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ABSTRACT
This study investigates the association of contextual factors with the adoption of eco-innovation strategies, between inter-
nationalized and non-internationalized companies. As part of the research, there is an analyses of the average values for the 
adoption of contextual factors and eco-innovation strategies between these group of companies. The quantitative research 
method was used by performing a cross-sectional survey in 124 Brazilian chemicals manufacturing companies. The results 
from the analysis of the surveys show within the non-internationalized companies there is a better association between the 
contextual factors of top management support, technological competence, environmental standards and proactive eco-in-
novation strategies. Results also reveal that internationalized companies do not differ from the other companies regarding 
to the adoption of environmental regulatory factors, reputation effects, top management support, reactive strategies and 
proactive strategies. In conclusion, this study indicates that the Brazilian surveyed companies are concerned about eco-inno-
vation, regardless of their status and scope within their market.
Keywords: Eco-innovation. Contextual factors. Internationalization. Chemical industry.

A RELAÇÃO ENTRE INTERNACIONALIZAÇÃO E ESTRATÉGIAS DE ECOINOVAÇÃO:  
UM ESTUDO NA INDÚSTRIA QUÍMICA BRASILEIRA

RESUMO
Este estudo tem por objetivo investigar a associação de fatores contextuais com a adoção de estratégias de ecoinovação, 
comparando-se grupos de empresas internacionalizadas e não internacionalizadas. Além disso, também objetiva-se analisar 
as médias da adoção desses fatores contextuais e das estratégias de ecoinovação nesses dois grupos de empresas. A meto-
dologia da pesquisa segue a abordagem quantitativa, realizando-se um levantamento de corte transversal (survey) em 124 
empresas do setor de fabricação de produtos químicos do Brasil. Os principais resultados da análise mostraram melhor asso-
ciação entre os fatores contextuais de apoio da alta administração, de competência tecnológica e de formalização ambiental 
e as estratégias de ecoinovação proativas, nas empresas não internacionalizadas. Os resultados revelaram também que as 
empresas internacionalizadas não diferem em relação àquelas não internacionalizadas quanto à adoção dos fatores de regu-
lamentação ambiental, de efeitos de reputação, de apoio da alta administração, de estratégias reativas e de estratégias proa-
tivas. Esse resultado pode sinalizar que as empresas pesquisadas, de um modo geral, têm se preocupado com a ecoinovação, 
independentemente da abrangência de seu mercado de atuação.
Palavras-chave: Ecoinovação. Fatores contextuais. Internacionalização. Indústria química.
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The finiteness of natural resources and environmental degradation are on the 
discussions’ agenda of organizations and society, as well as in academic debates and 
research. This finitude is now seen as a threat to the growth of modern economies, 
making industrial organizations also return their concerns in the search for less polluting 
alternatives. The concern of companies reflects the economic environment in which 
they operate, in a current attempt to improve their image with more demanding consu-
mers and competitive market (LUSTOSA, 2011).

That is the context where the term eco-innovation (or environmental innovation) 
appears in organizations. Arundel and Kemp (2009) define eco-innovations as innova-
tions with emphasis on sustainable development, covering actions to reduce environ-
mental risks, pollution and other negative impacts of production activities.

 On the other hand, organizations that decide to internationalize their busines-
ses face several challenges. Among the most evident, Vasconcellos (2008) mentions 
the challenge of dealing with different cultures, facing several competitive profiles, as 
well as to follow norms and standards of the target country. These difficulties can be 
extended to environmental problems. Depending on the organization’s culture, it may 
be more or less susceptible to sustainability issues, reflecting on proactive and reactive 
strategies. As for competitiveness, many countries may require certain product profile 
that drives companies to environmentally friendly actions. From a standardization pers-
pective, there might be a challenge to achieve compliance with environmental regula-
tions, because they may vary from country to country.

In this sense, it is believed that when companies are taken to the international 
process and therefore standards of many countries containing regulatory issues as envi-
ronmental actions, there seems to be a positive relationship between internationaliza-
tion and eco-innovation. This is due to the fact that these internationalized companies 
have being urged to conform to international sustainability standards, which encourage 
the adoption of eco-innovation strategies.

To understand the dynamics of challenges the companies faces related to environ-
mental sustainability in an internationalized market, an investigation into the chemical 
sector of the Brazilian industry was still missing. Therefore, this study aims to investiga-
te the association of contextual factors with the adoption of eco-innovation strategies, 
comparing internationalized and non-internationalized companies. The research will 
analyze the average values of adoption of these contextual factors and eco-innovation 
strategies in these different companies. This particular article is a sub-set of results from 
a larger study, conducted in different industries to analyze various aspects of the rela-
tionship between contextual factors and eco-innovation strategies.

In this paper, chemical industry sector was chosen as one of the most demanding 
manufacturing processes with the potential to harm the environment, requiring high 
spending on energy and water, emitting toxic gases and producing toxic waste (BAR-
CELLOS; OLIVEIRA; CARVALHO, 2007; FERRAZ; MOTTA, 2002; WORLD…, 1997). Moreo-
ver, being eco-innovation a recent issue (KEMP, 2009; MAÇANEIRO; CUNHA; BALBINOT, 
2013; SCHIEDERIG; TIETZE; HERSTATT, 2012), there is a need to examine the theoretical 
issues raised by the literature through an analysis of empirical data to verify their orga-
nizational adherence.
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According to the Chemical Industry Brazilian Association (ASSOCIAÇÃO…, 2015), 
chemical companies and their class associations have sought to encourage responsible 
production, consumer awareness and dissemination of even higher standards of pro-
duction and technology. In this sense, it is highlighted a Brazilian study on the history 
of the chemical industry towards sustainability, conducted in 2012. That study presents 
global trends in this sector and indicates that the chemical industry will meet the target 
set in Rio+10, which provides that by 2020 chemicals must be produced and used in 
ways that make it possible to minimize its adverse effects on health and the environ-
ment (BRASIL, 2012). Thus, study of eco-innovation in the chemical industry becomes 
relevant in order to consider the activities of Brazilian companies in this sector, both 
nationally and internationally.

