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Abstract: Customers are considered to be major stakeholders whose demands and preferences have a
strong influence on corporate strategies. In this sense, increased consumer environmental awareness
has led to a growing demand for environmentally friendly products which, in turn, has compelled
firms to adopt innovative forms of integrating environmental protection into product development
and production processes. Nevertheless, an “attitude–behavior gap” has been witnessed, which
implies that consumers’ environmental attitudes do not always translate into an actual ecologically
compatible purchasing behavior and, consequently, eco-product innovations will not necessarily
entail a positive economic impact for companies. This paper aims to analyze if the companies that
invest in eco-product innovation are valued by consumers, showing higher growth. Specifically,
we propose that eco-product innovation has a positive effect on a firm’s sales growth. Additionally,
we aim to analyze the consumers’ preferences in relation to eco-product innovations considering
two alternative approaches that companies can follow in this respect: eco-design and products with
ecological use. The results obtained for an unbalanced sample of 5391 international companies
corresponding to the period 2002–2017 (51,666 observations) show that proactive environmental
innovation strategies are positively valued by consumers, having a positive impact on the companies’
sales growth. Furthermore, consumers show a greater preference for environmental innovations in
eco-design than for products with ecological use.

Keywords: customer purchasing behavior; environmentally friendly products; eco-product innova-
tion; eco-design

1. Introduction

Over the last decades, consumer environmental awareness has risen significantly (Sehgal
and Singh 2010; Mylan et al. 2015; Hojnik and Ruzzier 2016) leading to a shift in customer
buying criteria toward higher attention to environmental and social issues (Laroche et al.
2001). As a result, besides price and quality preferences, consumer choices are influenced
by environmental and ethical considerations (Sehgal and Singh 2010), which has translated
into a growing demand for environmentally friendly products and services (Brosdahl and
Carpenter 2010) and, conversely, decreasing demand for those products and services with a
questionable social and environmental impact (Kassinis and Soteriou 2003).

These changing consumer demands force companies to modify their products and
processes looking for innovative ways to reduce or eliminate their adverse effects on the
natural environment in order to avoid losing their customer base (Hojnik and Ruzzier 2016). In
this regard, most environmentally friendly products are based on technological innovations in
their development process aimed at reducing the negative environmental impacts throughout
their whole life cycle (Kesidou and Demirel 2012; Cheng et al. 2014), so that they are often
considered innovations in the market (Shim et al. 2018). In this sense, prior literature has
identified customer pressure as a key driver of eco-innovation (Triebswetter and Wackerbauer
2004; Doran and Ryan 2012; Sarkis et al. 2010; Zeng et al. 2011; Guoyou et al. 2013; Hojnik and
Ruzzier 2016).
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Nevertheless, some authors have identified an “attitude–behavior gap” (Wong et al.
1996) which implies that consumers’ environmental attitudes do not always translate into an
actual ecologically compatible purchasing behavior (Brosdahl and Carpenter 2010; Royne et al.
2011). This gap has been witnessed over different product categories (Shim et al. 2018) and
can be attributed to several motives, such as laziness (Blake 1999), consumer confusion due to
greenwashing cases (Carrete et al. 2012; Durif et al. 2010), doubts about product effectiveness
(Luchs et al. 2010) or superiority (Arena et al. 2018), and customers’ price consciousness (Shim
et al. 2018), i.e., given that, in comparison with traditional products, environmentally friendly
products often have a price premium (Mintel 2009), not all consumers are willing to pay more
for them (Haws et al. 2014; Doran and Ryan 2012). Consequently, eco-product innovations
will not necessarily entail a positive economic impact on the company (García-Sánchez et al.
2020a). This would imply that companies considering eco-innovation can face a “prisoners’
dilemma”, eco-innovation being the losing strategy (Zhang et al. 2011).

With these premises, based on stakeholders theory, the aim of this paper is to analyze
whether the companies that invest in eco-product innovation are more valued by consumers,
showing greater business growth. More specifically, we intend to answer the following
questions: do consumers value environmental innovation? What are consumers’ preferences
regarding environmental innovation in product? The results obtained for an unbalanced
sample of 5391 international companies corresponding to the period 2002–2017 (51,666 obser-
vations) show that proactive environmental innovation strategies are positively valued by
consumers, having a positive impact on sales growth. Furthermore, consumers show a greater
preference for environmental innovations in eco-design than for products with ecological use.

Our research contributes to previous literature in several aspects. Firstly, our findings
extend and reinforce prior research on consumer behavior in relation to eco-product innova-
tion. Most prior studies on this issue have been based on subjective data obtained through
surveys (Cheng and Shiu 2012). However, as noted by Brosdahl and Carpenter (2010) and
Shim et al. (2018), it is unclear that consumers’ stated concern for environment protection
translates into actual purchase behavior of environmentally friendly products, given that
they may feel social pressure to express a “politically correct” attitude that, in fact, does
not correspond to their actual behavior. In this sense, sales growth more objectively reflects
consumer purchase behavior. Thus, by showing that the commercialization of environ-
mentally friendly products has a positive effect on sales growth, our findings demonstrate
consumers’ preference for this type of eco-innovations. Hence, the results indicate that the
product’s environmental attributes constitute a differentiator factor that attracts consumers,
which is reflected in their purchasing choices, thereby positively affecting sales.

