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ABSTRACT

This study analyzes whether the rigor of environmental regulations encourages
industrial companies in developed and emerging countries to invest in
Green Innovation (GI), and what is the impact on financial performance.
The sample was composed of 159 industrial companies, listed in the
Financial Times’ 500 largest companies by market value in 2015. For the
analysis, Structural Equation Modeling was used to verify the relationship
between the variables. The main results were that the strictness of the
countries’ environmental regulations, and the size of the companies had a
statistically significant positive impact only on construct GI2, composed of
the variables Global Compact and environmental investments. Countries
competitiveness did not positively influence companies’ GI efforts, and the
degree of internationalization of companies had no significant effect on any
of the GI constructs. Furthermore, the efforts of companies in GI do not
reflect positively on their financial performance.
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1. INTRODUCTION
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Staying global and economically competitive in the market has become a constant challenge for
organizations, given the intensification of changes in social, political, economic, and technological
conditions that have resulted in different consumer demands. In addition, awareness about
reducing impacts on the environment and preserving the planet has become a relevant topic in
recent decades (Cai et al., 2017). In this scenario, Porter (1989) argues about the need to adopt a
sustainable strategy in order to obtain a competitive advantage and stand out from competitors.
For Porter (1989), competitive advantage is associated with innovation as organizations perceive
ways to compete better in the market. For Mintzberg et al. (2003) innovation consists of breaking
with established standards. Davila, Epstein and Shelton (2006) assert that, in the long run, only
the ability to innovate better and continuously can guarantee the survival of a company.
Connected to innovation, the concern with environmental issues has become an important
factor for organizations. Pujari (2006) guarantees that the debate regarding practices involving
environmental and sustainable issues is growing. There is a greater pressure on the part of
consumers, who began to demand environmentally correct and sustainable conduct from
organizations. In addition, it is emphasized that laws concerning environmental practices can
be considered fundamental when considering the decision of organizations in the adoption of
innovation activities (Arenhardt, Battistella, & Franchi, 2012).
Thus, considering an increasingly competitive scenario, under the trend of strict environmental
protection regulations and conventions, as well as the rise of international consumer
environmentalism, companies must now be able to invest in the environment and remain
profitable to meet the needs of shareholders. Furthermore, they must seek sustainable practices
and innovations that bring environmental, social and economic benefits.
Under Porter’s hypothesis, Porter and van der Linde (1995) sought to present how environmental
performance can contribute to obtaining a competitive advantage on the part of companies
and nations. The authors assure that if the environmental regulation is properly elaborated and
applied, it will benefit the company and the environment by stimulating innovation. Thus,
strict environmental regulation encourages companies to seek innovations to reduce the cost of
improving environmental impact, increasing their competitiveness. According to Gordon and
McCann (2005), the definition of innovation is not simple, in view of the fact that it is a term
widely used in several contexts.
In this scenario of fierce competition, the concept of Green Innovation arises. For Dangelico
and Pujari (2010), the term Green Innovation is used to refer to efforts in search of environmental
protection, conservation of energy and resources and also the reduction or
elimination of toxicity, pollution, and waste. According to Chen, Lai, and Wen (2006), it
consists of innovations in products and processes in which energy savings, pollution prevention,
waste recycling, and environmental management are sought.
Dangelico and Pujari (2010) state that, although no product has a zero impact on the
environment, the practice of Green Innovation can be considered one of the key factors to
simultaneously improve companies’ environmental, social, and financial results. However, Link
and Naveh (2006) stated that investments in Green Innovation do not always result in high
financial performance by companies. Gauthier and Wooldridge (2012) consider that the financial
benefits from sustainable innovation are still uncertain and divergent.

