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Resumo | Apesar do impacto do turismo no ambiente já ter sido discutido na literatura, não existe
muito conhecimento sobre a orientação ambiental nas empresas no setor do turismo. Estarão as empre-
sas do setor atentas à adoção de inovações ambientais? Qual a relação existente entre as atividades de
Eco inovação e atividades de inovação em geral? Estão as empresas destes setores a ser pressionadas
para se tornarem mais “verdes”? Este artigo pretende dar resposta a estas questões considerando dados
da indústria da hotelaria e restauração em Portugal. A análise é efetuada com dados ao nível da empresa
recolhidos no community innovation survey (CIS). Os resultados revelam que o enfase tradicionalmente
colocado na tecnologia e na regulação poderá ser exagerado no caso das empresas de hotelaria e res-
tauração.
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Abstract | While the impact of tourism on the environment has now been widely discussed in the
literature, there is not much knowledge about the environmental orientation of firms in the tourism
sectors. Are tourism firms active in what concerns adoption of environmental innovations? How these
eco-innovations articulate with other forms of innovation? Are the firms in these sectors being pres-
sured to ‘green’ its operations? This paper investigates these questions in relation to hospitality and
restaurants within the context of Portugal. The study draws on quantitative firm level data from the
community innovation survey (CIS) for restaurants and hospitality. Our paper provides evidence that
the traditional focus on ‘technology’ as a push and on regulation might be overstated for the case of
Hospitality and restaurants firms’.
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1. Introduction

Tourism as an economic sector has a growing
role in both the national and international political
agendas, considering its role for job creation and
growth (WTTC, 2015). The rise of tourism pro-
pelled the interest on analyzing the environmen-
tal impacts of this activity. While the conflicts
between tourism and the environment are evident,
from a social and environmental perspective, tou-
rism, if properly regulated, could become an essen-
tial tool in protecting the environment and valuing
heritage by enhancing benefits for local economies
(UNWTO, 2015).

In order to inform policy and regulation, further
studies are necessary on the environmental beha-
vior of the stakeholders involved. Central on the
matter are firms, and how they are regarding pres-
sures for ‘greening’. Yet, information on the beha-
vior of tourism related firms is scant.

This paper aims to tackle this gap. We analyze
the eco-innovative behavior of firms in the hospita-
lity and restaurants (HR) sector, a leading tourism
subsector. The study is applied to Portugal, where
tourism is mentioned as a strategic pillar in the
national economy assuming a highly visible role
in job creation, income and value-added creation.
The study uses data from the Community Innova-
tion Survey (CIS) of 2006-2008.

The rest of the paper evolves as follows. Sec-
tion 2 presents a theoretical exposition over eco-
innovation drivers, while section 3 presents the
methodology and data. In section 4 we present our
main results attained through implemented metho-
dologies and section 5 concludes and discusses the
implications of the results attained.

2. Theoretical Background

2.1. Eco-Innovation

Eco-innovation may be defined, according to
the literature, as the introduction in the market of
a new or significantly improved product, technique
or management system that avoid or reduce dama-
ges on the environment (Horbach, 2008; Arundel
& Kemp, 2009). Our study is based on the data
collected on the CIS conducted in 2009, which fol-
lows closely the above definition, with some more
detail. An environmental innovation is “a new or
significantly improved good or service, process or
organizational method or marketing method that
creates environmental benefits compared to alter-
natives”. These definitions are consistent with
the Oslo Manual definition of innovation which is
the guidebook for the official innovation surveys
worldwide.

Two important conditions should be mentioned
on this definition. First, it is not relevant where,
on the stage of the product production cycle, the
environmental results occur: may be on the pro-
duction or on the after sale use; and, second, the
stemmed environmental benefits may be the result
of other purposes and not only the primary aim of
the innovation.

2.2. Determinants of Eco-Innovation

Environmental innovation, differently from tra-
ditional innovation, has “win-win” effects, due to
their positive externalities and the internalization
of negative environmental effects (Frondel, Hor-
bach & Rennings 2007). Thus, it is essential to
identify the driving forces of eco-innovation in or-
der to work on the best incentives.

Based on the literature we may organise the
determinants for eco-innovation into four groups:
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technology push, market pull factors, regulation
and firm specific factors (De Marchi, 2012; Del
Rio Gonzalez, 2009; for a review Ghisetti et al.,
2015).

