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Purpose: The study aims to explore and describe the mediation of green marketing
in the relationship between supply chain management and corporate performance.
Originality/gap/relevance/implications: The prior intention was to fill an epis-
temological gap about green marketing. The presence of green marketing in
regression decreases the magnitude of the relationship between supply chain
management and performance in Brazilian construction companies.

Key methodological aspects: The study was carried out using quantitative method
with exploratory and descriptive purposes. An exploratory research was conduc-
ted through in-depth interviews with ten managers working in the construction
business. A descriptive survey involved the application of a questionnaire answe-
red by a sample of 133 respondents. Data was analyzed using descriptive statis-
tics, linear regression and structural equation modeling.

Summary of key results: Data showed that green marketing mediates, in part,
the relationship between supply chain management and corporate performance.
Key considerations/conclusions: As theoretical implications, the study reinfor-
ces positive correlations between the constructs used in the surveyed sector. It
resorted to models previously developed that, combined, could be reproduced
or falsified, in order to obtain, finally, convergent measurement models. As a
practical application, it identified the involvement of employees in environmen-
tal issues, missions and visions with explicit statements on energy and water
saving and green marketing initiatives to improve the corporate image, such as
obtaining environmental certifications. In conclusion, it appears that the civil
construction companies have room to improve the communication and image to
stimulate both the supply and consumption of green products.

Green marketing. Organizational performance. Supply chain management.
Green supply chain. Supply chain in construction.
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Under the growing pressure of demand for goods and services, deter-
mined by global population multiplication, companies are at risk of causing
damage to ecosystems. Ozone layer destruction, climate change and accu-
mulation of waste pollutants, which affect agricultural production, quality of
life and tourism activities, are examples of those effects (Dahlstrom, 2011).
Companies that produce goods and provide services (King, Felin, & Whetten,
2009), considered the main responsible for environmental damages, face the
challenge of adopting cleaner or “green” practices (Dahlstrom, 2011).

The adoption of green practices, whether motivated by external regulatory
pressures or internal proactivity, pervades decisions relating to the manage-
ment of the supply chain by companies located in both downstream and ups-
tream position in it. (Bowen, Cousins, Lamming, & Faruk, 2001). Green sup-
ply chain management (GSCM) aims to achieve improvements in many ways
of business performance: economic performance (Alvarez Gil, Jimenez, &
Lorente, 2001), environmental and financial performances (Chien & Shih,
2007), environmental performance (Kim, Youn, & Roh, 2011), organizational
performance (Shang, Lu, & Li, 2010), ecological and economic performances
(Zhu, Sarkis, & Geng, 2005).

The market behavior itself, which leans towards an increase in both con-
sumer demand and consumer awareness, encourages companies to create and
deliver products considered “green” (Murphy, Graber, & Stewart, 2010). The
use of green marketing to facilitate the consumption, production, distribution,
promotion and claim of products in a manner that is sensitive or responsive to
ecological problems (Dahlstrom, 2011) can influence the achievement of prac-
tical results concerning profitability, marketing performance, cost reduction
(Fraj, Martinez, & Matute, 2011) and new product launches (Baker & Sinkula,
2005), meaning improvements in the company’s performance.

Construction supply chains have peculiar characteristics, such as high
fragmentation, project vision, instability, high dependence on work force and
high levels of uncertainty (Koskela, 1992). In this sector, most projects are
carried out with production and assembly on-site and rely on efficient delivery
logistics (Azambuja & O’Brien, 2009). According to the Brazilian Chamber of
Construction Industry (Camara Brasileira da Industria da Construgdo — CBIC),
the water and energy savings with a consequent reduction in building mana-
gement costs and less environmental impact represent hubs/cores of sustai-
nable buildings (Vaz, 2014). Other actions toward greening supply chains can
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be seen in the importance of sustainability certifications (Yudelson, 20006),
such as LEED - Leadership in Energy and Environmental Design — from
USA, the AQUA process — High Environmental Quality, a French certifica-
tion (Coelho, 2010), and the funding for sustainable projects (Banco Nacional
de Desenvolvimento Econémico e Social - BNDES, 2015).

Within this context, the following research issue becomes relevant: is
green marketing a mediating factor in the relationship between GSCM and
organizational performance?

The objective was to assess the magnitude and statistical significance of
green marketing, as an indirect way of the relationship between GSCM and
organizational performance.

The article is structured as follows: after this introduction, we present a
literature review, the research model and hypotheses, followed by the metho-
dological procedures, analysis of data and results. Finally, the final considera-
tions display a discussion about implications and alternative paths for further
researches.

According to Zhu et al. (2005), GSCM may have a direct effect on orga-
nizational performance. Green marketing specific actions can be of great
assistance to improve this performance (Shang et al., 2010). In this case, it is
assumed that the green marketing plays a mediating function through which
GSCM indirectly may affect the organizational performance.

To test statistically the mediating effect of green marketing in the rela-

tionship between GSCM and OP (Organizational Performance), a four-hypo-
thesis-theoretical-model was prepared as shown in Figure 1.
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Note: mediation, according to Iacobucci, Saldanha and Deng (2007):

1. If H, or H,, or both hypotheses are not statistically significant — then GM does not mediate the
relationship between GSCM and OP — rejects to Hy4.