In the literature, the number of studies that address the relationship between Green Innovation
and the performance of companies has increased, but the results are still contradictory (Ar, 2012;
Arenhardt et al., 2012; Lin, Tan, & Geng, 2012; Aguilera-Caracuel; Ortiz-de-Mandojana, 2013;
Ghisetti & Rennings, 2014; Li, 2014; Przychodzen & Przychodzen, 2015; Xie et al., 2015).
These inconsistencies may be related to the methodology used, the context of the countries, the
sector analyzed, the theory used, and other factors.
Several studies on Green Innovation have used Institutional Theory as a reference, seeking to
explain the relationship between institutional pressures on companies’ sustainable actions (Seles
et al., 2016; Dubey et al., 2017; Rentizelas et al., 2020; Borsatto & Amui, 2018). However, when
seeking to complement the arguments of DiMaggio and Powell (1983), Scott (2001) presented
neo-institutional proposals where external pressures can affect the diffusion and development
of institutional norms and practices through operational innovations.
In this context, and considering that this study will address environmental regulations and the
competitiveness of countries as a backdrop for Green Innovation in companies, and analyze the
financial consequences of environmental management practices, the Neoinstitutional Theory
will be used as a reference. According to Ntim and Soobaroven (2013), the Neoinstitutional
Theory suggests that institutional forces, such as political, economic and social institutions, can
lead or shape a company’s involvement with social and environmental performance. In addition,
Neoinstitutional Theory predicts that a company’s response to institutional pressures is usually
motivated by legitimacy and efficiency. Through legitimation, companies can fulfill institutional
pressures by adopting corporate social strategies that can help them obtain, maintain and defend
organizational legitimacy (Ntim, 2016). For efficiency, companies can become substantially
involved in social and environmental practices in order to protect the interests of shareholders
and to improve financial performance (Aguilera et al., 2007).
Recognizing the importance of the relationship between environmental regulations and
competitiveness on the environmental management of companies in developed and developing
countries, and the contradiction of the results of studies on the subject, the question that guides
this research is: what is the relationship between the degree of severity of environmental regulations
and the international competitiveness of countries with efforts in Green Innovation and the
financial performance of companies in the industrial sector in developed and developing countries?
Thus, based on the neoinstitutional theory, the main objective of this research is to analyze the
relationship between the degree of severity of environmental regulations and the international
competitiveness of countries with efforts in Green Innovation (GI) and the financial performance
of companies in the industrial sector of developed countries (DC) and emerging countries (EC).
The results showed that the strictness of the countries’ environmental regulations and the
size of the companies had a positive impact on construct GI2, composed of the variables Global
Compact and Environmental Investments. However, the competitiveness of countries and the
degree of internationalization of companies did not have significant effects on any of the IV
constructs. In addition, companies’ Green Innovation efforts have not had a positive impact on
financial performance, differing from what has been presented in the literature.
In view of the divergences in the results presented in the literature, which can be complemented
by this study, it is expected that this research can contribute by shedding light on a “counterdiscussion” on Green Innovation and its relations with environmental regulations and financial
performance, as has been approached by other authors (Lee & Min, 2015; Dangelico, 2016).
From a managerial point of view, this study suggests that the rigor of environmental regulations
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still shapes decisions in relation to environmental investments and voluntary sustainability
actions, which, in a certain way, helps the company’s image in the market, but does not reflect
on financial performance.
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2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
The search for sustainable development by institutions, companies, and nations has been
emphasized in recent years (Herciu & Ogrean, 2014). For the aforementioned authors, sustainable
competitiveness is the goal of all economies. According to Balkyte and Tvaronaviciene (2010),
competitiveness must be supported by a broad view of the economy and society. In this scenario,
the adoption of environmental practices by companies has become a factor of relevance and
growing interest among scholars (Gauthier & Wooldridge, 2012).
Currently, the discussion about sustainability runs through a development model that focuses
on strategies that encompass, in addition to environmental preservation practices,
economic growth and social participation. This model is called the Triple-Bottom Line or
Sustainability Tripod, and it causes a paradigm shift on the part of companies who, in search of
sustainable development, must now be aware of the three dimensions of this model: environmental,
economic, and social.
For Carpes et al. (2012), the understanding of this model can be summarized under the conception
that companies can obtain financial return without undue exploitation of natural resources and the
oppression of workers. Herciu and Ogrean (2014) state that it is the synergy between economic,
social, and environmental developments that will create sustainable competitiveness for nations.
According to Barbieri et al. (2010), it is considerable to show that sustainable development, in
addition to encompassing the three dimensions mentioned in the Triple-Bottom Line, requires
substantial innovation, developing important strategies, and contributing to national and
international economic policies.
For Lustosa (2010), preserving the environment is a differentiating factor in a competitive
process of companies and including environmental concerns in their strategies has become a
possibility. Such differentiation permeates the innovation process. The literature addresses that
investments in Green Innovation lead to increased competitiveness. Apak and Atay (2015) affirm
that Green Innovation is an important tool for obtaining an international competitive advantage
in global markets. Podcameni (2007) identified that the adoption of environmental innovations
indirectly reinforces the competitive performance of companies.
Several studies show that companies are under severe pressure from environmental regulations to
adopt environmental practices (Doran and Ryan, 2012; Li, 2014; Zailani, 2015; Liu et al. 2017).
Zhu and Sarkis (2007) identified that the existence of market and regulatory pressures influences
organizations to have better environmental performance. Sarkis et al. (2010) contributed to the
literature by presenting that the pressure from interested parties and the dimensions of dynamic
capabilities are complementary theoretical structures. Porter and van der Linde (1995) assert
that the new paradigm of global competitiveness requires the ability to innovate quickly. In this
paradigm, the authors argue about the profound implications for environmental policies and
consider that these policies are favorable to innovation and stimulate environmental innovation
practices by companies.
However, these results can be contrasted, considering the existence of studies that had contrary
findings, that is, that the regulations do not directly affect the posture for the adoption of

