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Abstract

We investigate the effects of the introduction of non-financial reporting (NFR) on investment
related to corporate social responsibility (CSR). We focus on environmental sustainability by
using as exogenous treatment the Italian implementation of the EU Directive 2014/95 that has
made NFR mandatory for companies of 500 employees and above passing threshold levels of
either net sales or total assets. We estimate the causal effect on data from the ISTAT Multiscopo
Survey (including the universe of middle and large sized Italian companies and a large sample of
small companies) with a fuzzy discontinuity design approach and find evidence of a sharp
discontinuity around the cutoff. Our empirical findings show that mandatory NFR is associated to
significant positive effects on CSR investments in some crucial domains (waste management,
recycle/reused material in inputs, pollution control, emission reduction). Their magnitude implies
that between 20 to 30 percent of additional firms are involved in CSR investments in general and
specifically in all the considered types of environmentally sustainable investment. Policy
implications of our findings are that the reduction of the mandatory NFR threshold including also
medium sized firms could significantly contribute to extend corporate investment in CSR and,

more specifically, in environmental sustainability.

Keywords: Corporate Social Responsibility, non-financial reporting, environmental
sustainability.
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1. Introduction

Ecological transition toward sustainable development is one of the main challenges of the global
economy for the next decades. The United Nations Sustainable Development Goals - and
especially goals 12 (sustainable production and consumption) and 17 (partnership for goals) - make
it clear that it is not possible to achieve sustainable development without a strong corporate
commitment. It is well known that corporate social responsibility is partially in the interest of profit
maximising corporations as it can contribute to reduce exposure to ESG (Environmental, Social,
Governance) risk (Becchetti et al. 2018; Lioui et al., 2018), increase workers motivation and
productivity (Edmans, 2011), allow entrepreneurs to create sustainable competitive advantage
under the expectation of increasingly severe sustainability regulation and increase CSR-related
willingness to pay of consumers and institutions (through green procurement rules). Nevertheless,
we as well know that corporate social responsibility involves costs of increasing benefits to
stakeholders and adherence to more severe environmental norms. We therefore wonder what
optimal policy measures could further stimulate corporate commitment in this direction.

Our paper aims to provide answers in this respect by investigating the effects of mandatory non-
financial reporting (from now on also NFR) on corporate CSR investments. To test our research
hypothesis we use as identification strategy the exogenous variation the Law Decree 254/2016
(Italian implementation of Directive 2014/95/ EU of the European Parliament and of the Council
of 22 October 2014) on non-financial reporting, which makes non financial reporting compulsory
for companies with 500 employees and above with minimal levels of either net sales or total assets.
In order to test our research hypothesis, we estimate the causal effect of this measure with a fuzzy
regression discontinuity design using data from the “Permanent Firms Census”. The survey has
been conducted by the Italian National Statistical Institute (ISTAT) and includes a large
representative sample of companies below 250 employees and the universe of (medium and large
sized) companies above that size threshold.

Our research therefore contributes to the literature on the effects of regulation and policies on
corporate social responsibility and, more specifically, on the impact of non-financial reporting.
This literature regards non-financial reporting (intended as formal communication of policies and
practices not included in standard financial accounting) as a form of “soft” regulation affecting

and stimulating corporate social and environmental responsible choices, even though not imposing



specific rules about modalities of information disclosure (Jackson et al. 2019; Stolowy and
Paugam, 2018).

The increasing set of recommendations on the adoption of NFR from supranational institutions?
confirms the importance of its role and the belief of its function of stimulus to the development of
corporate social responsibility investment and practices.

Following these recommendations several countries have started to adopt rules of mandatory NFR
for large firms (Jackson et al., 2019; La Torre, Sabelfeld, Blomkvist, Tarquinio and Dumay, 2018).
In China companies of particular interest are obliged to publish non-financial actions since 2008.
In South Africa, the so-called King Report ask for transparency in corporate governance practices
since 2016, while in India, the top 500 listed companies are obliged to publish a Business
Responsibility Report based on nine principles of National Voluntary Guidelines covering
environmental, social and governance issues. In the US, since 2010 the US Environmental
Protection Agency imposes the release of this information to all facilities with annual carbon
emissions exceeding 25 metric kilotons.

In Europe, the European Union (EU) Non-Financial-Reporting Directive (2014/95/EU) asked
member States to force companies with 500 employees and above to fill a non-financial reporting
form. Among EU member states, the Norwegian government introduced in 2013 some
amendments requiring companies to report their policies on human and labor rights and social and
environmental issues. In the same year in France, the introduction of Grenelle | and Grenelle 11
Acts extended the scope of the social report, which French authorities had been discussing since
the 1970s.

The EU Non-Financial-Reporting Directive leaves partial freedom to each Member State when
defining the companies or entities having “public interest”. In Italy, the Directive was implemented
by means of the legislative decree 254/2016 that entered into force in January 2017 and made the
social reporting compulsory for companies with 500 employees and above that, at the close of the
annual budget, had at least one of the following two size limits: a) total assets not below 20 million

euros; b) total net revenues from sales and services not below 40 million euros.