ECO-INNOVATION:  
Key Concepts and Their Relation to Internationalization

Authors as Arundel and Kemp (2009) indicate that organizations have been increa-
singly concerned to participate in discussions around themes of sustainability and eco-
-innovation. This concept can be defined by a classification of five characteristics: envi-
ronmental technologies, organizational innovations for the environment, innovation in 
products and services that offer environmental benefits, green innovations systems and 
general purpose technologies (KEMP; FOXON, 2007). For Kemp and Foxon (2007), the 
eco-innovation is not limited to new or improved technologies, since it can be represen-
ted by each product or service environmentally improved and by each organizational 
change in the environment.

Arundel and Kemp (2009) mention that there are benefits to organizations that 
practice eco-innovation, but it only exists with changes in values, beliefs and norms. 
Furthermore, the concern to reduce environmental impacts require changes in mana-
gement, organization, laws and governance systems. In this context, companies adopt 
strategies for eco-innovation, which are described in the literature as proactive or reac-
tive. It is understood by proactive strategy “[...] a set of environmental objectives, plans 
and procedures of a company that go beyond basic compliance with the laws.” (ATES et 
al., 2012, p. 1.081). These are the proactive strategies to environmental issues, which 
may be voluntarily motivated by new opportunities. In turn, in companies with reactive 
strategies, primary concern is to fulfill the law, introducing minimum mandatory chan-
ges. The reason is the care about immediate measures, without actually instill these 
sustainability ideas into the company culture. These businesses do not develop skills 
and processes for this purpose.

González-Benito and González-Benito (2006) provide a model in which group the 
determining factors for environmental proactivity in three categories: a) organizational 
characteristics; b) pressure from stakeholders; and c) external factors. As for features, 
it is mentioned the size of the organization, internationalization, value chain positio-
ning, administrative attitudes and motivations and strategic attitude. As for pressure 
from stakeholders, authors indicate that this tension is exerted in particular by primary 
stakeholders (customers, suppliers, regulators), but also by the secondary (media, 
NGOs). On the issue of external factors, influence is the sector where organization be-
longs, risk that it offers, as well as its geographical location.
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In this same rationale, Carrillo-Hermosilla, González and Könnölä (2009) cite se-
veral factors that affect the development and adoption of eco-innovations. These can 
be internal, external and inherent to technology. Examples of internal factors are the 
company’s conditions, size, value chain position, years of the operation, export-oriented 
position, among others. Main external factors could be associated to public policies, ge-
neral state of the economy, suppliers, end users, research centers, among others. As for 
technology, some of the factors cited are the complexity of eco-innovation, high initial 
costs, technological opportunities, criteria for evaluating new technology, compatibility 
with the existing system.

The context where adoption of eco-innovation strategies can be a competitive 
gain for the internationalization of companies, there should be an entry into deman-
ding foreign markets, in environmental terms. Internationalization is understood by Hitt, 
Ireland and Hoskisson (2008) as a strategy that promotes sale of products or services in 
the non-domestic sphere. It arises from the potential of markets to offer competitive 
advantages by generating new opportunities for action.

The selection of abroad entry mode is also one of the crucial factors for achie-
ving internationalization and this choice has consequences on company’s performance. 
Broadly, the choice is subject to industry conditions, country’s political situation and 
available resources. Cyrino, Oliveira and Barcellos (2010) consider that internationaliza-
tion is reached when it gets full or partial sales from international operations through 
exports, licensing, strategic alliances, acquisitions of companies in other countries or 
construction of subsidiaries abroad (greenfield venture). Box 1 presents the main ways 
of entering the global market and its main characteristics.

Box 1 – Entry modes to global market

Entry types Features
Exportation Although it has a high cost and is difficult to control, is an easier way to 

step back in case of no sucess. In addition, it requires no experience in 
foreign manufacturing.

Licensing Low cost, low risk, little control and low returns.

Strategic alliances Shared costs, shared resources, shared risk (for instance, alliances with 
or without equity and joint venture participation involving cooperation 
between companies in different countries). There may be problems of 
integration.

Acquisition Quick access to the new market, high cost, complex negotiations, 
merger problems with local operations.

New wholly-owned 
(greenfield venture)

Complex, often costly, time-consuming, high risk, maximum control, 
potential returns above average.

Source: Adapted from HITT, IRELAND and HOSLISSON (2008).

Brazilian industrial companies, as well as in many countries, usually start their 
international business through exports. Hitt, Ireland and Hoskisson (2008) justify this 
choice by the fact that, with exportation, it is not necessary to invest in physical space 
in the target country. However, the company needs to spend funds for transportation, 
advertising, taxes on goods and product distribution. In general, there are contractual 
arrangements with the target country company and is the company that performs ad-
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vertising and distribution, with exporter losing control and still costs becoming high. The 
consequence is the possibility to make a little competitive product. As for small busines-
ses, they generally also opt for export: for them, exchange rate is the main obstacle.

Exportation can take place directly or indirectly. Direct way requires the expor-
ters aware of the whole process, such as market research, documentation, international 
agreements, banking, packaging, logistics, and exports. In indirect export, specialized 
contractors in their own country of origin are responsible for the proceedings. It is ob-
vious that this outsourcing, also known as trading, have additional costs, but it is recom-
mended for beginners, especially micro and small enterprises (BRASIL, 2011).

Licensing is characterized by giving to foreign company the right to manufacture 
and sell the product through the payment of royalties on each unit produced abroad. 
For this reason, licensing has also been chosen by smaller companies, because it is the 
least expensive form of entry, as is borne by the foreign company facilities, marketing, 
product distribution etc. Since they take few risks, return is also low, as well as con-
trol over the operations and the product (HITT; IRELAND; HOSKISSON 2008). A major 
drawback of licensing is the imminent danger that the licensee, after termination of the 
contract, imitates the technology acquired to manufacture the product licensor (BRA-
SIL, 2011).

