The Impact of Executive Compensation on Environmental Innovation Disclosure in
Brazilian Firms

1 Introduction

In recent years, environmental innovation has become part of the business strategy due
pressure from various stakeholders such as competitors, suppliers, consumers and regulators
(Biscione et al., 2020). Environmental innovation involves the use of non-toxic and harmless
materials and production techniques, product selection and processes that minimize
environmental degradation (Liao, 2020). In this line, environmental innovation has a key role
in providing solutions for renewable energy generation, energy efficiency, decarbonization,
among other environmental issues (Losacker & Liefner, 2020). Therefore, environmental
innovation can be used by companies and their suppliers to increase their environmental
performance (Zhang et al., 2020) and environmental innovation is an inevitable change that
firms must make in environmental issues (Jiao et al., 2020).

Sustainability reporting can play an important role in supporting the response to
environmental problems such as resource depletion and global warming (Dagiliene et al., 2020)
and helps companies comply with their environmental responsibilities, such as regulatory
requirements, ensuring greater control over possible environmental damage (Malarvizhi &
Matta, 2016). Moreover, firm's environmental disclosure has valuable information about its
environmental strategies (Radu et al., 2020) and strengthens the firm's link with its investors,
customers, regulators and suppliers (Tzouvanas et al., 2020).

Executive compensation is designed to prevent or promote some behavioral
characteristics of executives (Kang, 2017). Compensation packages usually have salary, bonus
and stock options (Murphy, 1999). Capital suppliers of a firm when interested in the social and
environmental performance of the firm want to make sure that the executive directors of the
firms also are focused on the social and environmental performance (Maas, 2018). Social and
environmental performance is linked to executive compensation in many organizations (Al-
Shaer & Zaman, 2019). In this regard, executives see investment in social and environmental
activities as a strategy to improve firm performance and align their interests with those of
shareholders (Karim et al., 2018).

Previous studies demonstrate the influence the salary-based compensation (Karim et al.,
2018; Lois Schafer Mahoney & Thorne, 2006; McGuire et al., 2003), bonus-based
compensation (L. S. Mahoney & Thorne, 2005; Lois Schafer Mahoney & Thorne, 2006) and
stock-based compensation (Deckop et al., 2006; Karim et al., 2018; L. S. Mahoney & Thorne,
2005; Lois Schafer Mahoney & Thorne, 2006; Okafor & Ujah, 2020; Peng, 2020) (Berrone &
Gomez-Mejia, 2009) on the social and environmental aspects. However, the evidence for the
executive compensation in environmental innovation is still scarce.

The objective of the paper is to analyze the influence of executive compensation on the
environmental innovation disclosure. Theoretically, the effect of executive compensation on
environmental innovation disclosure can be explained using agency theory. According to the
agency theory the disclosure of non-financial information, such as environmental disclosure,
can be a way for companies to reduce information asymmetry, the cost of capital and share
more information with shareholders (Mio et al., 2020) and executive compensation encourages
managers to be more concerned with environmental issues and, with this, there is an increase
in the disclosure of environmental information to reduce information asymmetry in the
decision-making process (Kartadjumena & Rodgers, 2019). In this line, it is believed that the
conflict between principal and agent is inevitable (Cherian et al., 2020). Therefore, agency
theory provides an appropriate framework to explain and resolve the principal-agent conflict
that can occur in a situation where the goals or desires of both sides differ (Pham et al., 2020).



The study collects data from 81 listed firms on the B® (Brazil Stock Exchange and Over-
the-Counter Market) over a 5-year period (2015-2019). The study contributes to the literature
in several aspects. First, the study investigates quantitatively the impact of executive
compensation on the environmental innovation disclosure in Brazilian firms. Second, proposes
an environmental innovation disclosure metric. Finally, data was obtained from Thomson
Reuters database. Thomson Reuters database provides environmental, social and governance
(ESG) information of firms from stock market filings and annual company reports (Burkhardt
et al., 2020).