environmental practices by companies (Zhu and Geng, 2013; Lin et al., 2014; Ren et al., 2018).
Bernauer et al. (2006) state that the effects of environmental regulation on innovation are still
considered inconclusive and contested. Eiadat et al. (2008), when examining the links between
the adoption of an environmental innovation strategy and the business performance of companies
in Jordan’s chemical industry, found that the adoption of an environmental innovation strategy
is influenced by certain forces of environmental pressure. In view of the above, the following
hypotheses were established:

• H1a: Environmental regulations are positively related to the Green Innovation (GI1) effort

of companies in the industrial sector of DC and EC.
• H1b: Environmental regulations are positively related to the Green Innovation (GI2) effort
of companies in the industrial sector of DC and EC.
• H2a: Countries’ competitiveness is positively related to the Green Innovation (GI1) effort
of companies in the industrial sector of the DC and EC.
• H2b: Countries’ competitiveness is positively related to the Green Innovation (GI2) effort
of companies in the industrial sector of the DC and EC.
Other studies discuss the size of companies as a determining factor for adopting environmental
practices. Podcameni (2007) identified that the companies that tend to adopt more environmental
innovations are large companies. Wang and Song (2017) verified that the size of the company and
the type of ownership potentially affect green technological progress. According to the authors, state
or foreign companies with a high level of income pay greater attention to environmental issues.
Zhu and Sarkis (2007), when analyzing the Chinese industry, found that the implementation
of environmental practices occurred with the objective of meeting the demand for exports and
sales to foreign customers. Thus, hypotheses 3 and 4 are proposed:

• H3a: The size of companies in the industrial sector of the DC and EC are positively related

to the Green Innovation effort (GI1).
• H3b: The size of companies in the industrial sector of DC and EC are positively related to
the Green Innovation effort (GI2).
• H4a: The degree of internationalization of companies in the industrial sector of the DC
and EC are positively related to the Green Innovation effort (GI1).
• H4b: The degree of internationalization of companies in the industrial sector of the DC
and EC are positively related to the Green Innovation effort (GI2).
Balkyte and Tvaronaviciene (2010) expound on the need to develop sustainable competitiveness
based on theoretical models that describe the relationships between international globalization,
economic growth, sustainable development, well-being, and competitiveness.
Barbieri et al. (2010) state that Green Innovation contributes both to economic development
and to the preservation of the environment, being, therefore, a key element towards more
sustainable development. Zailani et al. (2015) found that Green Innovation has a positive effect
on the three dimensions of the Sustainability Tripod.
Doran and Ryan (2012), based on the theory of Porter and van der Linde (1995), found
that eco-innovation is considered more important than non-eco-innovation in determining the
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company’s performance. Li (2014) found that the effect on companies’ financial performance
occurs through the mediating role of environmental performance. Aguilera-Caracuel and
Ortiz-de Mandojana (2013) found that companies that adopt Green Innovation have a positive
relationship between the intensity of Green Innovation and the company’s profitability. Thus,
hypothesis 5 was developed:

• H5a: The Green Innovation effort (GI1) of companies in the industrial sector of DC and
EC are positively related to their financial performance.
H5
• b: The Green Innovation effort (GI2) of companies in the industrial sector of DC and
EC are positively related to their financial performance.
From the definition of search hypotheses, it defined the conceptual model of this study,
showing relationships between variables, as shown in Figure 1.

SIZE

H3b

H1a

ER

H3a

GI1

H1b

H5a

PERF

H2a

GCI

GI2

H2b

H5b

H4a
H4b

DI
Figure 1. Conceptual Model.
Source: Prepared by the author.

Considering the information above, it appears that many perspectives are considered when
addressing Green Innovation, however, although the literature on this topic is vast, the results
found can still be considered contradictory and of possible dispute.