According to Hitt, Ireland and Hoskisson (2008), strategic alliances are, generally, 
formed by the company of the target country that best understands standardization, 
legal requirements, and the country’s culture which may have an innovative product 
or expand their business in non-domestic spheres. When successful, alliances are wel-
comed because the companies share costs, resources and risks. Yet, according to these 
authors, there are studies that state that alliances are chosen in situations of greater 
uncertainty, which makes necessary to reinforce cooperation between the companies.

Although costly, acquisitions are one of the best ways to quickly enter the host 
country’s business, which already has the knowledge and the necessary structure. A 
difficulty, together with the high costs, regulatory requirements of the target country 
and have access to real information makes a higher struggle for the companies. Besi-
des, having a wholly owned subsidiary in the host country is also one of the best ways 
to have full control over the operations, however, it is very expensive, time consuming, 
and very complex. The return potential is high and is more likely to happen when com-
panies have their own technology (HITT, Ireland and Hoskisson, 2008).

Rocha, Silva and Carneiro (2007) point out that there are several reasons for the 
internationalization consistently figure in the strategy of companies, which briefly are: 
1) companies that had already conquered the national market and wanted to expand 
its business; 2) companies that have installed distribution points and storage abroad to 
facilitate their logistics; 3) companies that need to follow their client that has become 
global; 4) access to strategic resources, such as lower prices, know-how, distribution 
channels; 5) brand value; 6) access to protected markets; 7) entrepreneurial desire to 
create new markets; and 8) perceived opportunity in emerging strategy.

For the context of this study, it is important to highlight the relationship between 
internationalization activities and eco-innovation. To illustrate this relationship, the re-
search from Hrdlicka and Kruglianskas (2010), held in different economic sectors shows 
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data from 2005 to 2007. The authors investigated whether the successful internationa-
lization through exports, from these companies headquartered in Brazil, may have been 
influenced by good environmental practices. Results obtained by that research showed 
that good management practices did not significantly affect the export performance, 
in isolation. However, when these practices were associated with other business func-
tions, this joint influence have greater explanatory power.

Moreover, these authors believe that for an organization to be competitive and 
sustainable, their managers need to be able to identify new opportunities, create busi-
ness with social and environmental guidance, that take into account the “legal environ-
ment, socio-cultural, economic, natural and technological” (HRDLICKA; KRUGLIANSKAS, 
2010, p. 263); also developing this demand on employees, as well as creation of new 
functions that meet these requirements.

Donaire (2007) also points out that the environmental variable influences the or-
ganizational strategy under several factors, one being the fulfillment of international re-
quirements. This is more intense in the multinational companies, for the need to trans-
pose directly related policies with headquarters in countries of origin, which force them 
to develop environmental strategies. In this sense, Schaltegger (2006 apud HRDLICKA; 
KRUGLIANSKAS, 2010) also highlights the main motivations of the managers of interna-
tionalized companies having sustainable behavior in organizations:

a) compliance with legal requirements; b) realization that to be sustainable increa-
ses competitiveness; c) reduction of exposure to business risks; d) perception of 
personal risks and risks to managers’ reputation; e) cost reduction; f) maintaining 
the legitimacy of the enterprise and “social license to operate”; g) the shareholder 
value. (SCHALTEGGER, 2006 apud HRDLICKA; KRUGLIANSKAS, 2010, p. 261).

Some statistics are also significant in the relation internationalization-sustainabi-
lity. Turolla, Lima and Meirelles (2010) report that foreign direct investment and gross 
fixed capital formation in Brazil exceeded 30% in early 2000. The authors argue that this 
investment has a direct consequence for sustainability and can be positive or negative. 
That is, this investment may mean defining “the technical characteristics of the coun-
try’s generation matrix, influencing, for example, the type of production equipment, 
their energy efficiency and their characteristics in terms of residues” (TUROLLA; LIMA; 
MEIRELLES 2010, p. 20). They can also, through their multinational companies, impose 
highest standards of sustainability. However, it is still possible that, due to fierce com-
petition, is sought by where less stringent environmental standards occur, for example, 
industries that pollute more, migrating to countries with less demand in this respect. 
Turolla, Lima and Meirelles (2010) do not develop this item, but leave a research agenda 
waiting that advancement of internationalization bring benefits, but it is still not possib-
le to verify whether this is actually happening.

In addition to these aspects, customers, suppliers and international competitors 
pressure multinational companies because they “[...] are more likely to use internatio-
nal standards and other voluntary agreements as a reference for its own environmental 
strategy.” (BUYSSE; VERBEKE, 2003, p. 462). Therefore, these companies with foreign 
insertion prove to be more concerned with environmental issues, by pressures from fo-
reign shareholders, adoption of environmental standards of the headquarter, as well as 
demanding foreign consumers (LUSTOSA, 2003). Another factor is that, in international 
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markets, competing companies need to implement the policies of that country, which 
forces them to develop eco-innovation strategies (CARRILLO-HERMOSILLA; GONZÁLEZ; 
KÖNNÖLÄ 2009; DONAIRE, 2007).

Thus, it behooves companies to monitor the pressure from external environment 
that impel to develop eco-innovation strategies and to internationalize. These pressures 
are interpreted by the organizations in different ways and the decisions taken by them 
is to differentiate those who take a proactive or reactive behavior in relation to eco-in-
novation strategies. Taking into account the above discussed literature, it was raised 
two hypotheses, deployed in a null hypothesis and an alternative to each of them, as 
follows:

H0A: Internal and external contextual factors are associated more positively to the 
adoption of proactive eco-innovation strategies to internationalized companies.

H1A: Internal and external contextual factors are associated more negatively to 
the adoption of proactive eco-innovation strategies to internationalized companies.

H0B: Internationalized companies differ in their indexes of contextual factors and 
adoption of eco-innovation strategies, compared with not internationalized companies.

H1B: Internationalized companies do not differ in their indexes of contextual fac-
tors and adoption of eco-innovation strategies, compared with not internationalized 
companies.