2. If H, and H, are statistically significant — then GM mediates the relationship between GSCM
and OP — is accepted Hg4.

2.1) Apply the z Sobel test to see if mediation is partial or total.
a. if z is statistically significant and Hr is not — then the mediation is complete.
b. if z is not statistically significant, but Hi is — then mediation is partial.

c. if neither z nor Hr are statistically significant — then mediation is partial.

Elaborated by the authors.

The following sections present conceptual foundations that support this
adopted theoretical model.

The study of Supply Chain Management (SCM) started in the 1980’s (Bur-
gess, Singh, & Koroglu, 2006) and represents the essential concern to integrate
critical business processes to add value to consumers and other stakeholders
(Lambert, 1993).

Green Supply Chain Management (GSCM) covers the functions of SCM and
extends to Reverse Logistics (Srivastava, 2007). The addition of the term “green”
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to SCM includes the influence and the relationship with the environment. The-
refore, GSCM has its roots in SCM literature, together with the environmental
management literature.

Srivastava (2007), in a review of the literature between 1980 and 2005, divi-
des the academic texts on GSCM into three main areas: the importance of GSCM
corporate practices, Green Design and Green Operation. The area that discusses
the importance of corporate practices regarding GSCM concerns competitive ini-
tiatives focused on saving resources, eliminating waste and improving producti-
vity. That practices may be considered reactive if related to the compliance with
laws and regulations, or proactive, when dedicated to anticipating the law and
seeking added value through the integration of environmental activities in the
scope of business strategies.

Green Design refers to environmentally conscious design, involving subs-
titution of potentially hazardous materials and processes, as well as life cycle
analysis, consisting of the global monitoring of raw materials, from extraction
to final disposal, and the flow of energy and materials in the environment.
Green Operation is divided into green manufacturing (reduction in the use of
materials, recycling, remanufacturing, inventory management and production
planning), reverse logistics and network design (obtaining, inspection, pre-
-processing and distribution of materials for recycling and reuse) and waste
management (reduction of polluting sources, pollution prevention, and dispo-
sal) (Srivastava, 2007).

Other actions toward the “greening” of the supply chain are sustainability
certifications for construction market (Yudelson, 2006). The two most relevant
are Leadership in Energy and Environmental Design (LEED) from the USA, and
Haute Qualité Environnementale (Alta Qualidade Ambiental [Aqua], from France,
a translation of High Environmental Quality [HQE]) (Coelho, 2010).

Corporate GSCM practices, according to Chakraborty (2010), have been
sources of cost efficiency and profitability, not only as a way of increasing
sales and market share, reducing rework, encouraging the reverse logistics
and optimizing resources, but as a way of developing new market opportuni-
ties with higher profit margins. Zhu et al. (2005) also reported a positive rela-
tionship between environmental management and economic performance in
Chinese manufacturing companies. Chien and Shih (2007) found significant
evidence between corporate GSCM practices and environmental and financial
performance of the electrical and electronic industries in Taiwan. Thus, it is
expected that:

H : Green Supply Chain Management has a positive and significant effect
on the organizational development.
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The recognition of supply chain management as a strategic function for
competitive advantage has led authors like Mentzer, Stank and Esper (2008) to
talk about the importance of the connection between supply chain management
and marketing. Supply chain management focuses on information sharing and
collaboration, while marketing is dedicated to value addition, transforming a
commodity into a differentiated product, valued making use of elements such as
brand, services provided to customers, packaging or other add-ons.

Shang, Lu and Li (2010) developed a taxonomy for GSCM capabilities in the
electronics industry of Taiwan. As a result, they formed four clusters: 1. poorly
GSCM oriented cluster; 2. green marketing oriented cluster; 3. green supplier
oriented cluster; and 4. green inventory oriented cluster. From the examination
of performance differences among clusters of companies and dimensions of
capabilities in GSCM, it was found that the green marketing group was better
oriented to performance marketing (branding, sales, increase in market share,
customer satisfaction and loyalty) and economic performance (profitability).

Similarly, Dahlstrom (2011) divided green marketing into four sets of practi-
ces: market analysis (segmentation and positioning); integrated communication
(communication, message strategies, green brands and certifications); supply
strategies; and pricing strategy (costs evaluation, demand, legal barriers, compe-
tition, and corporate mission coherence).

Concerning the integration between SCM and green marketing, according
to Rao and Holt (2005), when implementing the green supply chain manage-
ment, companies expected not only an improvement in environmental perfor-
mance, but also corporate image recognition, competitive advantage and marke-
ting exposure. Thus, firms that implement green supply chain management
should expect:

H_: Green Supply Chain Management has a positive and significant effect
on Green Marketing.

Given the increasing environment degradation, consumers have pressured
companies to manufacture environmentally sustainable products. Therefore,
companies have adopted terms such as green marketing and green marketing as
a means to develop closer relationships with their customers.
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However, green marketing studies are recent. Peattie (2001) divided the
green marketing history in three phases: the ecological phase (from 1960 to
1985), which had no useful practical results, except for government awareness as
a form of response to environmental activism; the environmental phase (from
1985 to 2000), which presented limited practical results due to the difficulty in
proving products’ green attributes and companies faced consumers’ distrust, but
left a legacy of efficiently implementing experiences such as packaging recycling;
and the sustainable phase (from 2000 on), when companies incorporated pro-
duct consumption requirements that have low impact on the environment, and
the green supplies became relevant to corporations.

