the highest for specification (6) that includes the
interaction. This is not surprising, as by definition the r-squared increases
as more variables are added to the model. The AIC for (5) and (6) is lower
than for (4), but equal between the two. Regarding the BIC, the most neg-
ative value is for model specification (5). Based on these three statistics to
measure the goodness-of-fit, it is not exactly clear which model is the pre-
ferred one between (5) and (6). In subsequent analysis, we keep all our model
specifications because the key message of this paper is to show that without
additional lending criteria accompanying the share of commercial building
stock that satisfies high or highest energy efficiency standards, access to fi-
nance is higher. However, as soon as new criteria are added, the coefficient
for the energy efficiency variable loses significance, revealing that lending in-
stitutions give factors such as operational and financial health, or ownership,
more weight in their lending assessment.

5.2. Audits as a signal

Finally, we reproduced the same regression analysis with all model speci-
fications by including an interaction term between a variable asking whether
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the firm has carried out an energy audit in the past three years and our
energy efficiency variable, to see whether an energy audit has been used as
a signal to overcome information asymmetry by informing the bank on the
energy efficiency situation of the firm. Our results in Table 9 show that both
energy audits by themselves and audits in conjunction with higher energy
efficiency have no impact on access to finance. This highlights the lack of
use of energy audits in current bank lending, and suggests an unexploited
usability of these audits (or a modification of them or a similar assessment
that could convey information about energy efficiency) as a signal. This re-
sult also shows that our second hypothesis, that the compulsory energy audit
helps large energy efficient firms access finance by acting as a signal, cannot
be confirmed in our data.

Table 9: Marginal effects from logistics regression analyses of access to finance (i.e.
financial constraints) on different sets of variables including an interaction with
past energy audits
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Note: Energy efficiency is measured using the binary variable that takes the value 1 (0) if the per-

centage of commercial building stock that satisfies high or highest energy efficiency standards is equal or

above (below) the country’s median. The dependent variable on access to finance is the binary variable

that takes the value 1 if the firm is financially constrained, and 0 if it is not. A squared term for the

energy efficiency variable has been included on the right hand-side but was omitted in the estimation due

to multicollinearity. Sector- and country-fixed effects are included but not reported.

5.3. Complementary analysis

As was argued above, the different regions of the EU and the eurozone
vs non-eurozone EU countries reacted differently to the financial crisis, and
hence might also face different financing constraints.

Table 10 reports our regressions analysis outputs including a dummy for
euro area countries but excluding country fixed-effects, to avoid capturing
twice the same effects. The results show that the interaction term is still
insignificant, that our variable on energy efficiency is still only significant
and positive in the first model specification with no other control, and that
being part of the eurozone is also positive and significant but only in model
specification (1), meaning that ignoring all other indicators, a firm located in
a eurozone country is more likely to obtain access to finance, but that once
other indicators are included, such as characteristics of the firm, or financial
and operational health, the country location becomes irrelevant.
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Table 10: Marginal effects from logistics regression analyses of access to finance
(i.e. financial constraints) on different sets of variables including a control for euro
area countries

Note: Energy efficiency is measured using the binary variable that takes the value 1 (0) if the per-

centage of commercial building stock that satisfies high or highest energy efficiency standards is equal or

above (below) the country’s median. The dependent variable on access to finance is the binary variable

that takes the value 1 if the firm is financially constrained, and 0 if it is not. A squared term for the

energy efficiency variable has been included on the right hand-side but was omitted in the estimation due

to multicollinearity. Sector-fixed effects are included but not reported. Full results are available from the

authors upon request.

Tables 11 and 12 look at the results of our first and then our full model
specification for the three EU regions. We exclude country-fixed effects.
These are the Northern and Western together (i.e. Austria, Belgium, Den-
mark, Ireland, Germany, Finland, France, Luxembourg, Netherlands, Swe-
den and the UK), Southern (i.e. Cyprus, Greece, Italy, Malta, Spain and
Portugal) and the CESEE (i.e. Bulgaria, Croatia, Czech Republic, Esto-
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nia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia)
regions.

Table 11: Marginal effects from logistics regression analyses of access to finance
(i.e. financial constraints) on energy efficiency for the different EU regions

Note: Energy efficiency is measured using the binary variable that takes the value 1 (0) if the per-

centage of commercial building stock that satisfies high or highest energy efficiency standards is equal or

above (below) the country’s median. The dependent variable on access to finance is the binary variable

that takes the value 1 if the firm is financially constrained, and 0 if it is not. A squared term for the

energy efficiency variable has been included on the right hand-side but was omitted in the estimation due

to multicollinearity. Sector-fixed effects are included but not reported. Full results are available from the

authors upon request.

