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Innovation and the environment

▪Government agendas are increasinglly focused on environmental issues, pressuring
companies to reduce the environmental impact of their activities

▪Consumers and companies are pushed to strive for a challenging balance between
consumption requirements and sustainability

▪Innovation is important to orient companies’ effort toward the environment in
introducing new products, new processes and new marketing and organizational
activities.

▪Technological innovations have been found to be pivotal in achieving greater efficiency
and sustainability (e.g., Mothe and Guyen, 2017; Medrano et al. 2020; Wang et al.,
2021).
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Marketing innovations and the environment

▪The role of marketing innovation in driving environmental benefits has been largely
overlooked by academic research (Medrano et al. 2020)

▪De Jesus et al. (2018) highlight the importance of marketing innovations in offering
opportunities for new forms of usage or consumption of products and services, new
distribution channels or new promotions or price systems that could bring benefits for
the environment.

▪ No studies have focused on understanding to what extend marketing innovations
undertaken by firms could really contribute to an enlargement of enviromental benefits
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Positioning and aim of the study 

▪ Four marketing innovations have been identified in innovation literature (Mariadoss et
al. 2011; Medrano et al. 2020, OECD, 2005): innovations in product design and
packaging, promotion, placement and price.

▪ Among the four, innovation in product design and packaging has been regarded by the
marketing literature as the starting point for many companies which start to follow a
path towards sustainability in their innovation activities (Mariadoss et al. 2011). It can
be innovated without expansive changes to core products or production processes.

▪The role of placement innovation with respect to the environment has received little or
no attention.

The present study aims to identify the role that marketing innovation in placement
could play to achieve an enlargment of environmental benefits portfolio.

Innovation in Placement → eco-innovation?
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Definition of Eco-innovation

▪Eco-innovation is an innovation that results in a reduction of negative
environmental impact, no matter whether or not that effect is intended (OECD,
2010)

▪The production, assimilation or exploitation of a product, production process,
service or management or business methods that is novel to the organization
(developing or adopting it) and which results, throught its life cycle, in a
reduction of enviromental risk, pollution and other negative impacts of
resource use (including energy use) compared to relevant alternatives (Kemp
and Pearson, 2007)
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Eco-innovations by type of environmental 
impact
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▪ Environmental Benefits (EBs) of innovation may stem directly from the production of a
good or service, or they may be related to after-sale consumption or use of a good or
service by the consumer (Horbach et al. 2016).

▪ Literature on innovation has developed a taxonomy of the different EBs that can be
achieved due to the introduction of an innovation (OECD 2005; Castellacci and Lie,
2017).

▪EBs within the firms (internal)

▪EBs that are obtained during the consumption or use of goods and services from the
end user (external)
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Our theoretical framework

▪ Firm capabilities play a critical role in the development of innovation-based
sustainability strategies (Mariadoss et al., 2011). Based on resource-based
theory, marketing innovations are seen as firm (marketing) capabilities that
can positively influence firm performance (D’Attoma and Ieva, 2020) and
corporate environmental orientation (Medrano et al., 2020).

▪ Pacheco et al. (2018) posit that marketing capabilities are higher order
capabilities which enable firms to benefit from their green strategies. Moreover,
the EBs stemming from technological innovations can in fact be strengthened by
marketing (Choi and Yi, 2018).
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Can a marketing innovation in placement 
drive environmental benefits portfolio?

▪ Innovation in placement involves the types of sales channels employed
for selling products (e.g., franchising, direct sales, sales through internet
or mobile) and modifications in the design of sales channels (OECD, 2005).