The remainder of the paper is organized as follows. Section 2 reviews the literature and
develops the relevant research hypotheses. The research design is presented in Section 3.
Section 4 reports the empirical results and discussion of the findings. Finally, Section 5
concludes the paper.

2 Literature Review and Hypothesis Development

2.1 Executive compensation and environmental innovation disclosure

Innovation is a crucial element in a firm's competitive advantage and the main
mechanism of economic growth (Liu et al., 2020). Firms are adopting environmental innovation
as a strategy to achieve environmental sustainability (Song et al., 2020). In this line, innovative
goods and services play key roles in the fight against fundamental social and environmental
challenges, such as the supply of potable water to the world's population and climate change
(Fichter & Tiemann, 2020). Moreover, environmental innovation helps firms attract more
investors, suppliers, creditors and other stakeholders and acquire more financial resources for
the firm (Liao, 2020).

Engaging executives in social and environmental activities can be seen as their fiduciary
duty and by investing in social and environmental activities they can improve shareholder value
(Karim et al., 2018). Managers tend to be encouraged to disclose environmental information in
a correct way, with the objective of reducing information asymmetry in relation to shareholders
(Kartadjumena & Rodgers, 2019). In this context, firms adopt a wide variety of compensation
structures to alleviate the problem of alignment of managers' incentives (Peng, 2020).
Therefore, compensation is seen as the main tool to align the interests of managers and
shareholders and in situations of information asymmetry directors should have short- and long-
term incentive systems (Deckop et al., 2006; Sheikh, 2020)

2.2 Salary and environmental innovation disclosure

Salary is a fixed component in executive compensation (Lois Schafer Mahoney &
Thorne, 2006; McGuire et al., 2003; Okafor & Ujah, 2020). Higher salaries make executives
arrogant which results in less interest from executives in making decisions that promote the
interest of society (Okafor & Ujah, 2020) because salary is the only remuneration structure
independent of performance (Rekker et al., 2014). Moreover, short-term paid executives are
more likely to act only to maximize their personal wealth (Sajko et al., 2020) and executives
who have their remuneration based on short-term incentives, such as salary, are financially
discouraged from getting involved in social and environmental aspects (Deckop et al., 2006).

Karim et al., (2018), Lois Schafer Mahoney & Thorne (2006) and McGuire et al., (2003)
determined that executives with salary-based compensation have a lower incentive to engage
in environmental activities. In line with theoretical discussions and prior empirical findings, the
following hypothesis is proposed:

Hypothesis 1: There is negative relationship between salary-based compensation and
environmental innovation disclosure
2.3 Bonus and environmental innovation disclosure

Annual bonuses link the executive director's compensation to the company's firm
performance to motivate them to make decisions that increase firm profit (Fabrizi et al., 2014).
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Bonus can be seen as an incentive being important for the alignment of interests between
shareholders and executives, because it is the most performance sensitive part (Rekker et al.,
2014; Velte, 2019) and acts as an incentive for future performance of the executive (Lois
Schafer Mahoney & Thorne, 2006). Therefore, bonus can be seen as a mechanism that reduces
the conflict between principal and agent, encouraging greater investments in environmental
activities.

Previous studies revealed a positive and significant relationship between bonus-based
compensation and environmental aspects (L. S. Mahoney & Thorne, 2005; Lois Schafer
Mahoney & Thorne, 2006). In line with theoretical discussions and prior empirical findings,
the following hypothesis is proposed:

Hypothesis 2: There is positive relationship between bonus-based compensation and
environmental innovation disclosure

2.4 Stock-based compensation and environmental innovation disclosure

According to agency theory, stock-based compensation is an effective way to reduce
agency problems, aligning the interests of principals and agents (Zou et al., 2015). Stock-based
compensation instead of cash compensation (salary) provides a better alignment between the
interests of managers and shareholders (Okafor & Ujah, 2020). In this regard, stock-based
compensation provides managers with the possibility to take more risk (Dunbar et al., 2020),
affecting an important characteristic of the executive director, which is his approach to risk
taking (Kang, 2017) and investments in social and environmental aspects are considered a way
of managing risk and are an additional tool that reduces corporate risk (Sheikh, 2020).