This paper goes on with the methodological procedures by performing data analy-
sis, comprising sample analysis and constructs constitution, characterization of sample 
and characterization of companies’ internationalization, presenting, then, analysis of 
the study’s hypotheses.

METHODOLOGICAL PROCEDURES

Research methodology lies on a quantitative approach, based on a cross-sectional 
survey in 124 companies of the chemical manufacturing sector in Brazil. Data collected 
refer to contextual factors of companies in this sector, identification of eco-innovation 
strategies and information about the performance in the international market. The ins-
trument used was an adaptation from Maçaneiro (2012) study, with adaptations and 
scale modifications. Based on these changes, new validation by the method of experts 
was conducted, by three Ph.D professors in the area of innovation and technology. It 
was also performed a pretest, with two industrial managers responsible for environ-
mental management area, resulting in some improvements.

Data were collected from April to June, 2014, through computerized question-
naire sent by Qualtrics® system. The contact was made via email initially and later by 
phone. Respondents invited to participate in the study, preferably those responsible 
for the area/sector/division of environmental management or similar, between man-
agement positions, directors or business owners. Sample of the survey was defined as 
non-probabilistic (non-random), by adhesion (COOPER; SCHINDLER, 2011).

Of the companies in the chemical manufacturing sector in Brazil, the question-
naire was sent to 1,144 companies throughout the country. On this population, 144 
companies accessed the system page to answer the questionnaire, however, only 127 
of them actually completed all the blocks of the instrument, including the identification 
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data of these respondents. Other 17 companies initiated the filling, but not concluded 
it, so they are excluded from the analysis. As for missing values within the questions 
were not detected, since the Qualtrics® platform avoid the possibility of responders for-
get marking one of the response options.

Before running the analysis, validation and cleansing of data was performed by 
analysis of each variable through the Boxplot chart, and three outliers were detected 
between the responses, so they were excluded. Therefore, final amount of sample was 
124 companies. For normality of data that sample, it can be used the parameters of 
Cooper and Schindler (2011, p. 485), who mention that “when sample size approaches 
to 120, sample standard deviation becomes a very good estimate of population stan-
dard deviation (σ); beyond 120, the t and Z distributions are literally identical”.

Data analysis was based on inferential statistics by Pearson correlation coefficient 
and determination coefficient (R2), for testing of hypotheses. In addition, a t-test for 
independent samples was conducted to evaluate the statistical significance of differ-
ences between group average values. Tests were also carried out for each specific type 
of analysis such as: graphic analysis; analysis of missing values; analysis of scales reli-
ability by Cronbach’s Alpha; the Exploratory Factor Analysis (EFA) to prove or not the 
composition construct of eco-innovation strategies; Kaiser-Meyer-Olkin (KMO) test and 
Bartlett’s sphericity test, to verify the suitability of measurement of factor analysis; and 
descriptive analysis of the sample. Analyses were performed using statistical package 
SPSS® (Statistical Package for Social Sciences).

DATA ANALYSIS

Description of the Companies’ Internationalization

Companies were asked about their participation in the international market, and 
57% (71 companies) stated that they have no initiative to deal with foreign markets. The 
other part (53 companies) participate in the international market as follows: a) produc-
t(s) license for foreign companies to produce in other countries (1 company); b) export 
by third party companies (trading) (13 companies); c) export on their own, without any 
representation in other countries (15 companies); d) export for own account with one 
or more trade offices in other countries (21 companies); e) with one or more production 
units in other countries (8 companies). Interesting to point out that the internationaliza-
tion of companies were mentioned by 47 of the 53 companies that mention some kind 
of international operation. Therefore, this is the amount to the following description on 
the internationalization of companies.

The average period of activity of these companies in foreign markets is around 12 
years, and the sample has businesses with up to 45 years of internationalization. But the 
highest percentage (28%) has companies that have from 1 to 5 years, followed by 6 to 
10 years (26%). It was also asked about the percentage of transactions abroad and on 
their total sales. Most (53%) of the 47 companies acts with up to 5% of their revenues 
in international transactions. But there are also significant values (32%) of performance 
with 6 to 15% of sales in the international market.
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Companies were also asked about the main barrier they face in promoting ex-
ports. The most frequently cited (45%) is the bureaucratic barrier, with regard in par-
ticular to customs documentation, in which there are excessive requested documents 
and slow in their analysis. The Brazilian National Industry Confederation report (CON-
FEDERAÇÃO…, 2014) corroborates this result, to indicate that the bureaucracy is the 
second major obstacle pointed out by Brazilian surveyed exporters, second only to the 
exchange rate. In this sense, this research on the chemical industry only reinforces the 
need to simplify and streamline this process, finding a balance between customs con-
trol and the agility to this type of transaction.

Also the tariff barrier, which represents all kind of charges imposed on the im-
ported product, is mentioned in a significant value (25%). The technical barrier has also 
been mentioned (15%), which is related to the specificity of the product. The cultural 
barrier was mentioned, but in much smaller value (4%). In turn, the phytosanitary barri-
er, which relates to derivatives of victuals, was not mentioned by the companies, prob-
ably by the industry feature. As for other types of barriers (11%), companies mentioned 
aspects as lack of competitive price with other countries; competition from Chinese in-
dustry; difficulty for finding the ideal partner for marketing; exchange barrier; and some 
also mentioned that there are no barriers to their companies.

Analysis of the Constructs’ Constitution

The analyzes were performed from the constructs presented in the study from 
Maçaneiro (2012), with minor changes. Six constructs composed the contextual factors, 
with independent variables, being named as: 1) environmental regulations; 2) use of en-
vironmental and innovation incentives; 3) reputation effects; 4) support of top manage-
ment; 5) technological competence; 6) environmental standards. In addition to these, a 
construct was made with dependent variables, called eco-innovation strategies. In all of 
them, it was used Likert scale of 5 points, except on construct using environmental and 
innovation incentives, that used the scale “no time” to “four or more times”. Constructs 
variables of the contextual factors are listed in Box 2.