1 An example is the 21 April 2021 EU proposal for a Corporate Sustainability Reporting Directive
(CSRD) asking for the extension of reporting to all companies listed on regulated markets except
listed micro-entreprises, requiring the audit of reported information ad introducing more detailed
reporting requirements (https://ec.europa.eu/info/business-economy-euro/company-reporting-
and-auditing/company-reporting/corporate-sustainability-reporting_en)



(https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-

reporting/non-financial-reporting en).

In Italy, corporate non-financial reporting and relevance of non-financial issues at the board level
are periodically monitored by Consob reports (Consob. 2019). Results from the Report of the year
2019 show that in all the three clusters named Awareness, Capabilities and Engagement, Italian
companies recorded improvement, which in some cases was really significant. However a rigorous
test on this claim that compares corporate behaviour after the introduction of NFR with the

counterfactual is still missing and is the goal of our paper.

A rigorous evaluation of the impact of NFR is of utmost importance given that, when we consider
the effective role of mandatory NFR vis-a-vis other potential concurring factors we must take into
account that the pressure on CSR investment comes not only from the above mentioned recent
regulatory development but also from financial investors in the private sector. As is well known,
a growing share of investment funds have started evaluating ESG scores of listed companies in
order to calculate exposure of their portfolios to the ESG risk factor, regarded as orthogonal and
independent from the traditionally considered risk factors (Becchetti et al. 2018; Lioui et al., 2018).
Part of this pressure comes in turn from the most recent financial regulation (ie. the EU Directive
2019/2088) requiring that individual investor preferences have to be screened in order to match
properly investors and financial asset risk profiles. Preference for investment in sustainable funds
is among the most screened items and, when investors express their choices, the EU directive states
that financial advisors can indicate only investment funds that can measure progress in ESG
performance of their portfolios based on specific indicators (i.e. carbon footprint, water footprint,
circularity index, polluting emissions). This new regulation is creating a dramatic pressure toward
non-financial reporting making the latter a precondition to be included in sustainable investment
funds. This pressure is going to work for listed companies but also for all smaller subcontractors
and suppliers working in their product chains.

Based on the above mentioned literature and recent events the research hypothesis of our work is
whether the introduction of mandatory non-financial reporting can create per se a stimulus for the
adoption of CSR investment (and in what CSR domains and sectors) in spite of concurring
pressures that can however push companies to increase voluntarily their CSR stance. The relevance
of our empirical analysis has been recently increased by the fact that the European commission
has recently (April 2021) adopted a proposal for a Corporate Sustainability Reporting Directive
that would extend the scope to all companies above 250 employees (large companies) and

companies listed on regulated markets (except micro-enterprises). The new Directive also


https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/non-financial-reporting_en
https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/non-financial-reporting_en

introduces more detailed reporting requirements and requires the audit of reported information. A
positive and significant effect of the mandatory rule on 500 employees without specification of the
report characteristics would be an indication of a likely positive effect in case of implementation
of the new proposal with more strict reporting rule.

In testing our research hypothesis we should expect to find a positive relationship if we assume
that the introduction of mandatory rules produces per se a significant and positive impulse in
corporate CSR choices. On the contrary, we should expect an insignificant effect if we assume that
companies will nonetheless follow that path for the strength of the other factors pushing them in
that direction (i.e. the pressure of stakeholders and financial markets) or because the “soft
regulation” on mandatory financial reporting without specific rules on the information disclosed
is not strong enough to avoid the “green or social washing” nature of the reported information
(Belal, Cooper and Roberts, 2013; Hrasky, 2012; Michelon, Pilonato and Ricceri, 2015).

Our empirical findings show a significant discontinuity in several CSR indicators around the
employment/net sales mandatory NFR threshold. More specifically, we find a significantly higher
engagement in CSR investment in crucial environmental domains (waste management,
recycle/reused material in inputs, pollution control, emissions reduction) in the NFR mandatory
versus non mandatory group of firms, with consistent results obtained with different methods such
as 1) preliminary t-tests on the significance of descriptive differences in CSR engagement on the
overall sample; i1) “local” significance of the discontinuity in CSR engagement around the cutoff
on a restricted number of observations based on optimal bandwidths and iii) significance of the
treatment on all measures of CSR engagement in multivariate estimates (with and without the use
of instruments) on the overall sample controlling for all relevant concurring factors.

Approaches ii) and iii) use a fuzzy discontinuity design strategy taking into account small expected
discrepancies in classification of mandatory and non mandatory NFR groups due to lack of
information about companies’ total assets in the data provided by ISTAT. Policy implications of
our findings are that the reduction of the threshold for mandatory NFR currently under discussion
in Italy and Europe (presumably from 500 to the 250 employee lower threshold of medium sized
enterprise) could stimulate significantly corporate engagement in CSR activities and more

specifically could push toward a stronger commitment on environmentally sustainable practices.