3. METHODOLOGY
3.1. Sample and Data Collection
This study used cross-sectional secondary data with consolidated information from 2015,
involving different sources.

i. Ranking of the 500 largest companies by the market value of the Financial Times of 2015.
ii. Historical database of the Global Competitiveness Index (GCI) of the World Economic
Forum (WEF) to measure the institutional environment of countries;
iii. OECD environmental indicators (Rigor of Environmental Policies and environment
revenue) to measure the rigor of environmental policies;
iv. List of companies that are signatories to the United Nations Global Compact (UN) to verify
those committed to the best business practices that aim to promote sustainable growth and
citizenship.
v. Data Stream Database, which belongs to Thomson Reuters for foreign ownership indicators
(Degree of Internationalization), company size (Market Value, Sales, Assets and Number of
Employees), performance (ROA and ROE) and the Green Innovation variable Environmental
Investments.
vi. Analysis of sustainability reports available by companies to verify whether they are based
on the GRI (Global Reporting Initiative) guidelines and to verify the adoption of ISO
14001 certification.
vii. List of companies analyzed by RobecoSam that makes up the Dow Jones Sustainability
Index (DJSI).
In this step, we initially sought a sample of the 500 largest companies by market value that
appeared in the Financial Times in 2015. As the objective of the study includes analyzing and
comparing the industrial companies of DC and EC, the 20 largest companies were chosen in
each country that makes up the G7 (Group of Seven) to represent developed countries, and the
20 largest companies in each country that make up the BRICS to represent developing countries.
From that, we selected only the companies that had all the necessary information to complete
the model of the article, according to the variables of the study, having a final sample composed
of 159 companies, being 96 DC and 63 EC.

3.2. Model variables
According to the proposed conceptual model, the verification of the relationship between the
degree of severity of environmental regulations and the international competitiveness of countries
with Green Innovation practices and the financial performance of multinational companies in
the industrial sector of DC and EC used the following variables:

• Environmental Regulations: In order to measure countries’ environmental regulations, a

factor analysis was carried out based on two OECD indicators: (a) Environmental Policy
Rigor Index (RPA) and (b) Environment-related tax revenue index (RMA), measured by
GDP (Gross Domestic Product), generating a single factor to measure the rigor of countries’
environmental regulations.
• Institutional Environment: To measure the level of competitiveness of countries, the
WEF Global Competitiveness Index (GCI) was used. The GCI is the main ingredient of
the Global Competitiveness Report (GCR), which is a comprehensive assessment of the
competitiveness of countries developed by WEF’s Global Competitiveness Network (GCN).
The GCI provides a weighted average of more than 100 different variables, in which each
variable is considered to reflect an aspect of competitiveness. About two-thirds of this data
comes from the Executive Opinion Survey (EOS), and a third comes from publicly available
sources, such as the World Bank, the World Health Organization (WHO) and UNESCO.
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• Size and Internationalization: The size of the companies analyzed in the study was
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composed of four different dimensions: Market Value, Total Sales, Total Assets and Number
of Employees. These measures were combined and, based on factor analysis, a factor was
generated to measure the size of the companies. This variable is widely used by several
authors who have shown that the size of companies sometimes interferes with the conditions
for the development of Green Innovation (Lustosa, 2002; Sueyoshi & Goto, 2009; Weng
et al., 2015; Jakobsen & Clausen, 2016; Amores-Salvadó et al., 2015; Souza et al., 2016).

In this research, the ratio between External Sales in relation to Total Sales or Foreign Sales to
Total Sales (FSTS) was used to measure the degree of internationalization of companies. This
procedure has already been used in several internationalization studies in the area of international
business (Grant, 1987; Qian, 1998; Ruigrok & Wagner, 2003; Capot & Kotabe, 2003; Rubashkina
et al., 2015; Chen et al., 2006). Although several recent studies question the effectiveness of this
measure (Hennart, 2011), research on the topic continues to use this measure since external
sales data are available from secondary sources, making it easier to compare companies (Gaur
& Kumar, 2009).

• Green Innovation: For the research, five dummy variables were selected to measure the
companies’ Green Innovation practices, and like the regulation and size variables, these
measures were combined and, from the factorial analysis, two factors were generated to
measure the Green Innovation of the companies under study. Factor 1 is composed of the
GRI variables and ISO 14001 certification, called GI1, and Factor 2 is composed of the
variables Global Compact, DJSI and Environmental Investments, called GI2.
• Financial Performance: To measure the financial performance of the companies, a factor
analysis was carried out using the ROA (Return on Assets) and ROE (Return on Equity)
indicators, generating a single factor.
Table 1 shows the variables of the model, the forms of measurement, the authors who have
already used these variables and the source of data described in section 3.1:

Table 1
Definitions of model variables
Variables
Environmental
Regulations
Global
Competitiveness
Index

Acronyms
ER

Measurement Form
Factorial analysis of the OECD
IEP and IET indicators

Authors

Source

–

OECD

GCI

GCI

–

WEF
Competitiveness
Report

Size

SIZE

Factorial Analysis of the
variables Market
Value, Total Sales, Total Assets
and Number of Employees.