Box 2 – Constructs and variables of contextual factors

constructs / 
variables description

en
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Var01 Regulation affects the purchase of pollution control technology at the end of the pro-
duction process of the company.

Var02 Regulation influences the cost increase for tax and/or administrative penalties of liabil-
ity for environmental damage, resulting in threat to the business growth.

Var03
Regulation influences the development or acquisition of new products / processes / 
innovative pollution prevention technologies, involving continuous learning and devel-
oping organizational capabilities.

Var04 Regulation serves as a guide for the company to innovate, learn and change its practic-
es, and this pressure is seen as improvement of productivity and competitiveness.
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constructs / 
variables description
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Var05 The company has received government subsidized resources (non-refundable).

Var06 The company has already obtained government funding with special deadlines and 
rates, below the prevailing on financial market (recoverable resources).

Var07 The company has already obtained government support for the use of risk capital.

Var08 The company has obtained tax benefits for innovation and/or environmentally friendly 
products.

Var09 The company has already obtained international funding from financing funds, interna-
tional organizations and international agencies.

re
pu

ta
tio

n 
eff

et
cs

Var10 The supply chain (suppliers) influences the company’s actions to improve image re-
garding environmental issues.

Var11 Conscious end-consumers, industrial customers and public clients (domestic market) 
influence the company’s actions to improve image regarding environmental issues.

Var12 International market demands influence the company’s actions to improve image re-
garding environmental issues.

Var13

Relationships with environmental NGOs, business associations, media or participation 
in movements aimed at environment improving or the environmental awareness of 
society influence the company’s actions to improve image regarding environmental 
issues.

Var14 Environmental performance of competitors influences the company’s actions to im-
prove image regarding environmental issues.

Var15 Investors’ requirements to maintain profitability influence the company’s actions to 
improve image regarding environmental issues.

Var16 The image with employees with greater environmental awareness influences the com-
pany’s actions to improve environmental issues.

su
pp

or
t  

fr
om

 to
p 

 
m

an
ag

em
en

t

Var17 Organization’s leaders communicate that it is crucial to address environmental issues 
and initiating environmental programs and policies.

Var18 The company’s leaders define reward policy to employees for environmental improve-
ments.

Var19 The company’s leaders intended organizational resources for environmental initiatives.
Var20 The company’s leaders have the view that the environment is highly strategic.

te
ch

no
lo

gi
ca

l 
co

m
pe

te
nc

e Var21 The company pioneered the introduction of new technologies and new products in the 
industry.

Var22 The company has human resources to develop innovations.

Var23 The company has conditions of installation and adjustment for adoption of new envi-
ronmental technologies.

Var24 The company is engaged in collaboration with other institutions / organizations, creat-
ing relationships and strategic alliances.

en
vi

ro
nm

en
ta

l  
st

an
da

rd
s

Var25 The company environmental policy is clearly documented in the corporate mission.

Var26 The company has in its administrative sphere job / function / specific sector to address 
the environment issues.

Var27 The company sells products with the eco-label by standard environmental labeling.

Var28 The company has an environmental management system certified by ISO 14000 and/or 
Total Environmental Quality Management and/or ResponsibleCare® Program.

Var29 The company has deployed some type of environmental management system.

Source: Adapted from MAÇANEIRO (2012).

It was performed a reliability verification of these constructs scales by internal 
consistency indicator Cronbach’s Alpha, which shows the degree of consistency between 
the responses (HAIR Jr. et al., 2005). Results confirm that the constructs of reputation 
effects, support from top management, technological competence and environmental 
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standards has a good level of association intensity (between 0.752 and 0.797), accord-
ing to the parameters presented by Hair Jr. et al. (2005). The construct environmental 
regulations has a low correlation (0.504), however, according to Hair Jr. et al. (2005), this 
association may also be considered. Therefore, these constructs are suitable to the size 
of the scales, suggesting its reliability.

However, the construct use of environmental and innovation incentives has a sub-
stantially low coefficient (0.325), indicating an unreliable scale (FIELD, 2009). As Cron-
bach’s Alpha measures the average correlation of all attributes of the scale, which has 
5 variables, and few companies (23%) indicated the use of some of the sources of fi-
nancing, the correlation was low. Therefore, this score can be justified by the low use 
of these types of resources, which made the highest frequency of responses staying too 
much in degree 1 of the scale (no time). This reveals that, in most cases, analyzed com-
panies were not covered with any government incentive or international organizations 
for environmental and/or innovative actions. With this result, the construct use of envi-
ronmental incentives and innovation has been excluded from next analyzes.

In the case of construct eco-innovation strategies, in the study from Maçaneiro 
(2012), it was divided into the dimensions of proactive and reactive strategies. To prove 
whether or not this composition in this study, it was used the multivariate statistical 
technique Exploratory Factor Analysis (EFA). Although this analysis has also been made 
in the study of Maçaneiro (2012), here the factor analysis was also preceded, since this 
survey was conducted in another sector of economic activity.

Results of suitability measuring of factor analysis by Kaiser-Meyer-Olkin (KMO) 
test reach 0.759, which is considered a good value, indicating that the use of EFA is 
suitable. In addition, the Bartlett’s sphericity test is highly significant (p=0.000), which 
also shows the appropriateness of factors analysis (FIELD, 2009). Thus, in principle, the 
factor analysis was performed with two factors, which was not adequate, but the test 
indicated an adaptation of the construct for loading on three factors. In this case, the 
construct was divided in the dimensions of reactive strategies, environmental action 
and proactive strategies, as shown in Box 3.

Box 3 – Dimensions and variables of eco-innovation strategies construct

dimensions / 
variables description

re
ac

tiv
e 

st
ra

tte
gi

es Var30 The company only cares about pollution at the end of the production process through re-
mediation technology, such as decontamination of degraded soil.

Var31 The company invests in environmental technologies and actions only for compliance with 
environmental legislation.