2. Research hypothesis



Our research hypothesis hinges on the fact that, in spite of soft regulation (i.e. absence of rules
about mandatory reporting of specific ESG indicators) on the content of Italian non-financial
reporting (and of NFR in general in most countries adopting mandatory rules), the obligation to
provide publicly such information stimulates companies to perform CSR actions that can give
value to their own non-financial reporting content. The implied assumption is that the NFR
document will be scrutinised by third parties and relevant stakeholders (i.e. financial investors,
local communities, customers) and is expected by them to shed light on corporate behaviour in the
social and environmental domains. Actions reported in the document indicating a strong CSR
stance that is consistent with actual corporate behavior can produce several positive effects. First,
they can significantly affect the willingness to invest in the company by responsible financial
investors. The share of financial investors looking at corporate ESG characteristics has enormously
grown in the last years. Most financial investors measure exposure to ESG risk, and an increasing
share of them is adopting engagement and exclusion rules for selecting stocks in their portfolios.
Financial investors have become in fact progressively more aware that exposure to ESG risk
dictated by low corporate social and environmental responsibility is an orthogonal risk factor and
they want to reduce exposure of their portfolios to such risk.? Second, CSR actions described in
the NFR can trigger willingness to pay of consumers and institutions for products/services sold by
companies due to their social and environmental characteristics. The effect on the willingness to
pay of local, national and supranational institutions is expected to become gradually stronger with
the progressive growth of green procurement rules. Third, they can help access to soft loans that
regional, national or supranational authorities offer for investment of companies above a given
CSR threshold to pursue their goal of ecological transition and achievement of the UN Sustainable
Development Goals.

On the other hand, it must be considered that publicly available information on corporate social
responsibility in non-financial reporting under inspection by relevant stakeholders and third parties

significantly increases the cost of false information, given the high probability that false

2 Richard Fund, the CEO of the largest world investment fund, BlackRock, has emphasised in its
annual (January 2021) letter to CEO of the largest multinational that “From January through
November 2020, investors in mutual funds and ETFs invested $288 billion globally in sustainable
assets, a 96 percent increase over the whole of 2019. I believe that this is the beginning of a long
but rapidly accelerating transition — one that will unfold over many years and reshape asset prices
of every type. We know that climate risk is investment risk” concluding that companies who will
fail to keep pace with ecological transition will lose trust from stakeholders and financial investors
(https://www.blackrock.com/corporate/investor-relations/larry-fink-ceo-letter).



https://www.blackrock.com/corporate/insights/blackrock-investment-institute/publications/sustainability-in-portfolio-construction
https://www.blackrock.com/corporate/insights/blackrock-investment-institute/publications/sustainability-in-portfolio-construction

information is screened and detected, and the reputational costs incurred by the company in case
of cheating (as shown for instance by the Wolkswagen case).®

For all these reasons we argue that mandatory non-financial reporting, even though it does not
imply obligation to report a specific set of indicators, creates a strong incentive for CSR actions in
order to avoid the cost of a too vague and disappointing non-financial report.

What just said creates additional interest for testing the hypothesis, since the above described
pressure toward ecological transition can also lead to conclude that companies are induced to invest
in CSR even if NFR is not mandatory. It is therefore important to see whether the obligation to
report creates a further and stronger stimulus to do it by raising the cost of too vague or missing

reported action with respect to the counterfactual of non mandatory NFR.

Hol: non-financial reporting significantly affects corporate propensity to invest in social and

environmental responsibility.

3. Database description and descriptive statistics

Our data source is the Multiscopo Survey, the permanent census of Italian firms involving a sample
of about 280,000 companies with 3 and more employees (representing a universe of just over a
million units) corresponding to 24 percent of Italian companies, which however produce 84.4
percent of the national added value, employ 76.7 percent of the total workforce and 91.3 percent
of Italian employees. Above the 250 employees threshold all companies of the Italian universe are
included in the Survey. The Survey was carried out between May and October 2019, the reference
year of the data acquired by the companies is 2018.

Descriptive findings from the Multiscopo Survey show that more than half of the companies are
active in the North (29.2 percent in the North-West and 23, 4 percent in the North-East) against
21.4 percent in the Center and 26.0 percent in the South. The average number of employees is
39.5, 59.3 percent of respondents have used external finance for their investment, large companies

(with 500 employees or more) are 8.62 percent of the sample.

3 Volkswagen stock recorded a 20 percent loss on 21 September 2015 after the Environmental
Protection Agency’s notice of violation became public. The price remained 30 percent lower at a
one-year distance.