In Table 11, we look at model specification (1) as presented above with
access to finance regressed on energy efficiency for the three different EU
regions. In previous estimations, when energy efficiency was on its own as
an independent variable, it came out as positive and significant. Here this is
only the case for the CESEE region. This confirms the hypothesis that the
environment or conditions matter for access to finance, and hence that coun-
tries will respond differently to the financial crisis and show different results.
Here the country grouping is based on geography and common structural
economic characteristics.
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Table 12 looks at model specification (6) and shows that when all other
control variables are included, energy efficiency becomes irrelevant for all
three regions. The interaction is not significant either. All other control
variables are significant and of the expected sign for at least one region (ex-
cept the binary on whether the firm is large). The variable that captures
whether the firm is foreign-owned is significant at the 1% significance level
for the CESEE region, which is the region where the German and Austrian
firms mentioned above are mostly concentrated [43].
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Table 12: Marginal effects from logistics regression analyses of access to finance
(i.e. financial constraints) on different sets of variables for the different EU regions

Note: Energy efficiency is measured using the binary variable that takes the value 1 (0) if the per-

centage of commercial building stock that satisfies high or highest energy efficiency standards is equal or

above (below) the country’s median. The dependent variable on access to finance is the binary variable
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that takes the value 1 if the firm is financially constrained, and 0 if it is not. A squared term for the

energy efficiency variable has been included on the right hand-side but was omitted in the estimation due

to multicollinearity. Sector-fixed effects are included but not reported.

We also undertook a comparative analysis of services versus non services
firms to test whether energy efficiency and the link to access to finance varied
across those firms. For instance, in the case where firms in the services sector
would not necessarily invest in energy efficiency, as this would be costly to
them, and where non-services firms, such as those in manufacturing would
inevitably use more energy through their machinery. Evidence from the liter-
ature also suggests that energy efficiency has a more positive financial effect
for firms in the manufacturing sector than in the service sector [41]. However,
neither specification yields a significant regressor. The only difference in the
results is that for service sector-firms hardly any variable is significant except
labour productivity and operation at full capacity, an interesting result in its
own right that is beyond the scope of this paper.

We also looked at firms’ access to finance by including a variable on the
type of finance that firms would be using for their investment activities,
namely whether it is a bank loan excluding subsidised bank loans, overdrafts
and other credit lines, or the latter including newly issued bonds, equity,
leasing etc. The coefficient for the binary bank loan variable remained in-
significant and results for other variables were unchanged, meaning that the
type of financing sought by the firm did not alter its access to finance. Over-
all, our complementary analysis does not change our assessment about the
first hypothesis 12.

6. Conclusion and Policy Implications

This paper provides first evidence about an inefficiency in the allocation of
financial resources that has been receiving insufficient attention in the energy
efficiency literature. More energy efficient firms do not have better access to
finance, even though they are more competitive and have better collateral,
especially as climate change mitigation puts more stringent CO2-emissions

12These results can be shared upon request.
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limitations on firms, and the risk of asset stranding increases. One theoretical
explanation of this problem involves information asymmetries that could lead
to lenders’ rationing of credit for energy efficient firms, thereby slowing the
adoption of energy efficiency technology, which require upfront investments.
In our sample of European firms, we found that the energy efficiency of the
firm’s commercial building stock in EU firms conveys no advantage in access
to finance. This suggests that a signal might help resolve any information
asymmetry at work. We also do not find that having had an energy audit
conveys better access to finance, suggesting that current regulation could
better be harnessed as information for lending assessments.

Our research points to a potential blind spot in energy efficiency policies.
If energy efficiency does not lead to better access to finance, or if firms that
want to implement such measures cannot finance them cheaply, this can slow
down overall progress on energy efficiency. Scope therefore exists for policies
focusing on facilitating energy efficiency financing, which are currently imple-
mented only by 10 out of 28 countries in the EU. But our results also point
to a more indirect way in which this lack of better access could slow adoption
of energy efficient technologies across the economy. Since overall access to
finance (not just for making an energy efficiency investment) is an impor-
tant determinant of firm growth, better access to finance for energy efficient
firms would help grow their market share and incentivise inefficient firms
to make efficiency investments. Asymmetric information theory can explain
why this does not happen automatically even though more efficient firms do
have better collateral and are more competitive. However, it also suggests
that signals to potential lenders can overcome some of this asymmetry. For
instance, Meuleman and De Maeseneire (2012) show that government grants
facilitate better subsequent access to external finance to small and medium
enterprises, where the grant (and the previous assessment of the firm’s per-
formance by the government) helps signal to the bank the credit worthiness
of the company [44].