(7); (9); (13); (17);
(18); (20); (21)

Data Stream
Thomson Reuters

Degree of
Internationalization

DI

External Sales / Total Sales

(1); (2); (3); (4);
(10); (19); (22)

Data Stream
Thomson Reuters

Performance

PERF

Factorial Analysis of the
variables
ROA and ROE

–

Data Stream
Thomson Reuters

ISO 14001

(5); (6); (8);
(11); (14); (15)

GRI

(11); (12); (14)

UN Global Compact

–

DJSI

(16)

Environmental Investments

(16)

GI1
Green Innovation

GI2

Sustainability
Reports and
Company
Website
GRI Website and
Company
Website
UN Global
Compact Website
RobecoSam
Data Stream
Thomson Reuters

Note: (1) Grant (1987); (2) Qian (1998); (3) Ruigrok & Wagner (2003); (4) Capar & Kotabe (2003); (5) Barla
(2007); (6) Gibson & Tierney (2011); (7) Aguilera-Caracuel, Hurtado-Torres, & Aragón-Correa (2012); (8) Feldman
(2012); (9) Aguilera-Caracuel & Ortiz-de-Mondojana (2013); (10) Chiarvesio et al., (2013); (11) Akisik & Gal
(2014); (12) Fernandez-Feijoo, Romero, & Ruiz (2014); (13) Ghisetti & Rennings (2014); (14) Amran et al., (2015);
(15) Colares et al., (2015); (16) Kim (2015); (17) Lee & Min (2015); (18) Jabbour et al., (2015); (19) Rubashkina
et al., (2015); (20) Amores-Salvadó et al., (2015); (21) Jakobsen & Clausen (2016); (22) Chen et al., (2016).

3.3. Data analysis
Initially, the existence of outliers was verified and then normality (Dubey et al., 2016). To
identify the existence of outliers, the standardized z-score method was applied, and to reduce the
influence of the identified outliers, the values were treated using winsorization, which consists
of an outliers treatment technique developed by Barnett and Lewis (1994).
In addition to the outliers treatment, multidimensional normality was also verified using the
Mardia test, Henze-Zirkler test and Doornik-Hansen test, and from the asymmetry (Sk) and
kurtosis coefficients, it was verified that none of the variables showed violations to the normal
distribution (| Sk | <3 and | Ku | <10) (Marôco, 2010). To ensure that there was no multicollinearity
between the variables, the correlation matrix was examined and all variables had a correlation
index less than 0.8, suggesting that there is no multicollinearity problem.
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To analyze the hypotheses of the research model, the data was tested with Structural Equation
Modeling (SEM), using Partial Minimum Squares (PLS), also called Path Modeling or PLS
Modeling (PLS_PM) with support for the SmartPLS 3.0 software. SEM has the advantage of
allowing simultaneous analysis of the relationships between several variables (Hair et al., 2005),
in addition to allowing researchers to test more complex conceptual structures, ensuring a more
robust analysis of the Dice.
For this study, it followed two steps recommended by Peng and Lai (2012), examining the
validity and reliability of the measurement model and analyzing the structural model.

4. RESULTS AND DISCUSSIONS
4.1. Measurement Model Analysis
For the evaluation of the measurement model, the Confirmatory Factor Analysis (CFA) was
used in order to assess the validity of the model constructs. After verifying the factorial loads of
the measurement model, the reliability of each item of the construct was examined by means of
the composite reliability (CC), the convergent validity through the mean percentage of explained
variance (AVE) and the discriminant validity of the measures associated with each construct, obtained
from the square root of the AVE value diagonally and the correlation of the respective constructs.
Table 2 provides an overview of the factorial loads, composite reliability (CR) and average
variance extracted (AVE) of the constructs. The results show that the factor loads were all greater
than 0.5, the CCs of all constructs were greater than 0.7 and the AVE for each construct was
greater than 0.5 (Peng & Lai 2012). These are the values recommended as ideal, demonstrating
that all constructs of the model have a sufficient degree of convergent validity.
Table 2
Factor loads, Composite Reliability and Variance of the variables in the measurement model
Constructs