Descriptive findings on our main variables of interest (variable legend in Table 1) show that only
2.78 percent of companies declare high intensity of investment in social and environmental
responsibility, against 14.34 percent declaring medium intensity and 17.19 percent low intensity
(Table 2). This implies that almost two third of companies (65.60 percent) declare no CSR
investment in the 2016-2018 sample period. When we go beyond this general definition of
investment and go into more specific CSR items we find that 30.97 percent of companies
underwent a process of CO2 emission reduction, 20.1 percent have evaluated their environmental
performance, 12.1 percent have involved their suppliers into their CSR policies, 83.07 percent
companies in the sample have performed at least one of the following circular economy strategies
beyond what required by the law (reuse/recycle of waste water, saving material used in production
process, use or recycled or reused material as input, differentiated or reused waste).

More specifically on environmental sustainability, investment made in the three-year period 2016-
2018 mainly concerned the installation of efficient machinery, systems and/or appliances that
reduce energy consumption (31.3 percent of companies). 10.0 percent of the surveyed companies
have installed plants for the production of energy from renewable sources, in 5.6 percent of cases
electric and 3.3 percent thermal, while 3.8 percent bought electric or hybrid vehicles. With regard
to company's actions to reduce the consumption of resources and manage sustainably waste and
emissions, 77.8 percent of companies carried out separate waste collection and recycling, 48.4
percent performed more efficient water management, 46.8 percent managed waste in order to
contain and control pollutants and 42.2 percent saved part of the material used in the production
processes especially in the sector of water supply, sewerage, waste management and remediation
activities. Overall, 83.8 percent of the companies turned out to be active in actions that aimed to

reduce their negative impact on the environment.

4. The discontinuity design empirical analysis

The European Directive 2004/195 imposes non-financial reporting requirements for companies

with 500 employees and above that possess at least one of the following two characteristics:

a) total assets in the balance sheet: 20 million euros and above;

b) total net revenues from sales and services: 40 million euros and above.



By analysing ISTAT data, we develop a discontinuity design approach where the cut-off identified
by the EU directive implies participation or non-participation to the “treatment”, that consists of a
legal obligation, namely, the issue of the non-financial report.

Data from the Multiscopo survey provide information on the number of employees and on net
revenues, while not on total assets. This makes our discontinuity design necessarily fuzzy. There
can be in fact cases of companies above 500 employees with net revenues below 40 million having
however total assets above 20 million that we incorrectly classify in the non-mandatory group,
while they actually belong to the mandatory group. We reasonably assume that these cases are
infrequent, but this nonetheless imposes us to adopt a fuzzy discontinuity design approach.

A further relevant issue to be considered is timing. Mandatory NFR starts from the beginning of
2017 while our information on CSR investment is aggregate over the 2016-2018 period. This
implies that our results can be downward biased since the treatment is actually in action for only
two of the three years. We consider however that companies were aware of the preparation of the
EU Directive in advance so that they could have reasonably anticipated the year before the
oncoming national regulation and that it is enough to have invested in one of the three years to
have positive values in the selected CSR investment dependent variables. We therefore regard the
impact of this timing problem as negligible and, in any case, working in the direction of a
downward bias on the estimated treatment effect, thereby making our findings stronger and more
reliable if significant.

To perform our analysis we consider different CSR variables. The first synthetic variable is the
intensity of investments in CSR in the three-year period 2016-2018. This is an ordinal categorical
variable, where O indicates that the firm made no investment in CSR, 1 corresponds to low
intensity, 2 to medium, while 3 indicates that the firm declared a high investment intensity in the
considered period. Other CSR variables are (0/1) dummies measuring investment in circular
economy, investment to reduce pollution, waste management aimed to reduce CO2 emissions, use
of reused/recycled production waste as input for new production, reduction of environmental
impact of corporate activities.

The first step in the discontinuity design approach is a graphical inspection of the phenomenon
around the most important qualifying (compulsory and not optional) condition (no less than 500
employees) (see Figure 1, panels A-F). As it is customary in this case CSR investment values
conditional to the number of employees are interpolated with a second or third order polynomial
in order to model nonlinearities in the relationship between the two variables. What the graph does
is calculating the conditional average value of the CSR variable for each defined interval of the X-

axis variable (number of workers). All graphs with different CSR investment variables show a



discontinuity around the 500-employee threshold, identifying a jump at its right and, in some cases,
a fall of CSR investment at its left. The rightward jump is what we expect, consistently with our
research hypothesis. The decline at the left of the cutoff observed in some plots can lead to think
of manipulation of the running variable (e.g. strategic permanence before the employment
threshold not to incur in mandatory NFR). Our descriptive evidence on the probability density
function of workers in the Istat Multiscopo sample however does not detect any discontinuity
around that threshold (see Figure 2).

In order to evaluate the magnitude of the effect described by our figures we present in Table 3 the
average value of CSR variables in the NFR mandatory and non-mandatory groups with t-tests
evaluating whether the difference is significant or not. Our findings show that average CSR
intensity among companies of 500 employees and above is 1.5 against 0.5 of the complementary
group. More in detail CSR investment above zero is reported by 81 percent of respondents in the
mandatory group against 33 percent in the non mandatory group.