Nevertheless, in our opinion, the main contribution and novelty of our study resides
in the split between two different approaches of eco-product innovations: eco-design and
eco-use, which allows us to advance the understanding of consumer purchase behavior
in relation to environmentally friendly products. In this regard, by providing empirical
evidence of the effect on sales growth of each alternative (i.e., eco-design and products
with ecological use) our study provides novel empirical evidence about the preferences of
consumers in relation to the different types of ecological products, indicating which are
most valued by them. Furthermore, given that few studies have analyzed the economic
return of eco-design (Plouffe et al. 2011), our study provides new evidence on this issue.

Secondly, we add to the understanding of the economic impact of environmental in-
novations by showing the effect of eco-product innovations on sales growth. Although the
contribution of environmental innovations to business performance has been extensively
analyzed (Przychodzen and Przychodzen 2015; Oh et al. 2020), prior research obtained no con-
clusive results (Hojnik et al. 2018). A possible explanation could be the use of different proxies
of firm performance (e.g., ROI, profitability, operating profit). In this sense, as Alos-Simo
et al. (2020) point out, these measures may be strongly linked to financial data, which can
disrupt the relationship, and, consequently, they do not provide a solid measure of the impact
of eco-innovation on firm performance. We use sales growth to quantify the economic impact
of eco-product innovations, a measure the reflects “the main link between eco-innovation and
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(firm) growth [ . . . ] by derived demand-pull dynamics” (Colombelli et al. 2019) and has been
used in prior literature to quantify the economic benefit of environmentally friendly products
(Oh et al. 2020).

However, while prior studies have been focused on a single country (Cheng et al.
2014; Hojnik and Ruzzier 2016; Oh et al. 2020; Alos-Simo et al. 2020), a reduced number of
countries (Plouffe et al. 2011; Colombelli et al. 2019) or a specific sector (Kim et al. 2019),
we adopt a broader approach encompassing several countries and activity sectors. This
allows us to analyze data from 5931 international companies, which contributes to the
generalization of the findings. Additionally, we consider a long analysis period (2002–2017),
which makes our results more robust.

This paper is structured as follows: after this introduction, the development of the
research hypotheses on the effect of eco-product innovations on sales growth is presented
in the following section. Section 3 describes the empirical framework of the study (sample,
variables, models, and analysis techniques), whereas Section 4 presents and discusses the
main findings. Finally, Section 5 summarizes the conclusions and the main theoretical and
practical implications of the study.

2. Theoretical Background and Hypotheses Development
2.1. Corporate Social Responsibility and Proactive Environmental Strategies

Stakeholders theory focuses its attention on the demands of the firms’ stakeholders
(e.g., customers, shareholders, employees, environmental groups, and the government). In
this regard, the capacity of stakeholders to impose their demands is related to their actual
influence on the firm (O’Donovan 2002). Nowadays, companies face increasing social and
political pressures for reducing the adverse environmental impacts of their activities and
improving their environmental performance (Demirel and Kesidou 2019). As a result, they
respond to these pressures by seeking to reduce the impacts of their operations on the
natural environment (da Silva Monteiro and Aibar-Guzmán 2009).

However, such an environmental orientation can be simply the result of a compliance-
based strategy (Roome 1992) through which companies limit themselves to adopt reactive
measures of compliance to respond to external pressures from both legislation and stake-
holders in order to avoid economic and/or social costs (Bennett and James 1998). In contrast
to this reactive positioning, other firms assume a proactive position seeking to be ahead
of such pressures (da Silva Monteiro and Aibar-Guzmán 2009) as a way of differentiating
themselves from competitors in order to improve their competitive position. Instead of con-
sidering environmental protection as a sunken cost that they have to assume, these companies
acknowledge the potential benefits of an improved environmental performance integrating
environmental issues into their strategies (da Silva Monteiro and Aibar-Guzmán 2009).

As a result, firms are increasingly socially and environmentally oriented and corporate
social responsibility (CSR) has become “a significant business practice globally” (Kraus
et al. 2020). There is a relationship between CSR practices and innovation (Gallego-Álvarez
et al. 2011) so that CSR positively affect product innovation (Zhou et al. 2020). Thus, to the
extent that companies are able to align CSR and innovation strategies, they could obtain
strategic synergies (Zhou et al. 2020).