Executives who receive stock-based compensation are more likely to take actions
consistent with maximizing the company's value over the long term because their wealth will
increase if the stock price increases (Lois Schafer Mahoney & Thorne, 2006). Long-term
compensation, such as stock-based compensation, provides a greater commitment to
demanding environmental strategies, improving environmental performance (Berrone &
Gomez-Mejia, 2009). Therefore, long-term compensation structure is more likely to align
managers' interests with social and environmental aspects (Deckop et al., 2006; Peng, 2020;
Sheikh, 2020; Yuan et al., 2020).

Empirically, Deckop et al., (2006), Karim et al., (2018), L. S. Mahoney and Thorne,
(2005), Lois Schafer Mahoney and Thorne (2006), Okafor and Ujah (2020) and Peng (2020)
found a significant positive relationship between stock-based compensation and environmental
aspects. In line with theoretical discussions and prior empirical findings, the following
hypothesis is proposed:

Hypothesis 3: There is positive relationship between stock-based compensation and
environmental innovation disclosure

3 Research design

3.1 Sample and data

The sample consists of 81 listed firms on the B® (Brazil Stock Exchange and Over-the-
Counter Market) collected from 2015 to 2019. The sample is unbalanced, because full data is
not available for all companies and for all years, and it consists of a total of 328 firm-year
observations. Data on the environmental innovation disclosure was obtained from Thomson
Reuters database. Thomson Reuters database provides environmental, social and governance
(ESG) information of firms from stock market filings and annual company reports (Burkhardt
et al., 2020). Also, we obtain longitudinal data on compensation indicators from the Reference
Forms available at the Securities Commission ("CVM™) website and financial data were
obtained from Compustat database. Table 1 illustrates the sector classification used in this
analysis, based on the Brazil Stock Exchange and Over-the-Counter Market classification.



Table 1
Sample distribution by sector of activity

. Frequency

Sector No. Firms Absolute Relative
Basic Materials 7 31 9,45
Capl.tal Goods and 9 35 10.67
Services

Communications 3 12 3,66
Consumer Cyclical 18 71 21,65
Consumer Non-Cyclical 7 31 9,45
Financial 15 60 18,29
Health 5 20 6,10
Information Technology 1 4 1,22
Oil, Gas and Biofuels 5 19 5,79
Utilities 11 45 13,72
Total 81 328 100

As is evident from the data in Table 1, the sample comprised ten activity sectors.
Companies belonging to the consumer cyclical sector represent 21.65%, followed by the
financial and utilities sectors at 18,29% and 13,72%, respectively. The sector with the lowest
representation was Information Technology at 1,22%.

3.2 Dependent variable
Environmental innovation disclosure is presented in this study as the dependent

variable, in line with previous studies (Maria Consuelo Pucheta-Martinez et al., 2020; Maria
Consuelo Pucheta-Martinez & Gallego-Alvarez, 2019), this variable is calculated as the ratio
between the aggregate of 23 items focused on environmental innovation issues and the total
number of items analyzed. If the company discloses information on an item, this will take the
value 1; if not, the value is 0. The 23 items analyzed of environmental innovation are shown in
Table 2.

Table 2

Environmental innovation disclosure items

Environmental Eco-design Noise Hybrid Environmental Equator
roducts roducts reduction vehicles assets under principles
P P MGT Equator
Equator .
L . Organic .
principles or Environmental Product impact
. ) . ) Nuclear Labelled wood products o
environmental project financing S minimization
- initiatives
projects
Take bac_k and Respo_n5|ble use GMO Agrochemical Agrochemical Anlmal testing
recycling of environmental 0 products in the past 12
LY products 5% revenue . .
initiatives products Agrochemical fiscal years
Animal testing Animal testing Renewable Water Sust_am_able
A : clean energy . building
cosmetics reduction Technologies
products products

Note: MGT = management; GMO = genetically modified organisms.
3.3 Independent variables
We divide the executive compensation into three groups: salary, bonus and stock —
based. Salary is calculated as a percentage of salary payments to total executive compensation,
in line with previous studies (Deckop et al., 2006; Karim et al., 2018). Bonus is calculated as
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a percentage of bonus payments to total executive compensation, as proposed by Deckop et al.
(2006) and Karim et al., (2018). Stock — based compensation is measured as a percentage of
stock-based compensation to total executive compensation, in line with previous studies
(Deckop et al., 2006; Karim et al., 2018; L. S. Mahoney & Thorne, 2005; Lois Schafer Mahoney
& Thorne, 2006; McGuire et al., 2003).