Studies devoted to the importance of green marketing can be observed in
Biloslavo and Trnavcelic (2009); green marketing segmentation in Banyte,
Brazioniene and Gadeikiene (2010); green marketing performance impacts in
Shang et al. (2010), Fraj et al. (2011), Ham and Lee (2011) and Zhang (2010), who
focused specifically on the implementation of green or environmentally sustai-
nable residential building. Please note that green marketing activities without
grounding in a real differential characterize “greenwashing” (Peattie, 2001; Fur-
low, 2010).

Ham and Lee (2011) looked into the connections between green marketing
practices and financial performance in the food industry through electronic sites
of American restaurants. The results showed negligible effects on the performan-
ce of organizations with green practices in their websites. Mathur and Mathur
(2000) evaluated the impact of green marketing corporate advertisements on the
economic performance, measured by the value of shares. It became clear that
the market value of the average company declined over a period of ten days befo-
re and ten days after the advertisement. Besides, ads related to green products,
recycling efforts and appointments of environmental managers influence the
actions to a negligible extent, while the ad green promotional efforts produced
significant negative effects on stock prices.

On the other hand, Fraj et al. (2011) indicated that organizations, which
adopted green marketing strategies, improved the profitability by optimizing
marketing performance and cost reduction. The study also revealed that the envi-
ronmentally oriented companies were more likely to achieve both a higher opera-
tional performance and environmental marketing practices. Baker and Sinkula
(2005) also obtained a positive relationship between environmental marketing
and the success of new products, which increased in turn the market share.
Thus, it is expected that:

H,: Green Marketing has a significant positive effect on Organizational Per-
formance.
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Several studies have been conducted in different markets and countries to
verify the direct effect of GSCM and organizational performance such as Wagner,
Schaltegger and Wehrmeyer (2001) and Bowen et al. (2001).

Other studies, such as Green Jr, Whitten and Inman (2012), established that
supply chain management had an indirect effect on the performance of Ame-
rican companies in different fields and concluded that marketing performance
was the path that led to financial results. Idar and Mahmood (2011), based on
356 small and medium-sized companies in Malaysia, also found that marketing
had a mediating role in the relationship between entrepreneurial orientation and
performance. Despite the examples of mediation, in which the antecedent varia-
ble was not about green supply chain management, results showed the impor-
tance of marketing as a mediating variable between the antecedent variable in
supply chain management and performance.

Thus, it is expected that:

H,: Green marketing mediates the relationship between green supply chain
management and organizational performance.

To operationalize the theoretical model illustrated in Figure 1, an explora-
tory and descriptive study was conducted. A previous literature review of 127
articles on GSCM and 140 articles on green marketing was conducted on Ebsco
and ProQuest bases. A list of assertions was obtained, whose measurements
and scales had the potential for operationalization of GSCM, green marketing
and organizational performance constructs. Measurements and scales of cons-
tructs, based on authors like Srivastava (2007), Zhu, Geng, Fujita and Hashimo-
to (2010) and Dahlstrom (2011), were submitted to an exploratory study to better
understand the adequacy of the theoretical model structure with companies and
the industry in which they operate and, particularly, to examine environmental
factors that could affect the definition of the research problem as legal, economic
and technological skills of companies. The collection of data for the exploratory
study took place in August 2011, making use of in-depth interviews, recorded
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on audio, together with a convenience sample of ten managers who work in the
construction business (Malhotra, 2001). The result of this study was used to
develop the data collection tool adapted to the reality of Brazilian construction
industry scenario.

Before its completion, the data collection tool was evaluated by three experts
in the construction market to point out any errors in comprehension and scale
codes (Brace, 2004). The collection tool was completed trough the definition of
a structured questionnaire consisting of 47 assertions and five blocks. The first
block, concerning GSCM with 26 assertions, subdivided into green corporate
practices (CP), with eight assertions, green design (GD) with nine assertions,
and green construction (GC), with nine assertions. The second block on Green
Marketing (GM) with nine assertions, and the third block on the organizatio-
nal performance (OP), 12 assertions. In these three blocks, respondents were
requested to mark an ‘%’ in each statement, the degree of agreement on a scale
of disagreement and agreement ranging from 1 to 5, where 1 = Strongly Disagree
and 5 = Strongly Agree. Two other blocks referred to the characteristics of res-
pondents and businesses.

Once questionnaire was defined, the choice of companies by judgment was
proceed with (Malhotra, 2001), to be part of the sample to collect data from a
base of 16,380 e-mail addresses of companies related to construction and deve-
lopment in Brazil. The questionnaire was available on the website for the collec-
tion of data online, inviting the participants by letter and e-mail accompanied by
a presentation of the objectives of the research and targeted at managers (direc-
tors, managers and engineers).