Variables

Factorial
Loading

SD

p-value

SCR

AVE

SIZE

MV

0.891

0.018

0.000

0,900

0,696

TS

0.923

0.012

0.000

TA

0.850

0.030

0.000

Employ

0.644

0.060

0.000
0,841

0,732

0,831

0,714

0,758

0,612

ER
GI1
GI2

PERF

EP

0.991

0.008

0.000

ET

0.694

0.074

0.000

ISO

0.749

0.307

0.015

GRI

0.930

0.247

0.000

GC

0.819

0.113

0.000

DJSI

0.743

0.148

0.000

EI

0.891

0.018

0.000

0,900

0,696

ROA

0.977

0.081

0.000

0,761

0,631

ROE

0.553

0.098

0.000

Note: MV – Market Value; TS – Total Sales; TA – Total assets; Employ – Number of employees; ER – Environmental
Regulations; EP – Environmental Policies; ET – Environment Tax; GI1 – Green Innovation 1; GI2 – Green Innovation
2; GC – Global Compact; EI – Environmental Investments; ISO – ISO14001 certification; GRI – Global Reporting
Initiative; PERF – Performance; ROA – Return on Assets; ROE – Return on Equity.

Table 3 shows the correlations between the paired constructs, and the main diagonal of the
matrix shows the square root of the stroke of each construct. All measures indicate adequate
discriminant validity (Fornell & Larcker, 1981; Peng & Lai, 2012).
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Table 3
Discriminant Validity of the Measure Model
SIZE

ER

GI1

GI2

PERF

SIZE

0.834

ER
GI1

0.254

0.856

0.069

- 0.174

0.845

GI2

0.222

0.031

0.268

0.782

PERF

- 0.097

- 0.114

- 0.182

- 0.107

0,794

Source: Research data.

4.2. Structural Model Analysis
After the analysis and validation of the measurement model, the analysis of the structural
model was performed through the analysis of trajectories with latent variables. Table 4 shows
the coefficient of the structural model and the statistical significance of these coefficients with
the analysis of the hypotheses.
Table 4
Results of the structural model with analysis of the hypotheses
Hypotheses

Variables

structural coefficient

SD

p-value

Decision

H1a

ER  IGI1

-0.178

0.194

0.358

Reject

H1b

ER  IGI2

0.209

0.106

0.050

Accept

H2a

GCI  IGI1

-0.086

0.171

0.616

Reject

H2b

GCI  IGI2

-0.404

0.132

0.002

Reject

H3a

SIZE  IGI1

0.163

0.124

0.190

Reject

H3b

SIZE  IGI2

0.431

0.093

0.000

Accept

H4a

DI  IGI1

0.137

0.139

0.462

Reject

H4b

DI  IGI2

0.143

0.081

0.078

Reject

H5a

GI1  IPERF

0.027

0.100

0.938

Reject

H5b

GI2  IPERF

-0.489

0.059

0.000

Reject

Source: Research data.

Ascertaining the relationships between the variables demonstrated by the structural coefficients,
it was found that four relationships showed statistical significance (p < 0.05). The relationship
between the ER and GI2 constructs (coefficient 0.209; p = 0.05) is significant and confirmed the
H1b hypothesis. Likewise, the relationship between SIZE and GI2 (coefficient 0.431; p = 0.000)
also showed statistical significance, corroborating the Hb3 hypothesis. The relationship between
GCI and GI2 (coefficient -0.404; p = 0.002), despite having presented statistical significance,
demonstrated a negative relationship and did not confirm H2b. As well as the relationship between
GCI and GI2, the relationship between GI2 and PERF was statistically significant, however,
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GI2 had a negative impact on the companies’ PERF (coefficient -0.489; p = 0.000) without
confirming H5b.
After evaluating the structural coefficients of the relationships between the latent variables,
it is necessary to verify the predictive capacity of the model, measured by R2. R2 specifies the
percentage of the total Y variation explained by the regression model (Hair et al., 2005). According
to Cohen’s (2009) criterion for social and behavioral sciences, R2 can be considered average for
the GI2 construct (R2 > 0.13) and it can have a great effect on the SIZE and GCI constructs (R2
> 0.26), as shown in Table 5. For the GI1 variable, the R2 of 0.085 allows us to conclude that
the four latent variables tested explain only 8.5% of their variance. Regarding the DI variable
(R2 = 0.102), the GCI and ER variables explain only 10.2% of their variance. Also, the PERF
variable (R2 = 0.079), the variables GI1 and GI2 explain only 7.9% of their variance.
Table 5
Results of the Structural Model
Indicators

R2 adjusted

SIZE
GI1

R2
0.331

Gof

0.323

0.479

f2
0.127

0.085

0.044

0.246

0.016

GI2

0.176

0.138

0.328

0.015

GCI

0.474

0.471

0.688

0.072

DI

0.102

0.092

0.319

0.020

PERF

0.079

0.071

0.049

0.011

Source: Research data.