Environmental innovation is considered a way to achieve an enhanced environmental
performance (Carfora et al. 2021) attracting the growing attention of researchers interested
in knowing its drivers and outcomes (Cancino et al. 2018; Pacheco et al. 2018). In this sense,
stakeholder pressures have been identified as the main driver of environmental innovation
(García-Sánchez et al. 2020b). In this sense, environmentally proactive firms seek to anticipate
the future evolution of environmental legislation, consumers’ demands, and competitors’
actions in regard to the products’ ecological footprint (Bennett and James 1998; da Silva
Monteiro and Aibar-Guzmán 2009; Triebswetter and Wackerbauer 2008; Albino et al. 2009)
through environmental innovation (Guoyou et al. 2013; Demirel and Kesidou 2019; Sdrolia
and Zarotiadis 2019; García-Sánchez et al. 2020b).
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Prior literature has stressed the importance that a firm considers the demands and
needs of different stakeholder groups (e.g., customers, shareholders, employees, environ-
mental groups, and the government) when defining its CSR policies and environmental
strategies (Tang et al. 2012; Al-Shammari et al. 2019; Scheidler et al. 2019). In this regard,
according to del Val Segarra Oña et al. (2013), the stronger is the stakeholders’ influence on
environmental decisions, the greater will be the firm’s proactive environmental orientation.

2.2. The Effect of Eco-Product Innovations on Sales Growth

Given that customer demand is critical for company survival (Chiou et al. 2011),
customers are considered to be major stakeholders whose demands and preferences have a
strong influence on these corporate proactive strategies. In this sense, customer pressure has
been identified as a key driving force of eco-innovation (Doran and Ryan 2012; Hojnik and
Ruzzier 2016; Guoyou et al. 2013; Del Río Pablo and Könnölä 2010). Indeed, as indicated
earlier, increased consumer environmental awareness has led to a growing demand for
environmentally friendly products (Sehgal and Singh 2010; Brosdahl and Carpenter 2010;
Doran and Ryan 2012; Hojnik et al. 2018), which, in turn, has compelled firms to adopt
innovative forms of integrating environmental protection into product development and
production processes (Doran and Ryan 2012; Guoyou et al. 2013; Hojnik and Ruzzier 2016).
These companies use products’ environmental features as a differentiating tool which
allows them to obtain competitive advantages (Reinhardt 1998; Chen and Chang 2012).

To the extent that a firm is able of satisfying customer demands regarding environ-
mental responsibility, it will be able to increase its market share, accessing to new markets
or market segments where consumers are more environmentally conscious and increasing
its sales volume in current markets due to an improved image/reputation (Lee and Min
2015; Kim et al. 2019; Colombelli et al. 2019; Oh et al. 2020). Furthermore, given that
environmentally friendly products often entail a price premium (Mintel 2009), eco-product
innovations also have a positive effect on revenues (Plouffe et al. 2011; Alos-Simo et al.
2020). Accordingly, these proactive environmental strategies would allow companies to
enhance their competitive advantages and improve their environmental and financial
performance with a “win-win logic” (Porter and Linde 1995; Reinhardt 1998).

However, the “attitude–behavior gap” phenomenon evidenced in the case of environ-
mentally friendly products (Wong et al. 1996; Brosdahl and Carpenter 2010; Shim et al. 2018)
implies that consumers do not buy such products with the expected regularity (Gleim et al.
2013) and, consequently, their potential positive impact on sales and market share may be
questioned. In this sense, although most studies document a positive effect of eco-product
innovation on market share and sales growth (Cheng et al. 2014; Colombelli et al. 2019; Kim
et al. 2019; Oh et al. 2020), other authors found that such an effect exists only in terms of
market share but not in the case of sales growth (Menguc and Ozanne 2005), or only for some
industries but not for other (Alos-Simo et al. 2020).

Accordingly, in order to determine if really environmental innovations in products
are valued by consumers and this interest translates into a positive effect on firm sales, the
following hypothesis is stated:

Hypothesis 1 (H1). Eco-product innovation is positively associated with sales growth.

2.3. Consumers’ Preferences about Eco-Friendly Products

Although environmental innovations encompass “all forms of innovation that reduce
environmental impacts [ . . . ] through the life cycle of related activities” (Organisation for
Economic Co-operation and Development—OECD 2011, p. 29), there are several types of
eco-innovations (i.e., eco-product, eco-process and eco-organizational innovations) each
of them with its own characteristics and contribution to firm performance (Cheng et al.
2014). In particular, eco-product innovations refer to the improvement of existing products
or the introduction of new ones with the aim of reducing their environmental impacts
throughout their whole life cycle (Peng and Liu 2016) through a change in the product’s



Adm. Sci. 2021, 11, 33 5 of 15

characteristics (e.g., substituting inputs for renewable ones, redesigning products and
packaging, improving water usage or electricity consumption associated with its use, etc.)