All the other differences in CSR variables between the NFR mandatory and non-mandatory groups
are significant. More specifically we find that a difference of 91 against 83 percent for investment
in circular economy, 66 against 50 percent for investment to reduce pollution, 88 against 80 percent
for waste management aimed to reduce CO: emissions, 28 against 20 percent for use of
reused/recycled production waste as input for new production, 54 against 30 percent for investment

in emission reduction.

Table 3. CSR differences between the mandatory/non mandatory NFR groups on the overall

sample
Mandatory NFR Non mandatory NFR
CSR variable Percent N.of obs. Percent N. of obs. T-stat
CSR intensity 1.55 1196 0.515 188456 43.52
CSR intensity above zero 0.810 1196 0.330 188456 35.27
Circular economy 0.915 1196 .830 188456 7.79
Pollution control 0.656 1196 0.501 188456 10.67
Waste reduction 0.880 1196 0.796 188456 7.30




Reuse/recycled materials as
. 0.280 1196 = 0.199 188456 7.03
inputs

Emission reduction 0.537 1196 0.306 188456 17.23

All the above mentioned described differences among the NFR mandatory and non-mandatory
groups observed on the overall Multiscopo sample can obviously also depend on other factors
correlated with size. The methodological approaches that follow will control for the impact of
these concurring factors in two different ways suggested by the discontinuity design literature: i)
investigation of local variability of the outcome around the cutoff within an optimal bandwidth; ii)
multivariate econometric analysis on the overall sample considering the concurring impact of
covariates.

In order to test our research hypothesis with the first approach we identify the local interval where
the only factor expected to vary is the cutoff. To do so, we first calculate optimal bandwidth for
each variable following the approach described by Calonico, Cattaneo, and Titiunik (2014a) and
Calonico et al. (2017) identifying the optimal number of observations across the trade-off between
sufficient degrees of freedom and definition of a small interval around the running variable where
other factors are expected not to vary. We then calculate local polynomial regression-discontinuity
(RD) point estimators with the robust bias-corrected confidence intervals and inference procedures
developed in Calonico, Cattaneo, and Titiunik (2014b), Calonico, Cattaneo, and Farrell
(forthcoming), and Calonico et al. (2016). We do so by implementing a fuzzy RD estimation taking
into account the characteristics of our data and of the cutoff requirements explained above. Note
that other two crucial conditions needed to perform RD - a large number of observations around
the cutoff and the fact that the forcing variable takes continuous values — are met in our study.
Our findings confirm that all the considered CSR variables vary significantly around the cutoff.
The observed differences between mandatory/non mandatory groups are in general higher than
those observed with descriptive findings (15 percent for waste reduction, 23 percent for
reuse/recycle of materials, 24 percent for pollution control, 32 percent for emission reduction, 20
percent for circular economy). The only lower difference is about companies declaring nonzero
CSR.

We consider these magnitudes the best proxies of the NFR mandatory treatment because they come
out from an approach that limits the analysis in an interval around the treatment where the
treatment is the only factor that is expected to vary significantly, thereby controlling for the

concurring impact of unobservables.



Table 4. RD test on the CSR differences between mandatory and non-mandatory NFR firms

) Treatment n. of obs. n. of obs.
CSR variable Z stat p-value
effect below cutoff above cutoff

CSR intensity 0.609 470 377 3.675 0.000
CSR intensity above zero 0.327 460 376 4.149 0.000
Circular economy 0.199 836 433 3.813 0.000
Pollution control 0.242 501 385 3.212 0.001
Waste reduction 0.156 507 385 2.389 0.017
Reuse/recycled materials

) 0.231 396 357 3.346 0.001
as inputs
Emission Reduction 0.319 214 278 3.248 0.001

The second above mentioned approach followed to test our research hypothesis departs from the
local analysis performed above and uses information throughout the entire range of our running
variables. In this case we must consider the impact of all the other regressors that can affect CSR
intensity.

We therefore estimate the following model:

(1) CSRVAR;
= aqy + a;Treatment; + a,Employees;
+ azTreatment x Employees;+a,NetSales; + asTreatment * NetSales;

+ agExternalFinance; + a;HumanResource;x + agFamilyOwnership;

+ agNonEUCompetitor; + Z yq DIndustry; + z 8¢ DProvince; + ¢
d f

where the dependent variable (CSRVAR) is one of the CSR investment variables considered in our
research (and the estimated model is an ordered logit for the CSR intensity variable and a logit for
all other CSR 0/1 dummy variables).

Our main regressor of interest is Treatment, a dummy taking value one when the firm meets the
two observed conditions (500 employees or above and net sales of 40min or above) on mandatory
NFR. We then introduce first as controls the two running variables (Employees and NetSales) and

the interactions between them and the treatment (Treatment*Employees and Treatment*Net Sales)



Among other controls, ExternalFinance is a (0/1) dummy for companies declaring external finance
among financing sources at end 2018, HumanResource is a (0/1) dummy for companies that
increased their workforce in the 2016-2018 period, FamilyOwnership is a (0/1) dummy for
companies controlled directly or indirectly by an individual or a family, Non EU Competitor is a
(0/1) dummy measuring if the main competitors of the company were located in countries outside
the EU. Finally, 111 province and 96 Industry (NACEZ2) dummies are included in the estimate.