The following methods were used to treat collected data:

1. Descriptive statistics, to learn about the characteristics of respondents,
companies and assertions. With the examination of the data, some questionnai-
res were excluded due to atypical information and/or incomplete filling, which
could result in errors in data entry or omission of answers by the respondents.
In addition, we sought to understand how the distribution of the data collected in
the univariate approach (average, standard deviation, and format) and bivariate
(correlation).

2. Exploratory and confirmatory factor analysis techniques to debug and
define the underlying structure of the data collected. Hair Jr., Anderson, Tatham
and Black (2005) recommend that the factor loadings exceed o.7 for the factor
to explain at least 50% of the variance. After clearing the measurement model,
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we analyzed the one-dimensionality and validity of composite reliability, con-
vergent and discriminant of measurements of the constructs of the model. The
one-dimensionality was evaluated by internal consistency of the factor loadings
of each construct, given by o-Cronbach, where the value of 0.7 is the lower limit of
acceptability. As the measurement of internal consistency assumes one-dimen-
sional, but does not guarantee its existence, the composite reliability was also
evaluated, which represents a more robust measurement construct. Both the
one-dimensionality and the composite reliability measurements have an accep-
table reference value of 0.7, and may be below 0.7 if the research is exploratory
in nature.

Convergent validity was assessed by high factor loadings and the average
variance extracted (AVE). Both the factor loadings and the average variance
extracted (AVE) have the higher reference value of o.50 (Hair Jr. et al., 2005).
In assessing the discriminant validity, we used the criterion of Fornell and Larker
(1981), in which it is considered appropriate when the square root of the average
variance extracted (AVE) exceeds the shared correlation of the construct with the
rest of the measurement model.

3. Structural equation modeling, the method of paths (path analysis) to
examine the strengths and statistical significance between the constructs of
the model. In structural equation modeling, the PLS-PM (Partial Least Squa-
res-Path Modeling) was adopted, which displays the following characteristics:
1. PLS-PM estimation is based on partial least squares; 2. allows the use of
small samples (Smith & Langfield-Smith, 2004); 3. admits the absence of pro-
bability distribution properties such as, for example, normal, and admits using
interval scales (Joreskog & Wold, 1982); 4. can include indicators of reflective
and formative measurements simultaneously (Henseler, Ringle, & Sinkovics,
2009). In this case, the presence of indicators of formative measurements
presents multicollinearity problems (Diamantopoulos & Winklhofer, 2001).
To detect the presence of multicollinearity, we adopted the limit for tolerance
equal to o.10 as recommended by Hair Jr. et al. (2005), which corresponds to
a value of Variance Inflation Factor (VIF) greater than 10; 5. it is recommen-
ded for prediction instead of explanation (Henseler et al., 2009, Joreskog &
Wold, 1982); 6. the relative strengths of variables can be inferred by the factor
loadings (Fornell & Laker, 1981); 7. it allows the use of bootstrapping to assess
the statistical significance of the coefficients; 8. adjustment of the measu-
rement model can be obtained by GoF indexes (Goodness-of-Fit) defined as
the geometric average of the average variance extracted and the coefficient of
determination (R?) (GoF= {/AVE x R?) and the coefficient of determination R’
as suggested by Tenenhaus, Vinzi, Chatelin and Lauro (2005) and Hair Jr.
et al. (2005), respectively. Cohen (1977) and Wetzels, Odekerken-Schroder
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and Van Oppen (2009) suggest the threshold values of 0.26 and 0.36 for GoF
and R’ respectively.

4. lacobucci et al. (2007) approach to test statistically the mediation of GM
in the relationship between OP and GSCM. The mediation is detected with the
help of weakening the direct relationship between GSCM and OP (path c, Figure
1) where the GM is present. It means that the mediation will have been found if
GSCM does not have any effect on OP when GM is controlled. Iacobucci et al.
(2007) demonstrated the superiority of the structural equation modeling in rela-
tion to multiple linear regression by Baron and Kenny (1980) to test the effect of
the mediating variable in the relationship between independent and dependent
variables statistically. The reason, according to lacobucci et al. (2007), is that the
models have become more complex with construct scenarios of multiple indi-
cators and additional antecedents and consequents. In this sense, the approach
of mediation from the perspective of structural equation modeling of Iacobucci
et al. (2007) is more robust than Baron and Kenny’s approach (1986) developed
from the point of view of linear regression.

5. Sobel z test (Sobel, 1982). As a control to verify that the magnitude of diffe-
rence in the relationship between GSCM (independent variable) and OP (depen-
dent variable), given by paths c and ¢’, shown in figures 2 and 3, was statistically
significant with or without the mediation of GM (moderator variable).

c
Coau——>Cor D
a’ b’
(n.s. expected) . (n.s.expected)
Note: n.s: non-significant Note: n.s: non-significant
Elaborated by the authors. Elaborated by the authors.
c—c’ axb
Sobel z test formula is: z = =
Standard Error | b,S’ + a’S,’
Given that:

a, b, c and ¢’ are structural coefficients obtained from the three variables.
S, e S, are the standard errors related to the coefficients a and b.
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MacKinnon (2008) suggests that the difference between ¢ — ¢’, shown
in figures 2 and 3, is given by the product [a x b]. The logic behind the
magnitude of the mediation coefficients, given by the product [a x b], is that
if X affects Y indirectly through M, the mediating effect is also known as the
indirect effect. The effect of X on Y after the adjustment for M, ¢’, is known
as the direct effect. The mediating effect is also equal to the difference between
the coefficients c and ¢’ [c — ¢’]. As a result, the total effect can be subdivided
into a direct effect, ¢’, and an indirect effect, [axb] =c - ¢’.