Var32 The company invests in technology and environmental actions only as a strategy to solve 
problems with activists and the media.

Var33 The company considers environmental management as an additional cost, which can harm 
the business growth.
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dimensions / 
variables description

en
vi

ro
nm

en
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l a
c-

tio
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Var34
The company only acquires pollution control technologies (end-of-pipe), which aim to treat 
pollution before it is released to the environment, such as: wastewater treatment plants, 
cyclones, electrostatic precipitators, filters, incinerators etc.

Var35 The company develops environmental actions in administrative work (paper recycling, use 
of recycled material, reducing of material usage, energy reduction etc).

Var36
The company develops environmental actions in productive work (waste minimization, use 
of renewable energy, reuse of water, treatment and safe disposal of hazardous waste, re-
duction of CO2 production, reuse of raw materials etc).

pr
oa

cti
ve

 st
ra

t-
eg

ie
s

Var37 The company uses marketing resources to deal with environmental management.
Var38 The company conducts periodic environmental audits.
Var39 The company carries out environmental life-cycle assessment of their products.

Var40 The company form partnerships / agreements with other companies / institutions for envi-
ronmental actions.

Var41 The company enables environmental training programs for managers and employees.
Var42 The company invests in an environmental accident prevention system that may occur.

Source: Adapted from MAÇANEIRO (2012) and from field research data (2014).

For this construct, it was also carried out the scales’ reliability verification for the 
internal consistency indicator Cronbach’s Alpha. Results showed that the construct size 
of reactive and proactive strategies reaches values of Cronbach’s Alpha above 0.7 (0.772 
and 0.776, respectively), which is considered a good level of scales reliability, in the pa-
rameters of Hair Jr. et al. (2005). The construct’s size of environmental actions had a 
moderate loading (0.613), but it is also acceptable to analysis. Hence, these constructs’ 
dimensions proved to be reliable in terms of scales.

Analysis of Hypothesis of Study

Initially, to verify hypotheses H0A and H1A, the correlation analysis was performed 
between contextual factors and the adoption of eco-innovation strategies, with the in-
tervention of the internationalization factor. In this analysis, the objective was to deter-
mine whether the relationship between the internal and external contextual factors in 
adoption of eco-innovation strategies differed negatively or positively to internationali-
zed companies. That is, with this analysis, it was possible to verify if the factor variation 
is related to the variation of the other factor.

This analysis was based on inferential statistics, through the testing of hypotheses, 
which allows to define if the null hypothesis (H0A) will be rejected or not, based on data 
collected in the study. It was performed by evaluation of Pearson correlation coefficient, 
which provides numerical overview of the direction and intensity of the relationship 
between two variables, where high coefficients indicate high covariation and strong re-
lationship (FIELD, 2009). Thus, the correlation shows if there is relationship, meaning it 
(positive or negative) and the strength of the relationship between variables. Parame-
ters for the coefficient size (effect size) of the correlation are presented by Field (2009), 
as follows: r=0 for no effect; r=± 0.10 when effect is small; r=± 0.30 when effect is avera-
ge; r=±0.50 when effect is big; and r=1 when effect is perfect.
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It was also calculated the practical significance levels, through the determina-
tion coefficients. The determination coefficient (R2) “[...] is a measure of the amount of 
change in a variable which is explained by the other” (FIELD, 2009, p. 143). The result 
of this calculation, converted into percentage, provides parameters to explain this varia-
tion.

For the analysis of hypotheses, companies were grouped, characterizing them in: 
group 1 – comprises the 71 companies that mentioned do not operate in the interna-
tional market (not internationalized companies); and group 2 – consisting of 53 interna-
tionalized companies. With these groups defined and based on the assumptions of the 
hypotheses, tests were run for correlation of the constructs and their variables, resul-
ting in the scores presented in Tables 1 and 2.

Table 1 – Correlation between contextual factors and eco-innovation strategies, under inciden-
ce of Internationalization moderating variable – Group 1 (not internationalized companies)

constructs of contextual 
factors

Group 1 – not internationalized companies (N=71)

reactive strategies

value r      value p

environmental actions

value r      value p

proactive strategies

value r      value p
environmental 
regulamentation -0,014       0,909         0,081       0,503 0,068       0,575

reputation effects -0,171       0,154 0,143       0,234   0,352       0,003*

support from top management   -0,401       0,001*   0,243       0,041*   0,587       0,000*

technological competence   -0,329       0,005*   0,297       0,012*   0,438       0,000*

environmental standards   -0,432       0,000*   0,274       0,021*   0,719       0,000*

Source: Field research data (2014).
* value p<0,05.

Table 2 – Correlation between contextual factors and eco-innovation strategies, under  
incidence of Internationalization moderating variable – Group 2 (internationalized companies)

constructs of contextual 
factors

Grupo 2 – internationalized companies (N=53)

reactive strategies

value r      value p

environmental actions

value r      value p

proactive strategies

value r      value p
environmental 
regulamentation -0,036       0,800 0,228       0,101 0,102        0,467

reputation effects -0,026       0,853  0,306       0,026*  0,381        0,005*

support from top 
management -0,071       0,614 0,185       0,185  0,469        0,000*

technological competence -0,250       0,071  0,332       0,015* 0,360        0,008*

environmental standards -0,151       0,280 0,214       0,123 0,564        0,000*

Source: Field research data (2014).
* value p<0,05.

For the data in Table 1, it is verified that some correlations are not significant at the 
significance level α=0.05 (value p<0.05), such as environmental regulation with reactive 
strategies, environmental actions and proactive strategies; and the reputation effects 
with reactive strategies and proactive strategies. In turn, in the data in Table 2, to inter-
nationalized companies, no significant correlations between environmental regulation 
with reactive strategies, environmental actions and proactive strategies; the same for 
reputation of the effects with reactive strategies, support from top management with 
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reactive strategies and environmental actions, technological competence with reactive 
strategies, and environmental standards with reactive strategies and environmental ac-
tions. In such cases, it means that the variation of a construct is not related to the other.