Our findings show that the Treatment dummy variable is significant for almost all CSR dependent
variables (Table 5). This implies that the two conditions for mandatory NFR (firm size
equal/above 500 employees and net sales equal/above 40 millions) have a positive and significant
effect on CSR investment beyond the separate effect of the positive and significant impact of the
number of employees on the dependent variable. These findings are consistent with those obtained
with the different methodological approaches followed above and with the hypothesis that

compulsory non-financial regulation has a positive and significant effect on CSR adoption.

In order to take into account that our treatment is fuzzy we use an IV approach (Lee and Lemieux,
2010; Marie, 2008). The selected instruments are the two distances of the running variables
(employees and net sales) from their respective cutoffs. The instruments are by construction
relevant (they are significantly correlated with the treatment dummy) and valid (they do not affect
per se the CSR dependent variables) (Table 6). Findings from the multivariate IV approach show
that the instrument treatment remains highly significant in the second stage.

We alternatively estimate our multivariate approach with a quadratic specification where equation
(1) is augmented with squared running variables and interactions between them and the treatment.

Our main findings are unchanged and the treatment significant for all CSR variables (Table 6).

6. Conclusions

The 2021 IPPC report indicates that the average hearth temperature has almost risen 1.1 degrees
Celsius and that no much time is left for a thorough change of the global production system to
become more energy efficient and avoid the threat of a climate disaster. The change must
inevitably occurs through a replacement of old with new processes in human activities where

emissions are generated (industry, agriculture, mobility, energy production, housing). Corporate



socially and environmentally responsible investment plays therefore a crucial role to pursue
ecological transition and achieve the sustainable development goals set by the world community
and a key open question of economic research is to understand which drivers can accelerate the
required change.

In our paper we wonder whether one of these drivers, at zero cost for public finances, can be
making non financial reporting mandatory. More specifically, with our research hypothesis we
wonder whether mandatory non-financial reporting significantly affects CSR investment with a
fuzzy discontinuity design identification strategy that exploits the introduction of mandatory non-
financial reporting for companies of 500 employees and above and minimal net sales or total assets
levels in Italy.

By using data from the ISTAT Multiscopo survey containing information for all medium and large
sized companies (above 250 employees) and a large representative sample of companies between
3 and 250 employees we find that companies above the cutoff perform significantly more CSR
investment in all the CSR investment dimensions considered. The magnitude of the change can be
estimated around 20 and 30 percent of additional companies pursuing CSR investment.

Our findings have relevant policy implications for the ongoing debate on the reduction of the
mandatory threshold (at 250 employees) showing that such reduction could provide a powerful
stimulus to corporate CSR investment of the important segment of medium sized companies. More
specifically, our results on the relevant CSR effect of the introduction of compulsory NFR for
firms with 500 employees and above (plus the additional balance sheet requirements) could be a
lower bound for the impact of the new EU April 2021 directive extending the obligation to all
companies above 250 employees (large companies) with the addition of much more rigorous
accounting standards. Further testing on this related research hypothesis stemming from our work
is left for future research that will be possible as soon as member countries will implement the new
directive and effects around the discontinuity could be eventually evaluated at a reasonable

distance of time.
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Tables

Table 1. Variable legend

Dependent Variables

Csr Intensity

CSR above zero

CSR Circular Economy

Reuse/recycled materials as inputs

Waste reduction

Pollution control

Emission reduction

Controls

Categorical variable ranging from 0 to 3 if in the three-years period
2016-2018 “the company has introduced a production, process,
marketing or organizational innovation to reduce its environmental
impact”. The variable takes four value: zero, low CSR intensity=1,
medium CSR intensity=2, high CSR intensity=3.

(0/1) dummy taking value one if the company in the three-years period
2016-2018 the company gives a nonzero answer to the question on
whether it has introduced a production, process, marketing or
organizational innovation to reduce its environmental impact”

(0/1) dummy =1 if the company answered yes to at last one of the
options “ Reuse and recycling of waste water; Saving of the material
used in the production processes; Use of secondary raw materials;
Separate collection and recycling of waste; Waste management aimed
at containment,; Containment of atmospheric emissions” t0 the question:
“in the three-year period 2016-2018, in addition to what is required by
law, what actions have been taken by the company to reduce the
consumption of natural resources and manage waste in a sustainable
way?

(0/1) dummy =1 if the company answered yes to the option “Use of
secondary raw materials” to the question: “in the three-year period
2016-2018, in addition to what is required by law, what actions have
been taken by the company to reduce the consumption of natural
resources and manage waste in a sustainable way?