Regarding environmental innovation, techno-
logy push factors include all new eco-efficient tech-
nologies while demand-pull factors include consu-
mers’ preference for environmentally friendly pro-
ducts/services and the need for companies to
maintain their environmentally responsible reputa-
tion (Rennings, 2000).

The concept of ‘technology push factors’ has
been clearly associated to the introduction of eco-
efficient technologies. However, this environmen-
tal concern ranks very low as motive for innovation.
This is not surprising considering that accordingly
to Triebswetter and Wackerbauer (2008) ‘it is very
unlikely that firms point it out as the first motive
for innovation unless it is obliged by law’. Hence,
while introducing a process innovation a firm might
register with environmental benefits even if such
was not the primarily aim of the innovation itself.
Indeed, eco-innovation may indirectly result from
other objectives, such as search for cost savings
(Horbach et al., 2012). As discussed by Galia,
Ingham and Pekivic (2013), traditional innovations
(such as product, process, organizational and mar-
keting) may lead to environmental benefits, even if
it not being the first aim of the investment behavi-
our. Hence, the innovation profile of the firm itself
may well be a determinant for eco-innovation per-
formance.

Horbach (2008) and Horbach, Rammer and
Rennings, (2012) found organizational innovation
and cost savings respectively as main motiva-
tions for environmental innovation. Kammerer
(2009) found investments in product innovation
(for example to in order to turn the output gre-
ener) to have positive environmental benefits (or
end users for example). On their study, Galia et al.
(2013) concluded that product innovation does not
affect future environmental footprint, but process
innovation does. In Gerstlberger, Præst Knudsen

and Stampe (2014) it is stated that product in-
novation and energy efficiency may be compatible
and even complementary objectives for the firms.

Frondel et al. (2007) conclude that the im-
portance of regulation to determine eco-innovation
depends on the benefit achieved: ‘end-of-pipe te-
chnologies are essentially explained by regulation
while for cleaner technologies the main determi-
nant seems to be cost savings’.

Galliano and Nadel (2013) highlight that it is
important to test the dynamics between different
forms/types of innovation. Product innovation is
more likely linked to benefits for the end-user, while
process innovation is more likely to reflect upon the
production process of the firm. The intensity of in-
novation that defines the commitment of the firm
with strategies of innovation will therefore impact
on both, innovative behavior and eco-innovate per-
formance.

Regulation is a common driver for innovation,
but it is likely to play an even more important role
in environmental innovation than in traditional in-
novation. Kammerer (2009) points out that regu-
lation does give incentives for firms to eco-innovate
their products. Yet, he argues that firms tend to
concentrate their environmental decisions on areas
where there is recognized and direct benefit for
consumers.

Applied to eco-innovation, the market-pull ap-
proach refers, as mentioned, to customer demands,
but also to public pressure as essential drivers (Hor-
bach, 2008). Some elements of environmental po-
licies, such as regulations or taxes which may im-
pact on consumers’ decisions may be included in
these factors (Oltra & Saint Jean, 2009). Kam-
merer (2009) gives an important contribution to
this approach introducing from the marketing lite-
rature the consumer benefits as a driver for eco-
innovation. He shows empirical evidence that this
factor plays a key role. Yet, even if the envi-
ronmental consciousness of the consumers seems
to be an important variable for consumer deci-
sion, the high price of eco-friendly products tends
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to overcome it (Rehfeld, Rening & Ziegler, 2007;
Horbach et al., 2012). Hence, eco-innovations are
less likely to be market-driven when compared to
traditional innovation.

Finally, company-specific features or specific
factors regarding the internal organization should
be considered when ones attends to explore firms’
position towards eco-innovation (Horbach et al.,
2012). The size of the firm is usually considered
as an indicator for the internal capacity to invest
in innovations in general. Size has been found cor-
related with eco-innovations. In line with Kam-
merer (2009), larger firms, being more visible, are
more affected by the public recognition as “green”.
In a different vein, Kesidou and Demirel (2012)
suggest that smaller firms are more likely to lack
internal capabilities to deal with the complexity of
environmental innovations, whereas large firms are
more likely to have internal R&D units and thus
the know-how needed. The role of size is not howe-
ver consensual. Wagner (2007), for example, did
not find firm size to affect the probability of a firm
to eco innovate. Hence, the role of size and inter-
nal capabilities are factors deserving further study
from the point of view of eco innovation.