Although a standardized definition of ecological products does not exist (Moisander 2007;
Durif et al. 2010; Sdrolia and Zarotiadis 2019) being used interchangeably terms such as green
products, sustainable products, and environmentally friendly products (Saluja 2016), overall,
arguments converge around the reduction of the environmental burden caused by a product
during its whole life cycle. This reduction should be considered from a holistic perspective
(Sdrolia and Zarotiadis 2019) including all possible environmental impacts generated before,
during, and after the use of the product (Dangelico and Pontrandolfo 2010).

In this sense, the reduction of environmental impacts derived from eco-product
innovations may stem both from their use (e.g., reduced water usage, fuel and energy
consumption, CO2 emissions) and/or their design and production (i.e., products that
require less input of resources or are made of recycled and/or recyclable materials, use less
toxic substances and scarce natural resources, are more easily recyclable, have not been
tested on animals, and are produced by using more efficient and cleaner technologies).

Furthermore, in some cases, the functionalities and environmental advantages of
environmentally friendly products are difficult to observe by potential buyers (Van Loo et al.
2015), are very novel (Shim et al. 2018) or their use may imply changes in consumption or
use patterns (e.g., electric cars, reusable diapers) affecting customers’ purchasing behavior.
In this respect, the more observable the advantages and characteristics of environmentally
friendly products are, the greater the adoption of this type of environmental innovations
(Jansson 2011).

Therefore, it could be said that customers’ interest in environmentally friendly prod-
ucts depends on the type (characteristics) of such eco-product innovations. In this sense,
proximity to final customers determines the strength of consumer pressure to eco-innovate
(Doran and Ryan 2012; Hojnik and Ruzzier 2016) as well as the impact of eco-product
innovations on the firm’s image (Demirel and Kesidou 2019). In turn, as Cruzel et al.
(2014, p. 1506) noted, customer pressures also affect the type of environmental innovation
approach that a company develops.

Accordingly, it seems interesting to determine consumers’ preferences in relation to
eco-product innovations. Specifically, we consider two alternatives: eco-design and prod-
ucts with ecological use. The former refers to “the integration of environmental aspects into
product design and development with the aim of reducing adverse environmental impacts
throughout a product’s life cycle” (ISO 2020). Thus, environmental innovation approaches
related to eco-design combine creativity, innovation and environmental responsibility to
satisfy the demands of environmentally conscious customers (Plouffe et al. 2011) who
consider that environmental criteria are as important as the quality, price, and technical
feasibility (Cruzel et al. 2014).

On the other hand, environmental innovations related to products with ecological use
are focused on the reduction of the environmental impacts associated with the use of a
product (e.g., reduced water usage, energy and fuel consumption, greenhouse gases and
pollutants emissions, elimination of heavy metals in batteries, etc.). In some cases, these
products with ecological use may imply a change in the customers’ consumption and use
patterns (e.g., electric cards or reusable diapers).

In many cases, the purchase of eco-designed products only implies to consumers
paying a price premium (Mintel 2009) that environmentally aware consumers are often
willing to pay (Ward et al. 2011), whereas products with ecological use may also imply a
change in consumption and use patterns and, consequently, it could be argued that the
purchase of such products is associated with a higher level of environmental commitment
by consumers. However, to the authors’ knowledge, there is no theory or empirical
evidence regarding customer preferences or buying criteria in this regard.

Therefore, in order to determine whether consumers have a preference for one of these
alternatives and, in this case, what alternative is preferred by consumers, the following
hypotheses are stated.
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Hypothesis 2a (H2a). Consumers show a greater preference for environmental innovations in
eco-design over products with ecological use.

Hypothesis 2b (H2b). Consumers show a greater preference for environmental innovations in
products with ecological use over eco-design.

3. Methodology
3.1. Sample

The sample consists of 5391 international companies belonging to different activity
sectors whose economic, financial, social, and environmental information is available in the
Thomson Reuters database. The period of study encompasses sixteen years (2002–2017).

To determine the sample and the period of study we started by selecting those listed
firms worldwide with information relating to the environmental innovation variables
contained in the empirical models to be estimated (i.e., ecological products, ecological
design, and ecological use) available in the Thomson Reuters database. Afterwards, we
eliminated those firms that did not have information for the remaining variables included
in the models. Lastly, in order to control endogeneity problems, we eliminated those firms
with a frequency of fewer than eight years.

Thus, the sample corresponds to an unbalanced data panel of 51,666 observations.
The firms included in the sample operate in 71 countries and 10 activity sectors.

3.2. Models, Variables and Analysis Techniques

The overall objective of this paper is to analyze the impact of eco-product innovations
on sales growth. To test the two research hypotheses associated with this objective, we
propose the models represented in Equations (1) and (2), respectively.