(0/1) dummy =1 if the company answered yes to the option “Separate
collection and recycling of waste and waste management aimed at
containment” to the question: “in the three-year period 2016-2018, in
addition to what is required by law, what actions have been taken by the
company to reduce the consumption of natural resources and manage
waste in a sustainable way?”

(0/1) dummy =1 if the company answered yes to the option “waste
management aimed to pollution control” when answering to the
question: “in the three-year period 2016-2018, in addition to what is
required by law, what actions have been taken by the company to reduce
the consumption of natural resources and manage waste in a sustainable
way?”

(0/1) dummy =1 if the company answered yes to the option
“Containment of atmospheric emissions” when answering to the
question: “in the three-year period 2016-2018, in addition to what is
required by law, what actions have been taken by the company to reduce
the consumption of natural resources and manage waste in a sustainable
way?




Net sales per Employee

Employees
Net Sales

Treatment

Age

Human Resources

Competitor Extra EU

Family Ownership

External Finance

Coeffin

Firm’s revenues at the end of the year 2018 (in millions of euro) divided
the average number of employees in the years 2016-2018

Average Number of employees in the years 2016-2018
Firms’ revenues at the end of the year 2018 (in millions of euros)
A dummy taking value one when the firm meets the two observed

conditions (500 employees or above and net sales of 40min or above)
on mandatory NFR.

Year 2018-year of firm birth

(0/1) dummy =1 if the company answered yes to the question: "In the
three -year period 2016-2018 has Company increased her endowment
of Human Resources?

(0/1) dummy =1 if in the year 2018 the company's main competitors
were in Other European countries outside the EU.

(0/1) dummy =1 if the company answered yes to the question: "was the
company, directly or indirectly, controlled by an individual or a family
on 31 December 2018?

(0/1) dummy =1 if the company answered yes to all the questions: "At
the end of the Year 2018 what nave been the main financial sources?”

corresponding to sources different from self-financing.

Sampling weight attached to each unit in the Multiscopo survey




Table 2. Descriptive findings

Independent Variables Mean Std. Dev. Min Max
Size 196,982 378.017 3.244.767 25 34271,31
Net sales 195,795 1.03e+07 1.68e+08 0 7,76E+12
Net Sales per employee 195,795 47729.23 89704.93 -2285079,9 7589006
Age 196,982 216.076 1.490.418 0,8 138.4
Treatment 189,651 .006301 .0791289 0 1
External Finance 196,98 .5927658 4913204 0 1
Family Ownership 196,982 .6618371 4730855 0 1
Human Resources 196,982 .6897635 4625915 0 1
Competitor Extra EU 196,982 .0938157 .2915729 0 1
Province 196,982 4.447.572 2.935.285 1 111
Nace2 196,982 4.758.573 2.244.971 6 96

Dependent Variables

CSR Intensity 106,982 5414048 8364753 0 3
CSR intensity=3 196,982 0275152 1635795 0 1
CSR intensity=2 106,982  .1431552 350232 0 1
CSR intensity=1 106,982  .1725488 3778577 0 1
CSR Circular Economy 196,982  .8319491 3739124 0 1
CSR Environment 106,982 6940685 460802 0 1
Eﬁ)ftil recycled materials as 196,982 2015514 4011599 0 1
Waste Reduction 196,982 797616 4017779 0 1
Pollution Control 196,982 5060665 4999645 0 1
Emission Reduction 196,982  .3129778 4637066 0 1




Table 4. Econometric findings

CSR . CSR. Circular Pollution Waste Reuse/r_ecycled Emission
intensity Intensity economy control reduction ma_terlals 8 Reduction
VARIABLES above zero inputs
@) ) ®) (4) (®) (6) ()
Treatment 1.9413***  2.1347***  0.6636*** 0.6696*** 0.4561***  0.4726***  (0.9935***
(0.0778) (0.0982) (0.1260) (0.0785) (0.1152) (0.0842) (0.0814)
Treatment x Employees  -0.0027*** -0.0032*** 0.0001 -0.0006** 0.0000 0.0011***  -0.0012***
(0.0002)  (0.0003)  (0.0003)  (0.0002)  (0.0002) (0.0003) (0.0002)
Treatment x Net Sales
per Empoyee -0.0004*** -0.0000*** -0.0002*** -0.0001*** -0.0001*** -0.0000** -0.0002***
(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000) (0.0000) (0.0000)
Employees 0.0027*** 0.0032***  -0.0001 0.0006** -0.0000 -0.0011***  0.0012***
(0.0002) (0.0003) (0.0003) (0.0002) (0.0002) (0.0003) (0.0002)
Net Sales 0.0004***  0.0000*** 0.0002*** 0.0001*** 0.0001*** 0.0000** 0.0002***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Age 0.0004 0.0005 0.0043***  0.0034***  0.0039*** -0.0000 0.0044***
(0.0004)  (0.0004)  (0.0005)  (0.0004)  (0.0005) (0.0004) (0.0004)
External Finance 0.1429***  0.1719***  0.3699*** (.1833*** (0.3076*** 0.1724*** 0.1826***
(0.0117)  (0.0118)  (0.0134)  (0.0106)  (0.0125) (0.0140) (0.0118)
Family Ownership 0.0648***  0.0827*** (0.2567*** 0.1878*** (.2266*** 0.2175%** 0.1320***
(0.0118)  (0.0122)  (0.0145)  (0.0111)  (0.0135) (0.0142) (0.0129)
Human Resources 0.5810***  0.5717***  0.4850*** 0.2677*** (0.4298*** 0.1894*** 0.1930***
(0.0125) (0.0125) (0.0138) (0.0109) (0.0129) (0.0145) (0.0126)
Non EU Competitor 0.3416***  0.3736***  0.2744*** (.1483*** (0.2160*** 0.1506*** 0.1995***
(0.0183)  (0.0197)  (0.0288)  (0.0187)  (0.0257) (0.0218) (0.0205)
Constant -.2448 -.3141 2717 .0859 .0644 .7613 .2157
(.7722) (.5321) (.3521) (.0652) (.0427) (.6529) (.3469)
Observations 189,649 189,649 189,649 189,649 189,649 189,649 189,649
R-squared 0.0299 0.0299 0.0299 0.0299 0.0299 0.0299 0.0299
Prov FE YES YES YES YES YES YES YES
NACE2 FE YES YES YES YES YES YES YES