3.4 Control variables
We control other potential factors that may influence environmental innovation

disclosure. Company performance was calculated as market capitalization of common stock
plus book value liabilities divided by the book value of total assets (Aggarwal et al., 2019; M
C Pucheta-Martinez et al., 2019; Maria Consuelo Pucheta-Martinez et al., 2020). Profitability
in line with Garcia-Sanchez (2020) was measured as income after taxes for the fiscal period
divided by total assets. Leverage, was also controlled, measured as debt over total assets
(Olthuis & van den Oever, 2020; Orazalin, 2020; Orazalin & Baydauletov, 2020; M C Pucheta-
Martinez et al., 2019; Maria Consuelo Pucheta-Martinez et al., 2020). The company size was
calculated as natural logarithm of total assets (Orazalin, 2020; Orazalin & Baydauletov, 2020;
Maria Consuelo Pucheta-Martinez et al., 2020). See the variables description in Table 3.

Table 3

Variables description

Variable Variable name Model Proxy

name name

Dependent Environmental EID Environmental innovation disclosure items/ total
innovation disclosure number of items

Independent  Salary-based SALARY  Salary payments/ total executive compensation
compensation

Independent  Bonus-based BONUS Bonus payments/ total executive compensation
compensation

Independent  Stock-based STOCK Stock-based  compensation/  total  executive
compensation compensation

Control Company performance QTOBIN Market capitalization of common stock plus book

value liabilities/book value of total assets.

Control Profitability ROA Income after taxes for the fiscal period/Total assets

Control Leverage LEV Total debt/Total assets

Control Firm size FSIZE Natural logarithm of total assets

3.5 Empirical models
The hypothesis proposed will be estimated with the following model:

CORR i1= o+ 1 SALARY i + B2 BONUS i+ B3 STOCK i+ B4 QTOBIN i + Bs ROA i + P
LEVitBr TAM it + & (1)

where, EID is the environmental innovation disclosure, measured using environmental
innovation disclosure items divided by total number of items. SALARY is the salary-based
compensation, calculated using salary payments divided by total executive compensation.
BONUS is the bonus-based compensation, measured using bonus payment divided by
executive compensation. STOCK is the stock-based compensation calculated using stock-based
compensation divided by total executive compensation. QTOBIN is the company performance,
calculated using market capitalization of common stock plus book value liabilities divided by
book value of total assets. ROA is the profitability, measured using income after taxes for the
fiscal period divided by total assets. LEV is the leverage, calculated using total debt divided by
total assets. FSIZE is the firm size, measured using natural logarithm of total assets. Po the
constant, i represents firm, t represents time dimension (years), p1 to B7 are the regression
coefficients, ¢ is a vector of the stochastic error term.



4 Results

4.1 Descriptive Statics

Table 4 reports a summary of the descriptive statistics for all variables considered in the
study model. The average environmental innovation disclosure is 0,705 with an SD of 0,081,
and it ranges from 0 to 0,260.