Sales_Growthi,t
= ω0 + ω1Ecological_Producti,t + ω2Firm_Sizei,t + ω3Leveragei,t
+ω4Cashi,t + ω5Work_Capi,t + ω6Divi,t + ω7Inter_Sales + ω8Capexi,t
+ω9R&Di,t + ω10Firm_Agei,t + ω11CopGov_Praci,t + ω12Social_Perfi,t
+ω13Ncsrpii,t + ω14Icsrpii,t + ω15Industryi,t + ω16Countryi + ω17Yeart

+εit + ηi

(1)

Sales_Growthi,t
= ω0 + ω1Ecological_Designi,t + ω2Ecological_Usei,t + ω3FirmSizei,t
+ω4Leveragei,t + ω5Cashi,t + ω6WorkCapi,t + ω7Divi,t + ω8InterSales
+ω9Capexi,t + ω10R&Di,t + ω11Firm_Agei,t + ω12CopGov_Praci,t
+ω13Social_Perfi,t + ω14Ncsrpii,t + ω15Icsrpii,t + ω16Industryi,t
+ω17Countryi + ω18Yeart + εit + ηi

(2)

In both equations, the dependent variable (Sales_Growth) corresponds to the year-on-
year increase in the company’s sales figures. In this sense, a higher sales increase means
that consumers value the company’s products favorably.

In Equation (1), the independent variable (Ecological_Product) corresponds to an
ordinal variable that takes values between 0 and 2, identifying whether companies de-
sign and manufacture products in an ecological way and/or the use of these products is
respectful with the environment. Taking into account the “holistic nature” of ecological
products (Sdrolia and Zarotiadis 2019), our variable reflects the phases of a product’s life
cycle in which a reduction of its environmental burden occurs. Thus, in the case that the
reduction of environmental impacts derived from a company’s eco-product innovations
stems only from their use (i.e., ecological use) or their design (i.e., eco-design) the variable
would take the value 1, whereas when the reduction of environmental impacts derived
from a company’s eco-product innovations stems both from their use and their design the
variable would take the value 2. The value 0 corresponds to those companies that have not
developed any kind of eco-product innovations.
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This variable is broken down into two variables in Equation (2), Ecological_Design
and Ecological_Use, which identify the investment in eco-design projects and the commer-
cialization of products of ecological, respectively. Thus, Ecological_Design is a dummy
variable that takes the value 1 if the company carries out eco-design projects and 0 other-
wise, whereas Ecological_Use is a dummy variable that takes the value 1 if the company
produce and commercialize products of ecological use and 0 otherwise.

To avoid biased results, both equations include several control variables, which have
been selected based on the previous literature (i.e., García-Sánchez et al. 2020a, 2020b).
Such variables are related to firm’s characteristics (e.g., size, leverage, and age), factors
associated with the development of environmental capabilities (e.g., investment in physical
capital and R&D, international sales, sustainable performance), corporate governance
mechanisms, and institutional pressures at country and sector level. Their description can
be seen in detail in Table 1.

Table 1. Control variables definition.

Variable Definition Studies

Firm_Size Logarithm of total assets
Przychodzen and Przychodzen (2015); Acosta-Prado et al. (2017);
Zhang et al. (2019); García-Sánchez et al. (2020a, 2020b); Oh et al.
(2020)

Leverage Financial leverage through the proportion of foreign
funds and equity

Lee and Min (2015); Przychodzen and Przychodzen (2015);
García-Sánchez and Martínez-Ferrero (2019); Zhang et al. (2019);
García-Sánchez et al. (2020a, 2020b); Oh et al. (2020)

Cash Liquid money and other means of immediate disposal
Work_Cap The fund maneuver or liquidity of the company García-Sánchez et al. (2020a, 2020b)

Dividend Dividends accrued per share García-Sánchez and Martínez-Ferrero (2019); García-Sánchez et al.
(2020a, 2020b)

Inter_Sales Percentage of sales in markets other than domestic García-Sánchez et al. (2020a, 2020b)
Capex Investment in physical capital relativized by sales Lee and Min (2015); García-Sánchez et al. (2020a, 2020b)

R&D Investment in R+D+i relativized by sales Demirel and Kesidou (2019); García-Sánchez and Martínez-Ferrero
(2019); García-Sánchez et al. (2020a, 2020b)

Firm_Age The age of the company Acosta-Prado et al. (2017); García-Sánchez et al. (2020a, 2020b)

CopGov_Prac Score that reflects the good corporate governance
practices of the company García-Sánchez et al. (2020a)

Social_Perf Score that reflects the social performance of the company García-Sánchez et al. (2020a)

NCSRPI Level of orientation towards the stakeholders of the
country of origin of the company. Amor-Esteban et al. (2019a); García-Sánchez et al. (2020a, 2020b)

ICSRPI Aggregate indicator of institutional pressures at the
sectoral level. Amor-Esteban et al. (2018, 2019b). García-Sánchez et al. (2020b)

The equations will be estimated using the dynamic estimator in two stages, based
on the generalized method of moments (GMM) proposed by Arellano and Bond (1991)
available from Stata through Roodman (2009). The models incorporate the error term that is
disaggregated into η and ε, with the objective of controlling for unobservable heterogeneity
and incorporating random disturbance, respectively. Additionally, three ordinal variables
were included to control the effect of Country, Industry, and Year (García-Sánchez et al. 2020b).