Depending on the statistical significance determined by tests, we conti-
nued the classification of the mediation by type, presented by lacobucci et al.
(2007), determining whether it is complete, partial or there is no mediation.

The main limitations of the method of the study were: 1. the use of a non-
-random sample of Brazilian companies, which gives rise to possible biases
in the responses of research subjects; 2. the size of the sample. Although
we used the technique of PLS-PM, which does not require the normality of
the data, the condition of five respondents per variable has not been reached
(Hair Jr et al., 2005), leading to a cautious interpretation of the findings, and;
3. the multidisciplinary aspect of the study involving subjects such as marke-
ting, operations, logistics, supply chain and the environment, which makes
the analysis more complex.

In addition, the study had the following boundaries: 1. concerning the
scope, the study was conducted in the Brazilian civil construction sector, con-
sisting of heterogeneity of companies of all sizes, organizational structures,
and technologies. However, due to their importance in relation to GDP (9.2%
in 2010) and the amount of people employed (10 million people employed part
or full time), it represents an important economic sector in the country and one
of the sectors that will grow until 2022, with growth projections of 6.1% per
year (Construbusiness, 2010); 2. concerning the theme: the GSCM, marketing
and performance constructs were examined in the construction sector. Unlike
the manufacturing chain, supply chain studies in construction are recent,
pointing to the best way to solve problems in construction sites (Vrijhoef,
Koskela, & Howell, 2001) and; 3. concerning the conception, the research was
conducted through the cross-section, i.e., a reading held in a single period.

In the period running from April to August 2013, 1,435 questionnaires were
selected and sent to companies, addressed to managers (directors, managers and
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engineers). Out of those, 133 were returned (or 9.3% of the total), of which 30 of
them by regular mail and 103 by electronic mail. 109 were fully completed and
24 had some unfilled fields. Partially completed questionnaires had the missing
information complemented via telephone contact.

1. Regarding the companies, 62.4% are located in the State of Sao Paulo and
37.6% in 15 other states. 477.5% of companies are in the Metropolitan Area of
Sao Paulo and 67.3% in Southeast Brazil. Although the sample concentrated
in the Southeast (with a relatively higher GDP in 2010), it was described as
nationwide. Regarding the sector, 75.4% of companies were in land develop-
ing and/or construction areas, demonstrating that the sample focused on
the last two supply chain links. About size, 16.7% were made up of micro
(up to 19 employees), small (20 to 99 employees) and medium companies
(between 100 and 499 employees), each of these classifications represented
35.3% of the sample, and 12.7% were large companies (over 500 employees).
The classification of companies regarding size was done according to the
Instituto Brasileiro de Geografia e Estatistica — IBGE (2015) criteria. However,
it was not computed if employees were themselves, outsourced or temporary
contracts. The respondent was asked to report only the number of people
employed by the company at the time of the survey.

2. A share of 68.8% of respondents had worked for more than five years in
their respective companies and in the sector, indicating that they know
both the market and the company. As for their activities, 45.7% of respon-
dents were involved in the execution of works and 31.5% in the project. The
remaining 11.7%, 5.5% and 6.3% worked in finance, marketing and product,
respectively. As for the training, 54% of respondents attended Engineering,
22% — Management, 15% — Architecture and 9% — other courses.

In summary, the scope of the sample according to geographic region, seg-
ment, size and profile of the respondents suggested that the data collected
provide minimum conditions of reliability and quality for research.

To validate the measurements and scales of data collected from 133
respondents, we used the factor analysis of SmartPLS 2.0 software. After several
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runs and interactions, it obtained an underlying structure made up of
38 assertions with factor loadings above o.71, when the recommended value
is 0.7, distributed into five constructs called: Corporate Practices (CP) with
8 assertions, Green Project Enterprises (GP) with 5 assertions, Green Cons-
truction (GC) with 6 assertions, Green Marketing (GM) with 8 assertions
and Organizational Performance (OP) with 11 assertions. Therefore, from 47
assertions, 38 or 80.9% of the total remained. The cut in the assertions (19.1%
of total) can be justified by the lack of clarity or understanding of assertions
(or biases on the part of respondents) or size of the sample. Among the dis-
carded assertions, some were related to power generation within the works
and supplier development from an environmental point of view. Suggestions
to minimize the discard of assertions are discussed below in the concluding
remarks of this article.

Averages, standard deviations and factor loadings of each of the assertions,
refined in their respective constructs, are given in Appendix A.

The structure of the constructs obtained by the factorial analysis has
been validated as: 1. the one-dimensionality, provided by the a-Cronbach
coefficient and the composite reliability, both measurements showed values
above the recommended minimum o.70; 2. the convergent validity, mea-
sured by factor loading and average variance extracted (AVE) also achieved
values above the recommended minimum of 0.7 and o.5, respectively, and;
3. the discriminant validity given by shared variances and obtained by the
square root of average variance extracted from each construct were higher
than the correlations between the constructs, as shown in Table 1 (diagonal
matrix in italics).