3. Methodology

3.1 Econometric Procedure

To address our main research focus, we esti-
mate a discrete choice model detecting the speci-
ficities of each kind of environmental innovation.
The logistic regression model 1 was chosen to be
implemented over our cross-section data analysis
considering the nature of our dependent variables

(dichotomous). This estimation procedure is the
usual one when we deal with binary-choice varia-
bles, where y takes the value 1 if the event occurs
and 0 if it does not for individual i following Bal-
tagi (1995).

The estimated model, under the logistic mo-
del, takes the following form:

Where yi represents the eco-innovation varia-
ble (9 different estimations in total), explained by a
number of independent variables. The error term
is assumed to be normally distributed and i re-
fers to the ith firm. The dependent variables (yi)
in this estimated model were those respecting to
the Innovations’ environmental benefits variables
explained and presented in table 1. The X vec-
tor corresponds to innovation intensity variables
as described in table 2, W corresponds to a vec-
tor of drivers (see table 2) and Z to a vector of
control variables (table 2). The ˛′s represent the
estimated coefficients related to each of the inde-
pendent variables, being j the index for innovation
intensity variables (2 in total), k respecting to the
drivers (we use 5 in total) and n corresponds to
the different control variables (3 in total).

3.2 Data and Variables

Our study rests on data collected in the con-
text of the Community Innovation Survey of the
European Commission, carried out with two years’
frequency.

In 2009, a separate section on environmental
innovations was introduced (section 10). The sec-
tion questions directly if during the three years
2006 to 2008 the enterprise introduced any inno-
vations with environmental benefits.

We used the data from this survey because
1The logistic qualitative choice model is chosen over the probit model provided that the later has a cumulative distribution
function taking the integral form turning difficult mathematical calculations. Gujarati (2003) puts forward that there is
no difference between both and so they both produce similar results.
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of its wide coverage and reliability, being possible
to establish cross country comparisons. The 2009
round was the first and unique to include informa-
tion on enterprises’ eco-innovation. Subsequent
CIS did not include the section on eco-innovation.

The CIS conducted for Portugal comprises a
total sample of 6328 firms, from several different
sectors, but we analyze here the sample of 151
firms belonging to the Hospitality and Restau-

rants sector, the one analyzed in particular.
Eco-innovations as dependent variables are

measured for nine different areas of environmen-
tal impacts. Six refer to impacts stemming from
processes in the firm while three are areas of en-
vironmental impacts from the after sales use of a
product by its use (Table 1). All environmental
innovations must have been introduced during the
three years’ period 2006 to 2008.

As explanatory variables for the adoption of
each type of eco-innovation we considered factors
that accordingly to the review conducted in the
section 2 are likely to be relevant (Table 2). Hence,
first we considered firms’ innovation profile. The
innovation breath variable presented in table 2 is
formed by the sum of product and process inno-
vations reported by the firms in the CIS survey.
In the survey firms reply if they introduced any
improved goods or new or significantly improved
services; new or significantly improved methods

of manufacturing or producing goods or services;
new or significantly improved logistics, delivery
or distribution methods for your inputs, goods or
services; new or significantly improved supporting
activities for your processes, such as maintenance
systems or operations for purchasing, accounting,
or computing.

We considered the main drivers for eco-
innovation directly questioned in the CIS ques-
tionnaire, as well as firm level characteristics.
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4. Results

4.1. Descriptive Results

About 43% of all firms did not implement any
eco-innovation. Firms in Hospitality and Restau-
rants are even less eco-innovative, as nearly 60%
did not report any innovation with environmental
benefits (Table 3).

As shown in table 4, amongst the eco-
innovations considered in the CIS survey, the most
frequent are innovations with environmental be-
nefits within the firms – about 40% of the firms
reported at least one of these innovations. Much
less innovations of type 2 (Environmental benefits
from the after sales use of a good or service by
the end user) are reported – about 28% of firms
declared such type of innovations.

A descriptive analysis of this data with respect
to different environmental innovation fields shows
that recycling is the most frequently reported event

(Table 4) for all firms, and for HR. The second
most reported benefit is at the level of reduced
soil, water, and noise or air pollution for all firms.
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Yet, for HR the second most relevant benefits are
reduced material use per unit of output. Actions
related to CO2 emissions or energy benefits are
relatively under-represented. Less than a quarter

of the firms reported such type of benefits from
innovation.