4. Results and Discussion
4.1. Descriptive Statistics

Table 2 shows the descriptive statistics (i.e., mean and standard deviation) for the
dependent, independent, and control variables considered in the analysis. It can be seen
that the year-on-year sales growth stands at 3.20%, with a variability of +0.60%. On average,
39% of companies have developed some kind of eco-product innovation. Specifically, 11%
of companies have invested in eco-design, whereas 47% produce and commercialize
products with ecological use.
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Table 2. Descriptive statistics.

Variable Mean Std. Dev.

Sales_Growth 0.03 0.60
Firm_Size 15.74 3.02
Leverage 0.82 0.78

Cash 4.27 86.16
Work_Cap 4.56 1.54
Dividend 45.77 612.36

Inter_Sales 0.31 0.68
Capex 112.07 5104.84
R&D 159.34 6944.85

Firm_Age 33.11 30.69
CopGov_Prac 51.34 30.91

Social_Perf 14.3 18.54
NCSRPI −1.82 8.95
ICSRPI 0.04 3.02

Frequency

Ecological_Products 0.39
Ecological_Design 0.11

Ecological_Use 0.47

Table 3 shows the results obtained in the analysis of correlations between the different
variables considered in the empirical models proposed to test the research hypotheses.
As can be seen, the coefficients are not high, which suggests the non-existence of multi-
collinearity problems.

Table 3. Bivariate correlations (*** p < 0.01, ** p < 0.05, * p < 0.1).

1 2 3 4 5 6 7 8 9

1 Sales_Grow 1
2 Eco_Inn 0.00 1
3 Eco_Use 0.00 0.71 *** 1
4 Eco_Des 0.00 0.81 *** 0.49 *** 1
5 Firm_Size 0.01 ** 0.24 *** 0.32 *** 0.15 *** 1
6 Leverage 0.00 0.00 0.00 0.00 0.00 1
7 Cash 0.00 0.00 0.02 *** 0.01 0.03 *** 0.00 1
8 Wor_Cap 0.00 0.04 *** 0.04 *** 0.04 *** 0.08 *** 0.00 0.00 1
9 Dividend 0.00 0.01 *** 0.00 0.01 ** 0.14 *** 0.00 0.00 0.12 ** 1

10 Inter_Sales 0.00 0.07 *** 0.09 *** 0.07 *** 0.02 *** 0.00 0.01 *** 0.00 −0.01 **
11 Capex 0.00 −0.01 *** −0.01 *** −0.01 −0.02 *** −0.01 −0.03 *** 0.00 0.00
12 R&D 0.00 −0.01 * −0.01 −0.01 −0.02 *** −0.01 −0.05 *** 0.00 0.00
13 Firm_Age 0.00 0.19 *** 0.26 *** 0.15 *** 0.22 *** 0.00 0.01 *** 0.01 *** −0.01 *
14 CopGov_Prac −0.01 ** −0.04 *** −0.05 *** −0.04 *** −0.21 *** 0.00 0.00 −0.04 *** −0.07 ***
15 Social_Perf 0.01 −0.01 −0.03 *** −0.01 * −0.02 *** −0.01 0.00 0.01 0.00
16 NCSRPI 0.00 0.04 *** 0.12 *** 0.03 *** −0.01 *** 0.01 * 0.01 ** −0.02 *** 0.02 ***
17 ICSRPI 0.00 0.16 *** 0.17 *** 0.13 *** −0.07 *** 0.00 0.00 0.02 *** −0.01 ***

10 11 12 13 14 15 16 17

10 Inter_Sales 1
11 Capex 0.00 1
12 R&D −0.03 *** 0.02 *** 1
13 Firm_Age 0.08 *** −0.01 *** −0.02 ** 1
14 CopGov_Prac −0.01 0.00 0.01 −0.01 ** 1
15 Social_Perf 0.01 ** 0.02 *** −0.01 −0.05 *** 0.01 1
16 NCSRPI 0.15 *** 0.02 *** −0.01 ** 0.09 *** −0.07 *** 0.01 * 1
17 ICSRPI 0.13 *** 0.02 *** −0.01 * 0.08 *** −0.01 *** 0.00 0.04 *** 1
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4.2. Dependence Models Results

Table 4 shows the results obtained for the estimation of the models proposed to test
our research hypotheses. In this regard, it can be observed that in Equation (1), the variable
Ecological_Products positively and significantly impacts (coeff. = 29.73) on the year-on-year
sales growth for a confidence level of 99%, allowing us to confirm the hypothesis H1 that
there is a positive association between eco-product innovation and sales growth.

Table 4. Results of explanatory models (*** p < 0.01).

Equation (1) Equation (2)

Coeff.
(Std.Dv.)

Coeff.
(Std.Dv.)