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1



Table 5. Instrumental variable estimates

DEP VARIABLES CSR . . Reuse/recycled L
. . Circular Pollution Waste . Emission
intensity X materials as .
economy control reduction . Reduction
Instrument type above zero inputs
1) ) @) (4) (©) (6)
Second stage
Treatment
(instrumented) 2.695201*** 4391797*** 4465243*** 301967***  .3224683** 8557702 ***
(.8694362) (.1653224)  (.0745099) (.0790668) (.1014347) (.1164843)
Instrument Significant
in First Stage
(a) Employees-500 .0000948*** ,0000948*** .0000948*** .0000948*** .0000948***  .0000948***
(.0000338)  (.0000338)  (.0000338)  (.0000338) (.0000338) (.0000338)
(b) Net Sales-40min 5.84e-11 5.84e-11 5.84e-11 5.84e-11 5.84e-11 5.84e-11
(5.22e-11)  (5.22e-11)  (5.22e-11)  (5.22e-11) (5.22e-11) (5.22e-11)

Instruments

(@) Dummy taking value one if the company has more than 500 employees
(b) Dummy taking value one if the company’s net revenues are higher than 40 million



Table 6. Econometric findings — quadratic specification

Variables CSR CSR Circular Reuse/Recycled Waste Reduction Emission CSR above zero Pollution control
Intensity Economy materials as inputs Reduction
1) ) ®) (4) ) (6) @)
Treatment& Interactions
Treatment 1.7659*** 0.7315*** 0.4754*** 0.5096*** 0.8737*** 1.6243*** 0.5244***
(0.0850) (0.1743) (0.1002) (0.1484) (0.0998) (0.1282) (0.0942)
Treatment*Employee -0.0019*** 0.0004 (0.0012)*** (0.0003) -0.0007*** -0.0002 -0.0001
(0.002) (0.0003) (0.0003) (0.0002) (0.0002) (0.0005) (0.0002)
[Treatment*Employees]? 0.0001 0.0002* 0.0002 0.0003 0.0003 0.0002 0.0004**
(0.0003) (0.0001) (0.0002) (0.0005) (0.0006) (0.0004) (0.0007)
Treatment*NetSales per employee -0.0003*** -0.0001*** -0.0001* -0.0001*** -0.0001*** -0.0003*** -0.0001***
(0.00003) (0.00004) (0.00006) (0.00003) (0.00004) (0.00002) (0.00003)
[Treatment*NetSales per employee]? 0.0001** 0.0002 0.0002 0.0005 0.0003 0.0002 0.0001
(0.0003) (0.0005) (0.0004) (0.0006) (0.0008) (0.0004) (0.0001)
Forcing variables
Employees 0.0020*** -0.0005* -0.0012*** -0.0003 0.0007*** 0.0003 0.0002
(0.0002) (0.0003) (0.0003) (0.0002) (0.0002) (0.0005) (0.0002)
[Employees]? 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001
(0.0001) (0.0001) (0.0001) (0.0001) (0.0003) (0.0001) (0.0001)
Net Sales per employee 0.0003*** 0.0001*** 0.0002* 0.0001*** 0.0001*** 0.0003*** 0.0001***
(0.0001) (0.00001) (0.0001) (0.0003) (0.0004) (0.00006) (0.00002)
[Net Sales per employee]? -0.0001** -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
(0.00004) (0.0003) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)




Figure 1 Regressions Discontinuity Plots - Cut-Off: 500 Employees
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Panel D. Circular Economy
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Figure 2. Probability density functions of number of employees and net sales around the Non Financial
Reporting mandatory thresholds (500 employees and 40 millions net sales)
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