As for multicollinearity due to the inclusion of formative constructs in the
model, Tolerance values were between 0.494 and 1.000 (VIF between 1,000
and 2,026), within the recommended limits (minimum of 0.1 for Tolerance and
VIF above 10).

Descriptive statistics data, such as the format used in data distribution
(asymmetry and flattening), average and standard deviation of the constructs,
bivariate correlation, number of original assertions and number of assertions
after the refinement, o-Cronbach measurements, Average Variance Extracted
(AVE) and Composite Reliability (CR) are presented in Table 1.
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A i STANDARD
CONSTRUCTS K KU®  AVERAGE DEVIATION GSCM GM (0] cp GP GC

'GSCM (Chain Management) -0.46 -0.61 3.50 0.99 0.729

GM (Green Marketing) 012 -1.18 281 121 0753 0904

OP (Performance) 053 -0.11 339 105 05517 05737  0.922

CP (Corporate Practices) 031 -094 326 114 0705° 0508" 0219 0812

GP (Green Project) 068 -048 3.71 107 0913" 0683 0576° 0439 0.892

GC (Green Construction) 051 -0.56 3.65 1.06 09307 07197 0575 04547 0.866° 0.899

Amount of new measures — 47 9 12 8 9 9

Amount of measures after depuration — 38 8 11 8 5 6

Unidimensionality (a-Cronbach) — 0.949 0968 0983 0926 0.936 0.953
Average Variance Extracted (AVE) — 0532 0818 0.851 0.660 0.796 0.809

Composite reliability (CR) — 0.954 0973 0984 0939 0.951 0.962

Note:' Second order construct; * Sk Value (Skweness) out of range -1 a +1 indicates a substantially
asymmetrical distribution; " positive Ku Value (Kurtosys) indicates a relatively high distribution
and a negative value indicates a relatively flat distribution;” indicates that the assertion coeffi-
cient is significant at 1%. Diagonal values in italics represent the square root of Average Variance
Extracted (AVE). Average Variance Extracted (AVE) is the same as commonality.

Elaborated by the authors.

After validating the structures of the constructs and their measurements
and scales, we proceeded to the evaluation of the relationship between the cons-
tructs of the measurement model.

Figure 4 illustrates the results obtained with the SmartPLS 2.0 application,
the PLS-PM technique.
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Elaborated by the authors.

In Figure 4, the statistical significance of corporate practices (CP), green
project (GP) and green construction (GC) constructs can be observed, indicating
their importance in the management of green supply chain (GSCM) as presen-
ted in arguments by authors such as Srivastava (2007) and Bowen et al. (2001).

Regarding the overall fit provided by GoF index (Goodness-of-fit) to the
models shown in Figures 4(a) and 4(b), they were 0.61 and 0.49 for the models
with and without mediation respectively, values above the recommended 0.26.
As for the adjustment given by the R2 determination coefficient for the rela-
tionship [GSCM — OP] and [GSCM — GM] of the model in Figure 4(a) with
mediation, they were 0.36 and 0.57, respectively. For the relationship [GSCM — OP]
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of the model in Figure 4(b), without mediation, it was 0.31. Although in the
model in Figure 4(b), without mediation, the value of R* determination coeffi-
cient was 0.31 (close to the recommended 0.306). In general, it can be considered
that there was evidence that the collected data were a good fit for the measure-
ment model developed.

As for the measurement model with mediation, shown in Figure 4(a), the
GSCM had a direct effect on organizational performance with a structural coeffi-
cient of 0.276 and t-statistic equal to 2.63, and supported the hypothesis H . The
GSCM affected the GM with a structural coefficient equal to 0.753 and t-statistic
equal to 17.64 and supported the hypothesis H , which in turn influenced the
performance with a structural coefficient equal to 0.366 and t-statistic equal to
3.o1 and supported hypothesis H..

As for the measurement model without mediation in Figure 4(b), it demons-
trated that GSCM had a direct effect on operational performance with a structu-
ral coefficient of 0.559 and t-statistic equal to 7.84, much higher than Figure 4(a)
with a coefficient of 0.276 and t-statistic equal to 2.63. This meant that green
marketing as a mediator helped predict organizational performance.

Table 2 presents the structural coefficients, standard error, and the values of
t-statistics of the relations in estimation model.

STANDARD
STRUCTURAL STATISTICS DECISION
TRUCTURAL EQUATION ERROR HYPOTHESI
STRUCTU QUATIONS COEFFICIENTS SO T OTHESIS (00<0,05)
With Mediation
Supply management — Performance (c) 0,276 0,105 2,637 H, supports

Supply management — Green Marketing (@) 0,753 0,043 17,64 H supports

Green Marketing — Performance (b) 0,366 0,121 3,017 H supports

Without Mediation
Supply management — Performance (c’) 0,559 0,071 7,84"

Elaborated by the authors.

