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 Sustainability communications can bring your business many benefits, and
help you stand out from your competitors.

Amfori

A guide to effective sustainability communications

Many firms struggle to incorporate “sustainability” into their operations in a way that can capture
economic value and deliver social and environmental benefits. This article aims to answer two
questions in this regard: (i) How do companies articulate the sustainability aspects of their
businesses online, and (ii) In what ways does the degree of articulation of specific sustainability
aspects relate to company performance metrics, such as sales and R&D expenditure. The research
method measures the occurrences of a set of sustainability-related keywords on the websites of a
sample of 387 firms that were ranked as top R&D spenders in Europe for 2013. We processed the
keyword occurrences in a simplified version of latent semantic analysis based on the application of
principal component analysis to identify the specific combinations of words used by companies to
communicate sustainability issues on their websites. The results show that “sustainable
innovation” and “sustainable operations” based on partnerships and cooperation represent a
dominant part of companies’ online communication strategies. One of the findings suggests a
strong relationship between the communication of sustainable innovation aspects and sales,
which offers a promising message to companies looking for evidence about the potential impact of
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their commitment to sustainable operations and innovation.

1. Introduction

Sustainability concerns have become a major driver of
business change (Seebode et al., 2012) and innovation
(Nidumolu et al., 2009). The quest for sustainability is
now transforming the competitive business landscape,
which forces companies to reconsider the ways they
think about products, services, processes, and business
models (Nidumolu et al., 2009). The importance of
making a shift from adopting traditional business
models focused exclusively on process optimization and
economic return, to business models that integrate
sustainability concerns into a firm’s strategy and
business operations has been increasingly emphasized
(Matos & Silvestre, 2013; Boons et al., 2013). Sustainable
business model innovation involves changing the very
ways firms do business (Bocken et al., 2014).
Unfortunately, there little research has been done on
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how exactly companies can most effectively embed
sustainability issues into their businesses and revenue
models (Seebode et al., 2012). There is even less research
on how companies communicate the focus of their
sustainability efforts as well as the potential value of
these efforts for their customers and stakeholders in
general.

The present article contributes to answering two specific
questions: (i) How do companies articulate the
sustainability aspects of their businesses on their
websites?, and (i) In what ways does the degree of
articulating specific sustainability aspects relate to a
company’s performance metrics, such as sales and R&D
expenditure? We focus on top R&D spenders in Europe,
that is, a type of company that is highly inclined to
pursuing sustainable innovation, such that they consider
R&D spending not only as an engine of economic
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growth, but also as a driver of sustainable development
(Fernéndez et al., 2018).

The article is organized as follows. The next section
describes key insights gained from the literature review
we conducted focusing on sustainable innovation,
sustainable business models, the benefits of
sustainability, and the analytical method that was
applied to develop research insights. The third section
describes the method used. The fourth section
summarizes the results. The fifth section offers an
analysis of the results, followed by the final section,
which focuses on the study’s main contributions and its
relevance for scholars and practitioners.

2. Key Insights from Literature

Sustainability and Innovation

“Sustainable innovation” has been described in the
literature with different terms and embedded in
conversations using several related concepts. The term is
used somewhat interchangeably with eco-innovation,
green innovation (Boons & Liideke-Freund, 2013), and
sustainability-oriented innovation (Hansen et al., 2009;
Klewitz & Hansen, 2014; Neutzling et al., 2018). It is
grounded in wider notions such as environmental
sustainability (Boons & Liideke-Freund, 2013) and

sustainable development (Nidumolu et al., 2009).
According to Hansen et al. (2009), integrating
sustainability and innovation activities carries

importance both from normative and business
perspectives. The normative perspective relates to
solving societal and environmental challenges and
problems. It can be seen through the development of
new areas of innovation such as, for example, new
technologies supporting the elimination of waste. The
business perspective relates to the interplay between
sustainable innovation management and business
opportunities. Innovation pressure comes often from
regulations and policies regarding environmental and
social matters. Furthermore, the challenges associated
with adopting a sustainability paradigm can be a
valuable source for generating new business ideas.