Ecological_Products 29.73 ***
(0.548)

Ecological_Design 19.41 ***
(0.363)

Ecological_Use 0.185 ***
(0.00309)

Firm_Size 4.405 *** 0.875
−1.019 (0.775)

Leverage 5.44 × 10−5 *** 5.65 × 10−5 ***
(9.32 × 10−6) (5.10 × 10−6)

Cash −1.316 *** −1.624 ***
(0.0589) (0.0374)

Wor_Cap −1.08 × 10−8 *** −8.74 × 10−9 ***
(3.19 × 10−10) (2.95 × 10−10)

Inter_Sales −1.634 *** −1.393 ***
(0.0323) (0.0175)

Capex 0.110 *** 0.130 ***
(0.00587) (0.00367)

R&D −0.00538 *** −0.00597 ***
(0.000293) (0.000281)

Firm_Age −9.399 *** −7.729 ***
(0.176) (0.0908)

Dividend 0.0125 *** 0.00670 ***
(0.000304) (0.000414)

CopGov_Prac 0.225 *** 0.124 ***
(0.00594) (0.00372)

Social-Perf −0.537 *** −1.205 ***
(0.0167) (0.0151)

NCSRPI −1.649 0.240
−1.465 (0.799)

ICSRPI 0.000 0.000
(0.000) (0.000)

AR(1) −1.54 −1.32
AR(2) 0.46 0.99

Hansen 483.67 509.36

The results obtained by estimating Equation (2) also allow us to confirm the hypothesis
H2a, which posited that consumers show a greater preference for environmental innova-
tions in eco-design over products with ecological use. In this sense, even though both
variables, Ecological_Design (coeff. = 19.41) and Ecological_Use (coeff. = 0.185), have a
significant impact on year-on-year sales growth for a 99% confidence level, the impact of
the Ecological_Design variable is higher.

4.3. Discussion

Market sensing capabilities (i.e., a firm’s capability to understand market signals and
trends) are critical for business success (Demirel and Kesidou 2019). In this sense, given
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that consumers are increasingly sensitized to environmental and ethical considerations
(Sehgal and Singh 2010; Hojnik and Ruzzier 2016), customer demand for environmentally
friendly products has been identified as a key driving force of eco-innovation (Doran and
Ryan 2012; Guoyou et al. 2013). However, the existence of an “attitude–behavior gap”
identified by prior studies (Wong et al. 1996; Shim et al. 2018) casts doubts about whether
consumers’ environmental attitude does translate into purchasing behavior.

Our research hypotheses concern the impact of eco-product innovations on sales
growth. Results in Table 4 show a positive association between eco-product innovation
and sales growth indicating an interest of consumers in environmentally friendly products
is reflected in their choices, thereby positively affecting sales. Thus, it can be inferred that
consumers prefer environmentally friendly products, which leads to a growth of the sales
of the companies involved in eco-product innovation projects.

This result is consistent with the findings obtained by Oh et al. (2020), who in the Korean
context, found that eco-labeling resulted in sales growth, Cheng et al. (2014), who document a
positive impact of eco-product innovations on Taiwanese firms’ sales, and Alos-Simo et al.
(2020), who observed that eco-innovation positively influences sales volume of both new
firm products and new market products. Furthermore, this finding is also in line with other
studies that showed a positive and significant relationship between environmental innovation
and sales growth (e.g., Horbach (2008) in the German context, D. Zhang et al. (2019) for
Chinese manufacturing companies, and Colombelli et al. (2019) in the case of manufacturing
companies operating in six European countries: France, Germany, Italy, Spain, Sweden, and
the UK).

Additionally, while Oh et al. (2020) observed that the effect of eco-labeling on sales
growth was valid only for the two years following the certification and sales growth
decreased from the third year, our findings indicate that the positive impact of eco-product
innovations on sales extends over time, which enables us to confirm the potential of this
type of environmental innovations to generate sustainable competitive advantages and
economic benefits.

We further analyzed consumers’ preferences for environmentally friendly products
by considering the effect on sales growth of two different alternatives of eco-product
innovation: eco-design and products of ecological use. As it is shown in Table 4, although
both alternatives are positively valued by consumers, having a positive impact on sales
growth, the impact of eco-product innovations based on eco-design is higher.

Therefore, our results seem to indicate that consumers show a greater preference for
environmental innovations in eco-design than for products with ecological use. This result
corroborates Plouffe et al.’s contention (2011) that “eco-designed products provide greater
satisfaction to consumers” (p. 574) and confirm their results regarding eco-design can
provide companies economic benefits through an increase in their sales.