The adjusted R2, which corrects the effect of the sample size and the number of variables in
the equation, present values considered average for the constructs GCI, SIZE and GI2 (adjusted
R2 > 0.25), and small values for the DI, GI1 and PERF (adjusted R2 > 0.04), confirming the
low explanatory power of latent variables in GI1 and DI. In addition to evaluating these values,
two other indicators were considered to verify the quality of the model’s fit, effect size (f2) and
Gof. According to Hair et al., (2005), f2 assesses how each construct is useful for adjusting the
model. Table 4 shows that all constructs did not present values greater than 0.35, representing a
small effect for the general adjustment of the model.
Finally, the Gof was analyzed as a model adequacy index, and considering the appropriate Gof
parameters, it can be observed that for variables GI1, GI2 and DI the absolute Gof measurements
are greater than 0.25, representing a quality index average. For the PERF variable, the Gof value
of 0.049 represents a low-quality index. For the SIZE and GCI variables, their values were greater
than 0.36, representing a greater similarity between the estimated and observed covariance matrices.

4.3. Discussion
This study analyzed the relationship between the degree of severity of environmental regulations
and the international competitiveness of countries with efforts in Green Innovation, as well as
the financial performance of companies in the industrial sector of DC and EC. This analysis was
possible through the verification of the relationships between the variables through the Structural
Equation Modeling.
As the data used to measure the companies’ Green Innovation effort generated two factors (GI1
and GI2), all the relationships between the variables environmental regulations, competitiveness,