At the level of innovations with environmental
benefits from the after sales use of a good or ser-
vice by the end user, recycling and reduced energy

use are the two mostly reported (Table 5).

Reading innovation activity, the results in table
6 reveal that HR firms are more innovative than
the all sample firms. Nearly 61% of HR firms re-
ported to have introduced some type of product or

process innovation. The percentage of innovative
firms is lower for the all sample.
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An analysis of the R&D intensity variable reve-
als a strong asymmetry between the firms (Graph
1), either for HR as well as for all sample. Over

50% of the firms do not report any R&D expendi-
tures.

Yet, the value of the top 25% pushes R&D in-
tensity to a value extremely high, the same for the
all sample for the 90% percentile.

Existing regulation has been reported as rele-
vant by over a quarter of all firms in the sam-
ple. Yet, this factor does not seem as relevant for
the HR sample. Regulation activities, environmen-
tally related subsidies that capture the influence of
state, do not seem to assume any relevance for HR.

Voluntary codes or agreements for environmental
good practice within the sector emerge as the most
important driver for all sample and for HR also.

Not surprisingly, current or expected market
demand from your customers for environmental in-
novations is relatively important for the all sample,
whereas it is the second most relevant factor for
the HR firms. The importance of this factor is in
line with findings from other studies, such as Kam-
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merer (2009).
Finally, less than 30% of the firms reported

to have procedures in place to regularly iden-
tify and reduce enterprise’s environmental impacts

(For example preparing environmental audits, set-
ting environmental performance goals, ISO 14001
certification, etc). This value is significantly lower
for the HR sample, only 13.9%.

In what follows, we report the results from our
econometric treatment, applied to the HR sample.

4.2 Econometric Results

In a first step, in order to explore the relation
between eco-innovations and innovation breath we
run a logistic model between each eco-innovation
with innovation breath.

The probability functions for each type of inno-
vation in relation to innovation breath is reported

in graph 2.
The picture that emerges is indeed of a strong

relationship between eco-innovations and imple-
mentation of product or process innovations. The
results from the econometric model confirm this.
Indeed, innovation Breath appears significant for
all type of eco-innovations, with the exception to
Recycled waste, water, or materials - BRECIC.

Otherwise, innovation intensity is significant
only for innovations leading to reduced CO2 ‘fo-
otprint’ (total CO2 production) by the enterprise
and to actions leading to reduced energy use.
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Our results reveal that existing regulations are
only relevant for actions leading to reduced mate-
rial use per unit of output. Expected regulations
only impact upon actions leading to reduced soil,
water, noise, or air pollution. Availability of go-
vernment grants, subsidies or other financial incen-
tives for environmental innovation is never signifi-
cant. Hence, regulation activities, environmentally
related subsidies that capture the influence of the
state, are scarcely significant. This is a surprising
result considering that in many studies for other
sectors regulation is extremely important (Popp,
2006; del Rio Gonzalez, 2009). Among others,
Frondel et al. (2007) argue that regulation effects
may differ with regard to different environmen-
tal technology fields. For example, if end-of-pipe
technologies are triggered by regulation in particu-
lar, to introduce cleaner technologies, cost savings
and environmental management systems are more
relevant. Recently, some pointed deficiencies re-
garding regulations are pointed at the European
level of Western and Eastern comparison by Hor-
bach (2016).

Current or expected market demand from cus-
tomers for environmental innovations is significant
for a number of eco-innovations, namely those le-
ading to reduced material use per unit of output,
reduced energy use per unit of output, reduced
CO2 ‘footprint’ (total CO2 production) by the

enterprise reduced energy use, of reduced soil,
water, noise, or air pollution. Kammerer (2009)
also emphasizes the role of customer benefits as
a determinant for eco-innovation. More recently
Horbach et al. (2012) also find that customer
requirements are another important source of eco-
innovations. This fact revealed to be true with
respect to products with improved environmental
performance, but also to process innovations that
increase material efficiency, and reduce energy
consumption, waste and the use of dangerous
substances.