The quest for sustainability has therefore put a
normative demand on innovation to become more
environmentally and socially friendly (Hansen et al.,,
2009). At the same time, seeking sustainability can
provide a new source of innovation and competitive
advantage. By treating sustainability as a priority today,
early movers can develop competencies that rivals will
be hard-pressed to match (Nidumolu et al., 2009).
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Sustainable innovation, however, requires organizations
to rethink their businesses, reshape their value chains
and use resources in innovative ways (Lampikoski et al.,
2014). More specifically, Claudy, Peterson and Pagell
(2016) argue that firms with an explicit sustainability
orientation are more likely to find innovative solutions
to ecological and social problems. Taking a sustainability
orientation can result in operational efficiencies, higher
quality products, greater value for customers, and in
new product development success. In order to solve the
trade-offs between sustainability goals and profitability
aims, firms must engage in intensified learning and
market knowledge development to identify and develop
solutions that satisfy economic, environmental, and
social objectives (Claudy et al., 2016).

Sustainable Business Models and Innovation

According to Charter & Clark (2007), “Sustainable
innovation is a process where sustainability
considerations (environmental, social, financial) are
integrated into company systems from idea generation
to research and development (R&D), and
commercialisation. This applies to products, services
and technologies, as well as new business and
organisation models”. Sustainable innovation thus
widens the previous concept of eco-innovation, which
emphasizes the need for environmental performance
improvement (Carrillo-Hermosilla et al., 2010), because
it also includes the social dimension and a more holistic,
long-term perspective involving sustainable
development (Boons et al., 2013).Impactful sustainable
innovation opens new global market opportunities,
fosters smart specialization of regions, and spurs long-
term policy actions by governments (Boons et al., 2013).
At the same time, it tends to be included at the end of
the development process, making it difficult to achieve
more than incremental improvements (Vandaele,
Decouttere, 2013). Operations striving for sustainability
need to be properly integrated into business model
frameworks in order to enable the delivery of the
expected benefits for all relevant stakeholders. A lack of
concrete frameworks exists, however, that can help turn
sustainable innovations into  business model
innovations. Researchers have already discussed the
relationship between sustainable innovation and
business models by considering the sustainability
aspects of the interplay between business model
components, the potential for value creation in the
supply chain, and revenue models (Boons & Liideke-
Freund, 2013; Boons et al.,, 2013). At the same time, the
question of how business models should adopt a more
comprehensive view regarding sustainability has not
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been systematically addressed in the literature (Bocken
etal., 2014).

The Benefits of Sustainability

Multiple benefits of sustainability have already been
discussed in the literature. Some of the examples are
summarized as follows:

* Eco-design and eco-efficiency improvements have
helped in reducing energy, resource intensity,
emissions, and waste per unit of production
(Bocken et al., 2014).

* By managing the material side of the product, a
company can reduce its pollution effects, increase
its eco-efficiency, or optimize its resource
characteristics, to make a product easier to recycle,
reuse, and decompose (Klewitz & Hansen, 2014).

* Reducing a company’s carbon footprint through
supply chain improvements or switching to less
energy or resource intensive products and services
that deliver equivalent value can generate
signi cant savings (Seebode et al., 2012).

* Becoming environmentally friendly tends to lower
costs because companies end up reducing the
inputs they use. In addition, the process generates
added revenues from better products, improves
operational efficiency, or enables companies to
create new businesses (Nidumolu et al., 2009;
Amini & Bienstock, 2014).

* Improving operational efficiency, along with other
sustainability initiatives, can give rise to
innovations that inspire new business
opportunities (Amini & Bienstock, 2014).