Table 4

Descriptive statics

Variables N Mean SD Minimum Maximum
EID 328 0,070 0,081 0 0,260
SALARY 328 0,367 0,136 0 1
BONUS 328 0,115 0,157 0 0,798
STOCK 328 0,169 0,157 -0,207 0,988
QTOBIN 328 0,301 0,287 0 4,010
ROA 328 0,030 0,107 -1,167 0,366
LEV 328 0,283 0,197 0 0,897
FSIZE 328 23,711 1,604 20,604 28,071

Notes: EID is the environmental innovation disclosure, measured using environmental innovation disclosure items divided by
total number of items. SALARY is the salary-based compensation, calculated using salary payments divided by total executive
compensation. BONUS is the bonus-based compensation, measured using bonus payment divided by executive compensation.
STOCK is the stock-based compensation calculated using stock-based compensation divided by total executive compensation.
QTOBIN is the company performance, calculated using market capitalization of common stock plus book value liabilities
divided by book value of total assets. ROA is the profitability, measured using income after taxes for the fiscal period divided
by total assets. LEV is the leverage, calculated using total debt divided by total assets. FSIZE is the firm size, measured using
natural logarithm of total assets.

The average level of salary-based compensation is 36,7% which is similar to 31%
reported by Karim et al., (2018) and it ranges from 0 to 100%. The mean value of bonus is
0,115 which is less than 0,251 reported by L. S. Mahoney & Thorne (2005) and similar to 0,13
reported by Deckop et al., (2006) and it varies between 0 and 0,988. The average level of stock-
based compensation is 16.9% which is less than 49%, 60.7% and 63% reported by Deckop et
al., (2006), Karim et al., (2018) and L. S. Mahoney and Thorne, (2005), respectively and it
ranges from -0,207 to 0,988.

4.2 Multivariate analysis

We test our hypotheses using the generalized method of moments (GMM) system
estimator appropriate for relatively short periods (Blundell & Bond, 1998). GMM method is
based on the assumption that the variables in the model are valid instruments and the error terms
are not serially correlated (Criséstomo et al., 2020; Criséstomo & de Freitas Branddo, 2019)
and allows the use of instrumental variables more easily (ur Rehman et al., 2020). This method
also resolves the problem of endogeneity and provides solutions for biases of simultaneity,
reverse causality and any omitted variables, controlling the individual and temporal effects
(Djebali & Zaghdoudi, 2020). Further, this technique is used in social science because it
presents several advantages, such as, it avoids unobservable heterogeneity resulting from
specific characteristics of each firm that are constant in time, eliminating the risk of biased
results and it allows controlling the possible endogeneity of independent variables (Pérez-
Cornejo et al., 2020).

All the model specifications pass the AR (2) test analyzes the non-serial correlation
between the error terms and validity of the instruments and the Hansen test of overidentifying
restriction is performed to verify the existence of correlation between the instruments and the
error term. The Hansen test for over-identification of restrictions explores the lack of correlation
between the instruments and the error term testing the validity of the model specifications
(Cris6stomo et al., 2020; Crisdstomo & de Freitas Brandao, 2019). Table 5 presents the findings
of all the models.

Table 5
Results of the generalized method of moments GMM




Variables Model 1 Model 2 Model 3

Coef p-value Coef p-value Coef p-value
EID (1 -0,439 0,326 -0,536 0,307 -0,538 0,333
SALARY -0,137 0,040**
BONUS 0,070 0,346
STOCK 0,004 0,924
QTOBIN 0,013 0,460 0,019 0,361 0,019 0,329
ROA -0,039 0,764 -0,107 0,483 -0,098 0,478
LEV -0,044 0,499 -0,054 0,405 -0,040 0,579
FSIZE 0,039 0,017** 0,046 0,016** 0,045 0,022**
Intercept -0,802 0,038** -1,030 0,026 -1,004 0,033**
Year Yes Yes Yes
dummy
No. of firms 85 85 85
No. of 301 301 301
observ
Instruments 29 29 29
Wald x? test 18,39 0,000*** 18,08 0,000%** 19,26 0,000***
AR (1) -2,22 0,026 -1,05 0,295 -1,18 0,237
AR (2) 0,42 0,672 -1,30 0,195 -0,79 0,430
Hansen test 14,32 0,111 14,12 0,777 15,41 0,696

Notes: EID is the environmental innovation disclosure, measured using environmental innovation disclosure items divided by
total number of items. SALARY is the salary-based compensation, calculated using salary payments divided by total executive
compensation. BONUS is the bonus-based compensation, measured using bonus payment divided by executive compensation.
STOCK is the stock-based compensation calculated using stock-based compensation divided by total executive compensation.
QTOBIN is the company performance, calculated using market capitalization of common stock plus book value liabilities
divided by book value of total assets. ROA is the profitability, measured using income after taxes for the fiscal period divided
by total assets. LEV is the leverage, calculated using total debt divided by total assets. FSIZE is the firm size, measured using
natural logarithm of total assets. Models are estimated by two step system generalized method of moments (GMM). *, ** and
*** statistically significant at 0.10, 0.05 and 0.01 levels, respectively.