5. Concluding Remarks

Environmental innovation and related relevant issues (i.e., its determinants and out-
comes) have attracted growing attention by researchers and practitioners (Cancino et al.
2018; Pacheco et al. 2018). Prior studies have identified customer pressure as a main driving
force of eco-innovation (Doran and Ryan 2012; Guoyou et al. 2013; Hojnik and Ruzzier
2016). In this sense, it has been argued that the consumers’ growing demand for environ-
mentally friendly products forces companies to choose between involving themselves in
eco-innovation projects aimed at reducing the negative environmental impacts of their
products or losing their clients (Hojnik and Ruzzier 2016). However, some authors have
noticed the existence of an “attitude–behavior gap” that implies that consumers’ stated
environmental concern does not always translate into actual purchase behavior (Wong et al.
1996; Shim et al. 2018).

Given that consumers are a major stakeholder group whose demands and preferences
have a strong influence on corporate strategies, this paper aimed to analyze if the companies
that invest in eco-product innovation are valued by consumers, showing a higher sales growth.



Adm. Sci. 2021, 11, 33 11 of 15

Specifically, we propose that eco-product innovation has a positive effect on a firm’s sales
growth. Additionally, we aim to analyze the consumers’ preferences in relation to eco-product
innovations considering two alternative approaches that companies can follow in this respect:
eco-design and products with ecological use. The results obtained for an unbalanced sample
of 5391 international companies corresponding to the period 2002–2017 (51,666 observations)
show that these proactive environmental innovation strategies are positively valued by
consumers, having a positive impact on the companies’ sales growth. Furthermore, the
findings indicate that consumers show a greater preference for environmental innovations in
eco-design than for products with ecological use.

Our findings have some theoretical and practical implications. From a theoretical
viewpoint, our findings demonstrate that environmentally friendly products have a pos-
itive impact on the market. Accordingly, they confirm the arguments that consumer
preference for environmentally friendly products helps to explain the economic impact
of eco-innovation through its positive effect on sales. The environmental attributes of
products attract consumers’ attention so that companies can use such attributes as a differ-
entiating tool in order to obtain sustainable competitive advantages and economic benefits.
Thus, eco-product innovation enables companies to fit their offer to the environmentally
conscious consumers’ growing demand positively affecting their sales volume. These
findings are in line with prior research’s results regarding a positive and significant rela-
tionship between eco-product innovations and sales (Cheng et al. 2014; Colombelli et al.
2019; Zhang et al. 2019; Alos-Simo et al. 2020; Oh et al. 2020). Furthermore, the results also
confirm prior findings regarding the key role that customer demands play in driving firms
to develop environmental innovation (Doran and Ryan 2012; Guoyou et al. 2013; Hojnik
and Ruzzier 2016).

Additionally, our study provides novel empirical evidence about the preferences of
consumers in relation to two different approaches of eco-product innovation (i.e., eco-
design and eco-use), indicating which is most valued by them. Hence, our findings
indicate that, even though environmental innovations in both eco-design and products
with ecological use have a positive impact on sales growth, the impact of eco-design is
higher, so that it can be inferred that consumers show a greater preference for this approach
of eco-product innovation.

With regard to the study’s practical implications, our results have several manage-
rial and policy implications. From a managerial point of view, our findings provide an
orientation to managers in order to design strategies aimed at promoting environmental
innovation and competitiveness. On the one hand, given that sustainable product inno-
vation requires to invest greater financial resources in the short-term while their returns
are uncertain, by demonstrating that this type of environmental innovations has a positive
effect on sales growth, our findings provide some support to managers when considering
this kind of strategies and allow them to understand how eco-product innovation can
help firms to improve performance. On the other hand, our findings provide an indica-
tion of which eco-product innovation approaches (i.e., eco-design or eco-use) are most
valued by customers, which could guide companies when selecting environmental product
innovation projects.

Furthermore, demonstrating that eco-product innovations have a positive effect on
firms’ growth, our findings allow other key important stakeholders, such as shareholders
and institutional investors, to support investments in this type of environmental project
with certainty that they will contribute to enhancing firm value. From a broader perspec-
tive, this study allows identifying a channel (i.e., eco-product innovation) through which
a firm can contribute to the dynamics of social and economic growth. As regards the
study’s public policy implications, given that, as noted by Jansson (2011), the development
of environmentally friendly products by companies will not have the desired positive
environmental effects unless consumers actually purchase them and adopt the greener
lifestyles associated with their use, by showing that consumers actually value and purchase
this environmentally friendly products, our results could provide an orientation to policy-
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makers when designing regulations and policies to promote investments in environmental
innovation in products by companies.

Finally, it should be noticed that this study is subject to some limitations. Although we
have interpreted sales growth as resulting from consumer preference for environmentally
friendly products, as Oh et al. (2020) noted, this may not be the only cause. In this
sense, future studies could develop additional analyses to deepen the understanding of
the exact cause of sales growth. Furthermore, given that differences among sectors may
affect consumers’ demands and price sensitivity (Hojnik et al. 2018) as well as the firms’
propensity to eco-innovate (Cai and Zhou 2014; Alos-Simo et al. 2020), future studies could
consider analyzing the effect of the activity sector in which a company operates on the
relationship between eco-product innovation and sales growth.
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