It turns out that a similar signal is already potentially available with en-
ergy efficiency: energy efficiency assessment as part of the lending process.
Large firms’ energy efficiency is more likely to be under scrutiny when banks
lend to them, as they go under due diligence. Although our results on this
point are only suggestive, as large firms tend to have better access to finance
anyway, one way of improving information about efficiency would be to har-
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ness energy audits (and possibly a follow up, as these audits often lead to
subsequent efficiency improvements) as a transmission channel for informa-
tion on a firm’s energy efficiency for lenders. Our results show that currently,
these audits seem to have no such signalling effect. If this were implemented,
it would also require extending the need for audits or similar energy efficiency
assessment to more (i.e. smaller) firms in a first step. Since energy audits are
costly, however, this could hamper smaller firms’ competitiveness as a whole.
Therefore, a complementary policy that would deal with the financial bur-
den these assessments or energy audits would bring for smaller firms could
be the use of fiscal policies. An alternative policy that could also contribute
to overcoming the problem of asymmetric information is the introduction of
a standard framework for measuring and reporting energy efficiency by firms.

Policy makers are starting to consider the links between financing invest-
ments and climate change mitigation. The EU Commission is considering
lower risk rates for bank credits that fall in the clean energy taxonomy [54].
One of the Commission’s new Executive Vice President, Valdis Dombrovskis,
speaks about having different capital requirements for green versus non-green
loans [23] and the European Investment Bank has committed to becoming
the first “Climate Bank” [23]. However, our research shows that to date there
is an unused potential of using access to finance as a mechanism for accelerat-
ing energy efficiency investments. As with all climate change-related market
failures [24], removing this one and improving access to finance to energy
efficient EU firms could lead to a “triple win situation”: for the banks, firms,
and the effort at mitigating climate change.
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Appendix A: Additional correlations

Looking at firms’ characteristics, Table A1 shows that high energy effi-
ciency firms that are medium or large have a better access to finance than
their counterparts. Having high energy efficiency grants a better access to
finance, except for micro firms, where high energy efficiency seems less im-
portant. We add controls for firms’ sizes.

Table A2 shows the same but across the different economic sectors. The
only sector where being highly energy efficient does not seem to matter for
access to finance is construction. High energy efficiency infrastructure firms
have a better access to finance.

Access to finance Low energy efficiency High energy efficiency All
Micro firms
No 8.5 8.6 8.6
Yes 91.5 91.4 91.4

Small firms
No 9.2 7.6 8.5
Yes 90.8 92.4 91.5

Medium firms
No 5.2 4.9 5.1
Yes 94.8 95.1 94.9

Large firms
No 5.7 5.2 5.4
Yes 94.3 94.8 94.6

Table A1: Percentage share of firms with access to finance by level of energy
efficiency and firm size (%)
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Access to finance Low energy efficiency High energy efficiency All
Manufacturing
No 6.3 5.6 5.9
Yes 93.7 94.4 94.1

Construction
No 7.0 7.8 7.4
Yes 93.0 92.2 92.6

Services
No 6.6 6.0 6.3
Yes 93.4 94.0 93.7

Infrastructure
No 7.0 5.2 6.1
Yes 93.0 94.8 93.9

Table A2: Percentage share of firms with access to finance by level of energy
efficiency and firm sector (%)
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Appendix B: Additional regression results

Table B1: Marginal effects from logistics regression analyses of the perceived access
to finance (i.e. finance availability) on different sets of variables

Note: Energy efficiency is measured using the binary variable that takes the value 1 (0) if the per-

centage of commercial building stock that satisfies high or highest energy efficiency standards is equal or

above (below) the country’s median. The dependent variable on access to finance is the binary variable

that takes the value 1 if the firm sees the availability of finance as an obstacle to investment„ and 0 if it

does not. A squared term for the energy efficiency variable has been included on the right hand-side but

was omitted in the estimation due to multicollinearity. Sector- and country-fixed effects are included but

not reported. Full results are available from the authors upon request.
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Table B2: Marginal effects from logistics regression analyses of access to finance
(i.e. financial constraint) on different sets of variables

Note: Energy efficiency is measured using the continuous variable that reports the percentage of

commercial building stock that satisfies high or highest energy efficiency. The dependent variable on

access to finance is the binary variable that takes the value 1 if the firm is financially constrained, and

0 if it is not. A squared term for the energy efficiency variable is included and reported. Sector- and

country-fixed effects are included but not reported. Full results are available from the authors upon request.
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Table B3: Marginal effects from logistics regression analyses of the perceived access
to finance (i.e. finance availability) on different sets of variables

Note: Energy efficiency is measured using the continuous variable that reports the percentage of com-

mercial building stock that satisfies high or highest energy efficiency standards. The dependent variable

on access to finance is the binary variable that takes the value 1 if the firm sees the availability of finance
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as an obstacle to investment„ and 0 if it does not. A squared term for the energy efficiency variable is

included. Sector- and country-fixed effects are included but not reported. Full results are available from

the authors upon request.
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