After the assumptions of mediation, argued by lacobucci et al. (2007), were
verified, we proceeded to verify whether the difference of structural coefficients
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of the direct (path c) and indirect (path c’) relationship, shown in figures 2 and 3
were statistically significant.
Applying the Sobel z test (1982), where a = 0.753; b = 0.366; S, = 0.043;

S, = 0.121, we have:
0,753 x 0,366

10,3662 x 0,0432 + 0,7532 x 0,1212

Sobel z test = =2.98 — value-p =0.003

Therefore, the difference of the structural coefficients of the paths between
GSCM and organizational performance, directly and indirectly, was statistically
significant (o < 0,01), confirming, in fact, the mediating role of GM in the rela-
tionship between GSCM and organizational performance.

In this case, according to the typology of Iacobucci et al. (2007), the media-
tion of green marketing was considered partial, with a direct effect on the perfor-
mance of GSCM equal to 0.276. The indirect effect was equal to 0.276 [0.753 *
0.366 = 0.276]. The total effect was equal to 0.552 [0.276 + 0.753 * 0.366 = 0.552].
The proportion of mediation in the variance of organizational performance
(OP) explained directly and indirectly by the management of green supply chain
(GSCM) was 50.0% ([0.753 * 0.366] / [(0.753 * 0.366) + 0.276] = 0 5).

Therefore, the H_hypothesis was supported partially. The approaches of
Baron and Kenny (1986), as well as of Tacobucci et al. (2007), state that for the
mediation to be complete, paths a and b should be significant and path ¢ non-
-significant, which did not occur.

Results revealed that green marketing partially mediates the relationship
between the management of the supply chain and green organizational perfor-
mance. The implications of theoretical and practical nature of the results obtai-
ned are discussed below.

Practical implications: Regarding GSCM practices and green marketing in
construction, the two main measurements of each construct, the influences on
organizational performance subject to the weighted average assertions shown in
Appendix A of the strongest influence to the weakest were: corporate practices
that encouraged employee involvement in environmental issues, corporate prac-
tices in mission and vision statements, designs that use energy-saving devices,
development projects with meters to save water, the reuse of rainwater or sewage,
construction works with reduction of waste materials, construction works with
the reuse of materials in the construction site, ads for green products, green
marketing actions to improve the corporate image. In aggregate, on a scale
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of 1 to 5, as shown in Table 1, green marketing obtained a weighted average of
2.81 and GSCM obtained 3.50.

Among the many positive influences observed, an important one is the need
to use new technologies in the GSCM practices, which resulted in considerable
costs. Nevertheless, there is the recognition that many companies prefer out-of-
-the-box or less disturbing solutions, suggesting more investment in end-of-pipe
technologies, which keep production processes or products with low changes
(Vachon & Klassen, 2000).

In general, green investments in construction, in spite of market imperfec-
tions, favor the internalization of compatible costs to preserve the environment. The
acceptance of certifications such as LEED (Leadership in Energy and Environmen-
tal Design) or ecolabels may minimize market failures. In this sense, green marke-
ting helps to correct market imperfections or asymmetry of information through
the collection and provision of information to consumers (Giordano, 2000).

Theoretical implications: The study, conducted in the Brazilian civil cons-
truction economic segment, adds to other existing studies which demonstrated
in different fields of activities, regions or countries: 1. the relationship between
GSCM and performance, such as Alvarez Gil et al. (2001), and Chien and Shih
(2007), Kim et al. (2011), Rao and Holt (2005), Shang et al. (2010) and Zhu
et al. (2005); 2. the relationship between green marketing and performance
investigated by Baker and Sinkula (2005), Fraj et al. (2011) Ham and Lee (2011)
and Dahstrom (2011); 3. the importance of green marketing as a mediating factor
between SCM and performance, approached by Idar and Mahmood (2011) and
Green Jr. et al. (2012).

As noted, there are several estimation models for the constructs of this
study: GSCM, organizational development and green marketing. In essence,
what we sought in theory was to understand the importance of the mediation of
green marketing in the relationship between GSCM and organizational perfor-
mance. To this end, we used models previously developed that, combined, could
be reproduced or distorted (Popper, 1977), to obtain convergent measurement
models. Towards the convergence of supply chains and environmental sustai-
nability (ecological or green), Linton, Klassen and Jayaraman (2007) argued that
the operations are moved from local optimization of environmental factors to
the entire supply chain for the production, consumption, customer service and
elimination of waste products. However, because of the diversity of measure-
ments and scales and the geographic location of companies, obtaining a conver-
ged model still requires a lot of research and time, especially due to the need for
comparison or building alternative models.

Therefore, the result obtained, practices, theoretical implications and the
evidence of a relationship between GSCM and organizational performance,
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direct and indirect (partially moderated by green marketing), show that the green

marketing in construction companies still has room to improve communication

and image, to foster both the supply and the consumption of green products.

Construction incorporates a huge dispersion of competitive conditions such
as size, control of the property of company capital, technological upgrading and
asymmetry in financial leverage capabilities that generate different competi-
tion standards. Thus, this study helped minimize these differences, through an
understanding of the impact of marketing due to the assumption of a new appro-
ach to corporate responsibility for the environment in the supply chain manage-
ment, as well as, expanding the literature and GSCM practices integrated with
green marketing and environmental management.