In Model 1, we explore how salary-based compensation affects environmental
innovation disclosure. Model 2 analyzes the impact of bonus-based compensation on
environmental innovation disclosure. In Model 3 we examine the association between the stock-
based compensation in environmental innovation disclosure.

In Model 1, we explore the influence of salary-based compensation on the
environmental innovation disclosure. Our results indicate a negative and significant coefficient
(coefficient = -0,137; p = 0.040). This result supports Hypothesis 1 and corroborates the
findings of Karim et al., (2018), Lois Schafer Mahoney and Thorne (2006) and McGuire et al.,
(2003) that salary-based compensation has a negative impact on environmental activities. Our
result is also consistent with the theoretical predictions that executives based on short-term
compensation are less encouraged to engage in environmental activities.

Moving to model 2, we examine the association between bonus-based compensation
and environmental innovation disclosure. The findings reveal a positive and insignificant
coefficient (coefficient = 0,070; p = 0, 346) of bonus-based compensation on environmental
innovation disclosure, implying that Hypothesis 2 is not supported. Our result does not provide
support for the resource dependency theory which says that the board specific skills diversity
provides for greater board effectiveness and decisions in line with environmental issues. This
result is consistent with the empirical findings of Kang (2017) and Okafor and Ujah (2020).

Model 3 analyses the effect of stock-based compensation on the environmental
innovation disclosure. The variable the stock-based compensation provides a positive sign and
not statistically significant (coefficient = 0,004; p = 0,924), thus that Hypothesis 3 is not
supported. Our results show that stock-based compensation is not a determinant factor on
environmental innovation disclosure, i.e. it does not support the idea of agency theory that long-
term incentives play a key role in corporate governance and are efficient in resolving agency
conflicts. The summary of hypotheses is presented in Table 6.



Table 6

Summary of hypotheses
Hypothesis Variable Expected Actual Level of
name sign sign support

Hypothesis 1: Hypothesis 1: There is negative
relationship between salary-based compensation ~ SALARY ) “) Supported
and environmental innovation disclosure

Hypothesis 2: There is positive relationship

between  bonus-based  compensation  and BONUS +) ()] Sup,:gtrted
environmental innovation disclosure

Hypothesis 3: There is positive relationship Not
between  stock-based  compensation  and STOCK +) )] Supported

environmental innovation disclosure
In summary, the results confirm that salary-based compensation does to promote
environmental initiatives. The results are consistent with agency theory, and emphasizes that
short-term compensation (salary-based compensation) decrease engagement in environmental
disclosure.

5 Conclusion

This study analyzes the link between executive compensation and environmental
innovation disclosure. Using a data of 81 listed firms on the B3 (Brazil Stock Exchange and
Over-the-Counter Market) collected from 2015 to 2019, we employ two-step system GMM to
test study hypotheses. We measure environmental innovation disclosure as the ratio between
the aggregate of 23 items focused on environmental innovation issues and the total number of
items analyzed.

We find a negative and significant relationship between salary-based compensation and
environmental innovation disclosure. This result is consistent with, agency theory. A positive
and insignificant relationship between bonus-based compensation and environmental
innovation disclosure was also found. In addition, we noted a positive and insignificant
relationship between stock-based compensation and environmental innovation disclosure.

This study suffers of some limitations. We also noted that few firms disclose their
environmental aspects this represents a difficulty in environmental innovation disclosure.
Future research could focus on other environmental aspects, such as greenhouse gas emissions.
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