Voluntary codes or agreements for environ-
mental good practice within the sector is another
driver very significant. It appears relevant for in-
novations related to reduce energy use per unit of
output, replaced materials with less polluting or
hazardous substitutes, reduced soil, water, noise it
air pollution, and recycled waste, water, or mate-
rials, reduced energy use, and improved recycling.

Having in place procedures to regularly iden-
tify and reduce enterprise’s environmental impacts
does not appear much relevant either, only for
reduced material use per unit of output. Finally,
human capital reveals significant and negative for
reduced CO2 ‘footprint’ (total CO2 production)
by the enterprise. Size is never relevant.
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5. Conclusion and Discussion

Previous empirical analyses on the determi-
nants of environmental innovations rarely distin-
guish between different environmental areas. This
paper tries to close this gap by using the Com-
munity Innovation Survey 2006-2008. In this pa-
nel wave of the CIS, for the first and only time,
a special module on eco-innovation was introdu-
ced allowing analyzing environmental innovations
by different areas. We pay special relevance to the
Hospitality and Restaurants sector for Portugal.

Our paper provides evidence on the importance
of ‘traditional innovation’ for eco-innovation. But,
beyond the focus on technology, we reveal that in-
novation itself (either process or even product) can
be an important driver for eco-innovation. Hence,
the traditional focus of previous literature on ‘te-
chnology push’ is overstated.

The findings indicate that the HR sector does
not receive much attention from the authorities in
their role of exacerbating degradation of the envi-
ronment. This regarding the fact that EU policy

and legislation on these sectors targets mainly he-
alth and safety issues.

Yet, we found voluntary codes or agreements
for environmental good practice within the sector
amongst the most significant drivers. On this re-
gard, one must highlight the role played by certain
national and EU-wide organizations at regulatory
level, and one the dissemination of eco-innovative
practices. On this regard, it is to highlight the
HORECA in Portugal and HOTREC at European
level. Since 2010 HOTREC holds a Task Force on
Sustainability, being “Its main objective is to decide
on the HOTREC long-term strategy and actions on
several legislative and non-legislative issues related
to sustainability, such as ecological labels, as well
as to revise HOTREC positions in the area so far.”

Regarding the existence of voluntary codes, the
creation of Eco-labels for tourism is worth menti-
oning 2. A website search identified immediately
about 52 eco-labels. The impact and firms’ de-
cisions regarding ecological certification have not
been empirically analysed. Such an evaluation for
tourism related sectors is necessary.

2Knudsen, P., Salter, A (2006) http://www.ecolabelindex.com/ecolabels/?st=category,tourism
3HOTREC represents the hotel, restaurant and café industry at European level. HOTREC brings
together 43 National Associations representing the interest of the industry in 26 different European
countries. http://www.hotrec.eu/policy-issues/sustainability.aspx. (http://www.hotrec.eu/Documents/
Document/20111013171532-Tourism_-_Communication_on_a_new_Framework_for_Tourism_in_Europe.pdf)

 http://www.hotrec.eu/policy-issues/sustainability.aspx.
 http://www.hotrec.eu/Documents/Document/20111013171532-Tourism_-_Communication_on_a_new_Framework_for_Tourism_in_Europe.pdf
 http://www.hotrec.eu/Documents/Document/20111013171532-Tourism_-_Communication_on_a_new_Framework_for_Tourism_in_Europe.pdf
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The HOTREC 3 position paper suggests a
number of policy actions, including the spread of
best practices, public support to implement envi-
ronmental practices, ‘the enhancement of the re-
lation between tourism, local agriculture and cul-
ture’, promote energy efficiency in processes and
products, use of renewable energy, as well as the
promotion of sustainable water resource use and
waste management. Furthermore, to boost sus-
tainability in the tourism sector, the Commission
proposes to develop a system of indicators to sup-
port sustainable management of destinations.

Customer requirements also revealed an impor-
tant source for eco-innovations in our study, as
expected. More demanding customers will trans-
late into more eco-innovative consumers. Hence,
awareness-raising and educational campaigns for
tourists are also likely to contribute to promote
eco-innovation at firm level.

It should be however clear for firms that in or-
der to improve environmental performance without
limiting their activity, strong efforts must be made
to eco-innovate. Environmental regulations can
spur eco-innovations, but ideally, we should move
into a scenario where firms innovate proactively,
this is not only for compliance with rules, but be-
cause they are driven by the wider surrounding to
adopt responsible practices also regarding the en-
vironment.
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