Finally, the following is suggested to improve the study:

1. Increase the size of the sample to improve the power of generalization and
possibly classify the adoption in different locations (region or country) and
type of construction (commercial or residential building). The obtaining of
more respondents can be accomplished by replicating the electronic data
collection tool, making use of qualified databases with promoters working at
events in the construction area, forums, trade and professional associations;

2. Develop a research with a longitudinal concept. By conducting research at
certain intervals of time, it is possible to analyze changing processes in a
broader, social, economic and political context surrounding the company.
Thus, explanations should arise from the examination of changing proces-
ses patterns (Easterby-Smith, Thorpe, & Lowe, 1999); and

3. Carry out research on innovative and emerging topics such as “enviropre-
neurial” marketing strategy, as a combination of ecological concerns with
marketing strategy, greening the supply chain, where the buyer uses their
purchasing power to demand a better environmental performance of the
supplier (upstream supply chain).

Objetivo: O estudo visa a explorar e descrever a mediagdo do marketing verde na
relagdo entre a gestdo da cadeia de suprimentos e o desempenho das empresas.
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Originalidade/lacuna/relevancia/implicacoes: Pretendeu-se preencher uma lacuna
de natureza epistemolégica sobre o marketing verde, constatando-se que este, por
estar presente na regressdo, diminui a magnitude do relacionamento entre gestao
da cadeia de suprimentos e desempenho nas empresas da construgio civil brasileira.
Principais aspectos metodologicos: Utilizou-se o0 método quantitativo de natureza
exploratéria e descritiva. Do estudo exploratério participaram dez gestores. No des-
critivo, precedido de pré-testes junto a trés especialistas, contou-se com uma amostra
de 133 respondentes. Os dados foram tratados por técnicas de estatistica descritiva,
analise fatorial, regressdo linear multipla e modelagem em equagdes estruturais.
Sintese dos principais resultados: Os dados evidenciaram que o marketing
verde medeia, parcialmente, a relagio entre gestao da cadeia de suprimentos e o
desempenho das empresas.

Principais consideracdes/conclusdes: Como implicagdes teéricas, o estudo refor-
ca correlacbes positivas entre os constructos utilizados no setor pesquisado.
Recorreu-se a modelos previamente desenvolvidos que, combinados, poderiam
ser reproduzidos ou falseados, para no final se obter modelos de mensuracio
convergentes. Como aplicac3o pratica, identificou-se o envolvimento de funcio-
narios em temas ambientais, missdes e visdes com declara¢bes explicitas sobre
economizar energia e agua e a¢des de marketing verde para melhoria da ima-
gem corporativa, como a obtencdo de certificagdes ambientais. Como conclu-
sdo, verifica-se que as empresas da construgdo civil tém espago para melhorar a
comunicagdo e a imagem para estimular tanto os suprimentos como o consumo
de produtos verdes.

Marketing verde. Desempenho organizacional. Gest3o de cadeia de suprimento.
Cadeia de suprimento verde. Cadeia de suprimento na construgio civil.

Objetivo: El estudio tiene como objetivo explorar y describir la mediacién de
marketing verde en la relaciéon entre la gestion de la cadena de suministro y el
rendimiento empresarial.
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Originalidad/laguna/relevancia/implicaciones: se tenia intenciéon de llenar un
vacio epistemoldgico sobre el marketing verde. La presencia de marketing verde
en la regresiéon Disminuye la magnitud de la relacién entre la administraciéon y
rendimiento de la cadena de suministro en empresas constructoras brasilenas.
Principales aspectos metodologicos: Se utiliz6 el método cuantitativo de caracter
exploratorio y descriptivo. El estudio exploratorio se llevé a cabo con 10 gerentes.
El estudio descriptivo, precedido por pruebas previas con tres expertos, se hizo
a través de una muestra de 133 participantes. Los datos se analizaron mediante
técnicas de estadistica descriptiva, regresion lineal multiple y modelos de ecua-
ciones estructurales.

Sintesis de los principales resultados: Los datos indican que marketing verde
media, en parte, la relacion entre la gestién de la cadena de suministro y el ren-
dimiento empresarial.

Principales consideraciones/conclusiones: Como implicaciones tedricas, el estu-
dio refuerza correlaciones positivas entre las construcciones utilizadas en el sec-
tor observado. Recurrido a modelos desarrollados previamente que, en conjunto,
podrian ser reproducidos o falsificado, el fin de obtener modelos de mediciéon
convergentes. Como aplicacion practica, se identificé la implicacién de los tra-
bajadores en temas ambientales, misiones y visiones con las declaraciones expli-
citas sobre la energia y el ahorro de agua y de las iniciativas de marketing verde
para mejorar la imagen corporativa, tales como la obtenciéon de certificaciones
ambientales. En conclusion, parece que las empresas de construccién civil tie-
nen espacio para mejorar la comunicacién y la imagen de estimular tanto la
oferta y el consumo de productos ecolbgicos.

Marketing verde. Desempefio organizacional. Gestién de la cadena de suminis-
tro. Cadena de suministro verde. Cadena de suministro en la construccion.
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