size, degree of internationalization, and performance were performed with construct GI1 and
construct GI2 separately.
The empirical results highlight that both environmental regulation and the size of the companies
showed a statistically positive and significant relationship with the efforts of companies in Green
Innovation, only in construct GI2, confirming the hypotheses H1b and H3b. Despite the results
presenting statistical significance for the construct GI2, they demonstrated a negative relationship
between competitiveness and the efforts of Green Innovation, rejecting the hypotheses H2a and H2b.
Considering environmental regulation, the results corroborate other authors (Doran & Ryan,
2012; Dangelico, 2016; Li, 2014; Huang et al., 2016), who stated that environmental regulations
pressure companies to invest in initiatives related to environmental issues.
Regarding the size variable, several studies in the literature have shown that larger companies
have better conditions for the development of Green Innovation (Ferraz & Motta, 2002; AguileraCaracuel, 2013; Weng et al., 2015). Other studies have found no relationship between the size
of companies and their commitment to Green Innovation (Horbach, 2012). These surveys used
different ways to measure size: some studies used the variable ‘volume of assets and financial
resources’, others used ‘number of employees’ and ‘total net revenue’. The present study used four
dimensions to measure the size of companies that could be combined and generate a single size
factor related to two constructs of Green Innovation. As the results were divergent for different
measures of Green Innovation, this could justify this difference.
The present study also provides an analysis of the relationship between countries’ competitiveness
and companies’ Green Innovation efforts. It was found that the relationship between the countries
‘competitiveness and the companies’ Green Innovation effort was negative for the two Green
Innovation constructs, rejecting H2a and H2b. Despite the GCI  GI2 relationship showing
statistical significance, the countries’ competitiveness indicated a strong and negative influence
with companies’ Green Innovation effort, which did not support the H2a hypothesis. In other
words, market competitiveness is not a precedent for Green Innovation companies, but it can
be part of this process of seeking greater competitiveness. This result is in line with the results of
Lustosa (2011), who stated that the degree of competition in the market is one of the factors that
most influence the decision to generate and adopt innovations, including environmental ones.
Regarding the degree of internationalization, despite the structural coefficients showing a
positive effect between the GI and the two constructs of Green Innovation, this relationship did
not present a statistically significant influence and it rejected hypotheses H4a and H4b. These
results do not corroborate the literature (Cainelli et al., 2011; Guoyou et al., 2013; Chen et al.,
2006) because the IM, measured by External Sales/Total Sales, does not encourage the Green
Innovation effort of companies in the search for ISO14001 certification, nor in the disclosure of
sustainability reports based on GRI guidelines, nor does it encourage environmental investments
and the search for voluntary initiatives that promote sustainable growth.
Considering the relationship between Green Innovation and companies’ financial performance,
the results of the study demonstrated that companies’ Green Innovation efforts do not positively
affect their financial performance, rejecting hypotheses H5a and H5b. On the contrary, the data
shows that companies that make environmental investments and are concerned with initiatives
aimed at the environment in their business practices, in the short term, negatively affecting
their financial performance. These results differ from what the literature has been presenting on
the subject. According to Borsatto and Amui (2018), about 52% of the studies that analyzed
this relationship revealed that there was a positive effect between variables, indicating that ecoinnovative companies are characterized by a higher financial performance (Aguilera-Caracuel
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& Ortiz-de-Mandojana, 2013; Ghisetti & Rennings, 2014; Li, 2014; Przchodzen; Przchodzen,
2015; Zailani et al., 2015). However, many studies indicate that there is no direct relationship
between Green Innovation and companies’ financial performance.
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5. CONCLUSIONS
This study analyzed the relationship between the degree of severity of environmental regulations
and the international competitiveness of countries with efforts in Green Innovation and the
financial performance of companies in the industrial sector of DC and EC. In order to achieve
this objective, it required the identification of a systematization of the literature on the subject.
From the data collected, the relationship between the variables was evaluated through Structural
Equation Modeling.
The results showed that the strictness of the environmental regulations of the countries
measured, by means of the OECD, RPA and RMA, indicators affect the Green Innovation
effort of the industrial companies of DC and EC only in construct GI2, composed of the
variables Global Compact and environmental investments. In addition, it was also found that the
countries’ competitiveness, as measured by the WEF GCI, did not have a positive influence on
the companies’ Green Innovation effort, but rather showed a negative and statistically significant
effect on construct GI2. These results diverge from the literature presented (Apak & Atay, 2015;
Lustosa, 2011), demonstrating that competitiveness did not present an antecedent of companies’
Green Innovation.
Regarding the size of the companies, the results had a positive and statistically significant impact
only on construct GI2, demonstrating that the size of the companies does not interfere in the search
for certification or in the disclosure of reports based on the GRI guidelines, but it influences the
volume of environmental investments made by companies. The degree of internationalization
of the companies did not have a significant effect on any of the Green Innovation constructs,
demonstrating that, in this analysis, foreign ownership did not directly affect the Green Innovation
efforts of the companies under study. As for the impact on financial performance, it was found
that the companies’ Green Innovation efforts did not positively impact financial performance,
demonstrating a divergence from what has been presented in the literature.
As the results showed significant divergences in relation to the dominant literature in the
area, this work contributes shedding light on a “counter-discussion” of this theme, as it has been
approached more recently (Lee & Min, 2015; Dangelico, 2016).
For the Green Innovation literature, these results support theorists who argue that environmental
regulations have a positive relationship with the company’s sustainability actions (Johnstone et
al., 2012; Kesidou & Demirel, 2012; Doran & Ryan, 2012; Aguilera-Caracuel & Ortiz-DeMandojana, 2013; Zailani et al., 2015; Dangelico, 2016; Wang & Song, 2017). However, these
effects may be different depending on how these sustainability actions are measured.
From a managerial point of view, this study suggests that companies are not seeking to improve
their environmental management process through certification, nor to release their sustainability
reports only to meet the requirements of regulations, but rather to meet the interests of their
stakeholders. The strictness of regulations still shapes decisions in terms of environmental
investments and voluntary sustainability actions such as the UN Global Compact. In a way, it
helps the company’s image in the market, but does not reflect positively on companies’ financial
performance.
This research has some limitations that may generate future studies. Firstly, this study has a
sample limitation, that is, as the research was conducted with a non-random sample, it generates

barriers to the generalization of results beyond the sample. Another limitation was the difficulty of
collecting data. As these are several variables from companies from twelve countries and different
sources, this made it difficult to search for all variables for each company analyzed, reducing the
sample size. Another limitation was the fact that it used cross-sectional data from 2015. Future
studies may benefit from data collected over a long period of time. In addition, data obtained
through questionnaires and interviews with CEOs and company employees can capture other
relevant issues and enrich the work.
Thus, this work contributes to the literature by showing the need for future studies, since there
are factors not yet explained, which interfere in the relationship between environmental regulations,
Green Innovation, and financial performance., Other studies could consider using other variables
to measure both Green Innovation and company performance, besides comparative studies between
DC and EC companies. In addition to this contribution, this empirical comparative study with
multinational DC and EC companies from different sectors seeks to expand knowledge about the
relationships between environmental regulations, Green Innovation and financial performance
in different country contexts, addressing the need for advanced literature in this aspect.
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