Analyzing the significant correlations (value p <0.05) together in both groups (Ta-
bles 1 and 2), it can be verified that, between the reputational effects and proactive 
strategies, joint variation has some improvement in the group of internationalized com-
panies (r=0.381, p=0.005) compared to the not internationalized companies (r=0.352, 
p=0.003), but the two correlations are considered as average effect according to pa-
rameters of Field (2009) and positive. Through determination coefficient, it can be ev-
idenced that the first correlation explains about 15% of the variation of reputation ef-
fects on the strategies and the second, approximately 12%.

The opposite occurred with the correlation of support from top management 
with proactive strategies, that was higher in not internationalized companies (r=0.587, 
p=0.000), being considered positive and of big effect, in contrast to internationalized 
companies (r=0.469, p=0.000), positive and of average effect. These correlations explain 
around 34% and 22%, respectively.

Also in the correlation between technological competence with proactive strate-
gies, not internationalized companies have a higher correlation (r=0.438, p=0.000) than 
the internationalized companies (r=0.360, p=0.008), the two considered positive and 
of average effect. With respect to the determination coefficient, the first one explains 
around 19% and the second one, approximately 13%. It is observed that, in this con-
struct, internationalized companies have slightly higher correlation with environmental 
actions (r=0.332, p=0.015) than not internationalized companies (r=0.297, p=0.012).

Lastly, the correlation between environmental standards and proactive strate-
gy has substantial increase in the group of not internationalized companies (r=0.719, 
p=0.000) compared to internationalized companies (r=0.564, p=0.000), where two are 
of big effect. The determination coefficient of the first was approximately 52% and 32% 
in the second.

Thus, in general on the significant correlations, the variation in not internation-
alized companies is related to higher levels with proactive strategies than companies 
operating internationally. Moreover, it is interesting to note that not internationalized 
companies have been associated with reactive strategies negatively in three constructs 
(support from top management, technological competence and environmental stan-
dards), which did not occur in internationalized companies (no statistical significance). 
It is also noticeable that, in these same three constructs, results of not internationalized 
companies are substantially lower for environmental actions and substantially positive 
for proactive strategies.

Consequently, by the sample correlation tests, it can be considered that the above 
results reject the null hypothesis H0A and confirm the alternative hypothesis H1A, which 
stated that the internal and external contextual factors are associated more negatively 
to the adoption of proactive eco-innovation strategies for internationalized companies. 
It is noteworthy that this result only provides the direction and intensity of the relation-
ship between contextual factors and the adoption of eco-innovation strategies, without 
any implication of cause and effect between the variables (FIELD, 2009).
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For the purposes of this study, it was also carried out the t-test for independent 
samples, which is a statistical technique used to evaluate differences between two pop-
ulation averages (HAIR JR. et al., 2005). This test allows to verify H0B and H1B hypoth-
eses, assessing whether there is a difference between internationalized and not inter-
nationalized companies, with regard to the averages of the contextual factors and the 
adoption of eco-innovation strategies. That is, to evaluate the statistical significance of 
the difference between the averages of the two groups (not internationalized and in-
ternationalized companies) for contextual factors and the adoption of eco-innovation 
strategies. Values can be examined in Table 3.

Table 3 – Difference test between the average values for contextual factors of Group 1  
(not internationalized companies) and Group 2 (internationalized companies)

constructs of contextual factors
Group 1 – not international-
ized companies (N=71)

Group 2 – internationalized 
companies (N=53)

average value t value p average value t value p
environmental regulamentation 3,74 1,054 0,294 3,63 1,079 0,283
reputation effects 3,72 -0,872 0,385 3,81 -0,883 0,379
support from top management 3,56 -0,070 0,944 3,57 -0,072 0,943
technological competence 3,31 -2,354 0,020* 3,65 -2,403 0,018*
environmental standards 3,07 -2,071 0,040* 3,39 -2,089 0,039*
reactive strategies 2,47 1,280 0,203 2,29 1,295 0,198
environmental actions 3,63 -3,150 0,002* 4,03 -3,258 0,001*
proactive strategies 3,04 -1,010 0,315 3,18 -1,016 0,312

Source: Field research data (2014).
* Value p<0,05.

By t-test, there is no statistically significant difference between the two groups in 
the averages of constructs environmental regulatory, reputation effects, support from 
top management, reactive strategies and proactive strategies. In these constructs, tests 
of the averages are not significant at a significance level α=0.05 (p<0.05). With this re-
sult, it can be considered to reject the null hypothesis H0B, in contrast to the literature in 
some ways. This result can refute the claims of the studies of Donaire (2007) and Turol-
la, Lima and Meirelles (2010) about compliance with environmental regulations in other 
countries. These authors claim that multinational companies tend to develop environ-
mental strategies in compliance of international requirements, so for the need to im-
plement the policies of those countries. Therefore, they tend to have higher standards 
of sustainability. These results also do not support the claims of Buysse and Verbeke 
(2003), Carrillo-Hermosilla, González and Könnölä (2009), Donaire (2007) and Lustosa 
(2003), when they mention about customer service, suppliers, competitors, headquar-
ter and international policies (reputation effects). They declare that internationalized 
companies are more likely to use higher environmental standards, for these pressures 
from demanding stakeholders.

In turn, in constructs technological competence, environmental standards and en-
vironmental actions, there is statistically significant difference between the averages, 
in which companies from group 2 (internationalized companies) have better average 
than group 1 (not internationalized companies). For results of the last constructs, the 



ISSN 2237-6453  –   ano 17  •  n. 46  •  jan./mar. 2019  

Relationship Between Internationalization and Eco-Innovation Strategies:  
a Brazilian chemical industry study

21

null hypothesis H0B was not rejected, confirming that internationalized companies differ 
in their average indexes of these contextual factors and the adoption of environmental 
actions, compared to national companies.