▪ Innovation in placement involves the delivery of products to shops or to
end consumers: the delivery can be optimized to reduce pollution, and to
generate environmental benefits.
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Data from Community Innovation 
Survey- Germany and Portugal

•CIS 2008, 2014, 2020 (not yet released) and 2022 (not yet released) include special 
modules on ‘Innovation with environmental benefits’

• Data from CIS 2014 Surveys related to Germany and Portugal 

• Observation period: 2012-2014 inclusive; the reference period – year 2012

▪ Statistical Unit: the firm (with more than 10 employees) 

▪We focus on the manufacturing sector: 3,250 manufacturing firms for Germany and 
3,810 for Portugal;

▪and on innovative firms (74% in Germany, 50% in Portugal)

▪that have obtained at least one environmental benefit from their innovation activity (the 

final samples reduce to 1137 firms for Germany and 1525 firms for Portugal)
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Innovations with environmental benefits 
(EBs)in the CIS questionnaire 2014

▪ An innovation with environmental benefits is a new or significantly improved

product (good or service), process, organisational method or marketing method

that creates environmental benefits compared to alternatives.

▪ The environmental benefits can be the primary objective of the innovation or a

by-product of other objectives.

▪ INTERNAL vs EXTERNAL environmental benefits
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13.1 During the three years 2012 to 2014, did your enterprise introduce a product (good or 
service), process, organisational or marketing innovation with any of the following 
environmental benefits?                        

  
Yes 

 
No 

 

Environmental benefits obtained within your enterprise    

          Reduced material or water use per unit of output     

          Reduced energy use or CO2 ‘footprint’ (reduce total CO2 production)    

          Reduced soil, noise, water or air pollution     

          Replaced a share of materials with less polluting or hazardous 
substitutes 

   

          Replaced a share of fossil energy with renewable energy sources    

          Recycled waste, water, or materials for own use or sale    

Environmental benefits obtained during the consumption or use of a good or service by the end user 

          Reduced energy use or CO2 ‘footprint’    

          Reduced air, water, soil or noise pollution    

          Facilitated recycling of product after use     

          Extended product life through longer-lasting, more durable products     
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How Eco-innovation by type of EBs is
commonly summarized in empirical studies?

▪A large body of literature used to assess eco-innovation through a binary
measure (e.g., Horbach, 2016) → loss of valuable information regarding the 
eco-innovation intensity

▪ A count measure is also used to capture to some extent the simultaneous 
adoption of more types of eco-innovations (e.g. Ghisetti et al. , 2015; D’Attoma 
& Pacei, 2020) → potential double counting problem

▪Multinomial outcome resulting from a cluster based strategy (e.g., D’Attoma & 
Ieva,  2022; Caravella & Crespi, 2020) → difficulty in cluster interpretation/lack
of comparability by countries
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Stage 1: The construction of the 
multidimensional eco-innovation indicator
▪ The ten EBs are used to build up the eco-innovation indicator at the firm level  

using a PCA based strategy

▪ The variables exploited for the PCA are first transformed in order to take into

consideration if the EI firm is more or less focused on a single EB (Caravella &    

Crespi, 2020)

▪ The rule is separately applied to the two groups of EBs (internal /external)

𝐸𝐵𝑖𝑛𝑡 ,𝑘 ,𝑖
∗ =

𝐸𝐵𝑖𝑛𝑡 ,𝑘 ,𝑖

 𝐸𝐵𝑖𝑛𝑡 ,𝑘 ,𝑖𝑘
  

 

𝐸𝐵𝑒𝑥𝑡 ,𝑘 ,𝑖
∗ =

𝐸𝐵𝑒𝑥𝑡 ,𝑘 ,𝑖

 𝐸𝐵𝑒𝑥𝑡 ,𝑘 ,𝑖𝑘
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Stage 1: The construction of the 
multidimensional eco-innovation indicator
▪ PCA was conducted on the transformed variables (GERMANY)
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Stage 1: The construction of the 
multidimensional eco-innovation indicator

IDA D’ATTOMA AND MARCO IEVA

▪PCA was conducted on the transformed variables (PORTUGAL)
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Stage 1: The construction of the 
multidimensional eco-innovation indicator

▪Variables’ weights based on the PCA results: 

𝑊𝑘 =  𝑗=1
𝑚 𝐿𝑘𝑗 ∙ 𝜆𝑗

▪𝑊𝑘: the weight of the k-th EB indicator

▪ j : the retained component

▪m : the number of retained components

▪ 𝜆𝑗 ∶ the proportion of explained variance of the j − th component

▪ Lkj ∶ the loading value of the k − th EB indicator on the component j
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Stage 1: The construction of the 
multidimensional eco-innovation indicator

𝐶𝐸𝐼𝑖 =  𝑘=1
𝐾 𝐸𝐵ik 𝑊𝑘

∗

▪  𝑘=1
𝐾 𝑤𝑘

∗ = 1, 0 ≤ 𝑤𝑘
∗ ≤1 for all k=1,…,K and i=1,…,N.

▪𝑊𝑘
∗ = scaled weights

▪ The index was standardized to a scale of 0 to 1 :

𝐶𝐸𝐼𝑖,𝑛𝑜𝑟𝑚 =
(𝐶𝐸𝐼𝑖 − 𝐶𝐸𝐼𝑚𝑖𝑛𝑖𝑚𝑢𝑚)

(𝐶𝐸𝐼𝑚𝑎𝑥𝑖𝑚𝑢𝑚 − 𝐶𝐸𝐼𝑚𝑖𝑛𝑖𝑚𝑢𝑚)
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Stage 2: The fractional response model
▪ CEI is a continuous variable bounded in [0,1]

▪ Fractional response model (Papke and Wooldridge, 1996)

𝐸 𝑦𝑖ห𝑥𝑖 = 𝐺 𝒙𝒊𝜷

𝑥𝑖 , 𝑦𝑖 : 𝑖 = 1,2,…𝑁 ; 0 ≤ 𝑦𝑖 ≤ 1

𝐺 ∙ as a known function satisfying 0 < 𝐺 𝑧 < 1, ∀ 𝑧 ∈ 𝑅
𝐺 ∙ = Φ 𝒙𝒊𝜷

▪We use the fracreg STATA command

▪ The parameter estimates are obtained using a quasi-likelihood method: 

𝑙𝑛𝐿 =෍

𝑖=1

𝑁

𝑦𝑖𝑙𝑛 𝐺 𝒙𝒊𝜷 + 1 − 𝑦𝑖 [1 − 𝐺 𝒙𝒊𝜷 ]
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Results: The role of placement marketing innovation 
strategies on eco-innovation in Germany and Portugal

Notes. Marginal effects are the derivatives of the conditional mean functions. They are averaged over firms. 

Source: own elaboration of CIS 2014 data.
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Country MARKETING 
INNOVATION

Marginal effect 
(std. Err)

Z P>|Z|

Germany PLACEMENT 0.0127
(0.0049)

2.59*** 0.010

Portugal PLACEMENT 0.0048
(0.0028)

1.70* 0.089

*** 1% Significance, ** 5% Significance, * 10% Significance

Control variables related to regulatory push-pull factors, demand-pull factors, technology push factors and firm-specific factors were also included in the 
models but they are not displayed due to space limitations.



Concluding remarks
▪ Our work offers empirical evidence on the role of innovation in placement in 
environmental benefits of innovation

▪Thanks to the construction of the composite indicator and to the CIS data, we 
were able to capture relevant and extensive information about   eco-innovative 
activity. This information would be lost if binary or count type variables are used 
to measure eco-innovation

▪Eco-innovation calls for the introduction of breakthrough technologies or the 
improvement of available solutions including non-technological ones

▪Companies are called to consider introducing a product placement innovation as 
it could represent a meaningful step toward sustainability.
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Possible future research avenues on 
marketing innovation and EBs

▪Studying the synergies across marketing innovations (interactions)

▪Testing different measures of environmental performance of innovation

▪Focusing on the role of consumer environmental awareness in the relationship 
between marketing innovation and environmental benefits

▪ Use of the new  CIS 2020 (march 2023?) and CIS 2022 releases (?)

SIS 2022, 51° Scientific Meeting of the Italian 
Statistical Society
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Disclaimer

The anonymous data of the Community Innovation Survey 2014 used in the
analysis of this paper was provided by EUROSTAT. All results and conclusions are
given by the authors and represent their opinion and not those of EUROSTAT,
the European Commission or any of the national authorities whose data have
been used. The responsibility for all conclusions drawn from the data lies
entirely with the authors.
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