To drill down further and contribute to the above analysis, size data of the com-
panies in each group can also be used. It was found that the groups consist of: a) group 
1 – 28% micro companies; 49% small companies, 23% medium-sized companies; and b) 
group 2 – 8% micro companies, 41% small companies, 51% medium-sized companies 
(it is noteworthy that there are no large companies in this sample). That is, group 1 has 
the highest number of micro and small companies (up to 99 employees), while group 2 
has its highest percentage in medium-sized companies (100 to 499 employees), which 
should make these companies more active in environmental terms, as shown by the lit-
erature. For these data, it was performed the chi-square test (p>0.05) of these two dis-
tributions (groups 1 and 2), for verifying statistical significance of the difference. The p 
value was 0.000, indicating that there is a statistically significant difference between the 
two, with the highest concentration of internationalized companies in mid-sized seg-
ment and non-internationalized mainly in micro organizations.

Concerning the size of the companies, authors like Carrillo-Hermosilla, González 
and Könnölä (2009) affirm that there is a connection between the size of the company 
and its environmental innovation behavior. Buysse and Verbeke (2003) also state that 
the size of the company can be reflected in the perceived importance of the pressu-
re factors for adoption of environmental issues, such as smaller companies that give 
less importance to international customers, suppliers and competitors, than large com-
panies. Passos (2003) points out that the size is a factor that can influence companies to 
adopt environmental management more effectively, “[...] as it increases the size of the 
company, the greater the degree of complexity of its operations and hence the need for 
an organized and structured management” (PASSOS, 2003, p. 104). Therefore, in this 
study, results partially corroborate this literature, since the correlations showed better 
results in not internationalized companies that are smaller, to the detriment of com-
panies with international operations and differences tests between averages indicated 
major differences in just three (technological competence, environmental standards 
and environmental actions) of the eight constructs of the study.

CONCLUDING REMARKS

This study aimed to investigate the association of contextual factors with the 
adoption of eco-innovation strategies, comparing groups of internationalized and non-
-internationalized companies, in addition to analyze the average values of adopting the-
se contextual factors and strategies in these two groups of companies.

Some of internationalization characterization data showed that, of the 124 com-
panies in the sample, 57% said they did not have international transactions, with the 
other part working in the international market through products licensing, trading, ex-
port with or without commercial representation and production units abroad. Most fre-
quently cited countries by companies, which had business transactions were: Argentina, 
Paraguay, Uruguay, Chile, Bolivia and the United States. Most internationalized com-
panies (53%) operates up to 5% of its revenue in international transactions, but there 
were also significant values (32%) of performance with 6 to 15% of sales in the inter-
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national market. The most cited barrier by 45% of companies was bureaucracy, with 
regard, in particular, to customs documentation, in which there are excessive amount of 
documents requested and slow in its analysis. But also the tariff barrier was mentioned 
by 25% of companies, representing all kinds of charges imposed on the imported pro-
duct.

Analysis results of the first hypothesis (H0A and H1A) showed a better association 
between contextual factors and proactive eco-innovation strategies in non-internatio-
nalized companies. This association with the proactive strategies was better in the cons-
tructs of support from top management, technological competence and environmental 
formalization. Another important outcome was the negative association of non-interna-
tionalized companies with reactive strategies in those three constructs, which did not 
occur in internationalized companies (no statistical significance). It was also noticeable, 
in those three constructs, the fact that the results of the non-internationalized com-
panies get substantially lower values ​​for environmental actions and substantially po-
sitive for proactive strategies. These results reject the null hypothesis H0A and confirm 
the H1A alternative, establishing the direction and intensity of the relationship between 
contextual factors and the adoption of proactive eco-innovation strategies for better 
levels to non-internationalized companies.

In the analysis of the second hypothesis (H0B and H1B), there was no statistically 
significant difference in average values of non-internationalized and internationalized 
companies, in the constructs environmental regulation, reputation effects, support 
from top management, reactive strategies and proactive strategies. This shows that in-
ternationalized companies do not differ from those non-internationalized, as the adop-
tion of contextual factors and proactive eco-innovation strategies. This result rejects the 
null hypothesis H0B, in contrast to the literature in some aspects, such as meeting the 
strictest environmental regulations in other countries, international policies, customers, 
suppliers and competitors in the international market. Moreover, this result may sig-
nal that companies in general have been concerned about the eco-innovation indepen-
dently of the scope of its market. In this case, concern for environmental management 
may be present in the strategic decisions of all chemical companies investigated, but 
not to a greater extent in the internationalized ones.

On the other hand, in the constructs of technological competence, environmental 
formalization and environmental actions, it was identified a statistically significant dif-
ference between the average values. In these constructs, internationalized companies 
had better average values than non-internationalized ones, since the null hypothesis 
H0B was not rejected, confirming that the internationalized companies differ in their 
indexes of average values of these contextual factors and adoption of environmental ac-
tions. This may suggest that the internationalized companies have better technological 
conditions for the formalization of environmental issues in their structure, resulting in 
increased adoption of environmentally sound actions.

Data also did not corroborate with the literature in terms of size, which mentions 
that larger companies tend to have a more effective environmental management than 
smaller ones. That is because 77% of non-internationalized companies in the sample are 
micro and small, over 51% of medium-sized companies in the internationalized group. 
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However, it is noteworthy that the comparison between internationalized and non-in-
ternationalized companies perhaps could have different results if the sample includes 
large companies.

From the results obtained in this study, it is expected to have contributed to the 
research on environmental management, given the importance attached to this issue 
on the world scene. It is important to note that this study contributes to the knowledge 
advancement in the area of eco-innovation strategies, by bringing empirical evidence of 
an industrial sector that is considered of high potential for pollution and intensive natu-
ral resource user.

As topics for future research, it is considered that the contextual factors that lead 
companies to adopt eco-innovation strategies could be investigated in further studies 
with bigger emphasis and in other activity sectors. Or, yet, other factors related to 
the company’s functions could lead to results that would point a more significant re-
lationship of association between adoption of environmental actions, eco-innovation 
strategies and internationalization.
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