Analytical Methods using Web Search Techniques and
Online Information

Several examples of methods and techniques have been
used to analyze and interpret online information in a
way that could support decision making about the
content of online marketing communications. Examples
of such applications include: using news articles or
social media, forums and blogs to predict market trends
(Nassirtoussi et al., 2014), extracting business
intelligence factors (Chung, 2014), predicting stock price
movements (Schumaker et al, 2012) and foreign
exchange markets (Nassirtoussi et al., 2015), using
online user reviews to improve the helpfulness of voting
mechanisms of online review systems (Cao et al., 2011),
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engaging online consumer comments to improve the
service level and rating of online merchants (Qu et al.,
2008), and using online consumer reviews to evaluate
readership and helpfulness (Salehan & Kim, 2016).

3. Research Method

Research Approach

We based the research approach on using existing
sustainable business models and innovation frameworks
in order to develop a set of keywords related to the
sustainability aspects companies usually deal with. We
then used a web search and text analytics tools to
measure the frequency of use (web counts) of these sets
of keywords on the websites of a sample of firms (di
Tollo et al., 2015).

The research sample includes 387 product-driven firms
from various sectors, such as: household goods and
home construction, industrial engineering, oil
equipment, services and distribution, industrial metals
and mining, food production, automobiles and
automotive parts, pharmaceuticals and biotechnology,
and electronic and electrical equipment. The firms were
selected from a list of the top 1000 EU R&D spenders for
2013 (provided by the EU Industrial R&D Investment
Scoreboard, http://iri.jrc.ec.europa.eu/scoreboard.html)
by choosing the firms that have a product-dedicated
webpage. Purely service companies were not included in
the sample. The focus on firms with a higher degree of
R&D spending was used as an indicator for firms’
orientation towards innovativeness and growth.

The dataset includes company data for R&D spending,
R&D growth for 2012 and for the previous 3 years, sales,
sales growth for 2012 and for the previous 3 years, R&D
intensity (R&D spending vs sales), profit, profit growth
for 2012 and for previous 3 years, profitability (income vs
sales), number of employees, employee growth for 2012
and for the previous 3 years, capital expenditures
(Capex), Capex growth for 2012 and for the previous 3
years. The nature of the data allows for quantitative
examination of the relationship between online
articulation of sustainability aspects and more typical
performance metrics such as sales and R&D spending.

Research Steps

The key steps in the research process are summarized as
follows. The research started with a detailed study of the
literature on sustainability to identify frameworks
describing its core components, aspects, or activities.
The search for relevant articles used the Web of Science
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research database, focusing on the fields of
environmental engineering, business and management,
and searching for the keywords “sustainability” and
“sustainable” in the titles of articles published before
Dec. 31, 2014.

An additional search for the terms “innovation”,
“framework”, and “model” within the corpus identified 9
relevant articles, including frameworks or models
focusing on corporate sustainability (Amini & Bienstock,
2014), business models (Boons & Liideke-Freund, 2013;
Bocken et al., 2014), sustainable innovation (Nidumolu
et al.,, 2009; Haanaes et al., 2011; Seebode et al., 2012;
Klewitz & Hansen, 2014;), sustainable value-creation
strategies (Lampikoski et al., 2014), and sustainable
supply chain networks (van Bommel, 2011).

The sustainability frameworks described in the selected
9 articles were used to develop a set of 46 composite
keywords related to different sustainability and
sustainable innovation aspects. The data was collected
by searching for the keywords on the 387 company
websites using a web search tool that measured the
frequency (web count) of the keywords on each of the
websites. The keyword frequencies on a website were
normalized by the number of sub-pages under the main
company url. This was a way to account for the fact that
larger companies tend to have a larger number of sub-
pages and could be expected to have larger total
keyword web counts (Libaers et al., 2010). The search
process supplied a data matrix including the normalized
frequencies of the keywords on each company’s website
(387 companies X 46 keywords).

A Principal Component Analysis (PCA) was applied to
the above data matrix to identify four sustainability
components or themes (independent groups of co-
occurring keywords addressing different aspects of
sustainability). The initial interpretation of the four
components was based on the loading values of the
specific keywords within a given PCA component. Four
quantitative variables (corresponding to each PCA
component) were constructed by adding all
(normalized) keyword web counts corresponding to
every PCA component weighted by the specific keyword
loading. The firms were ranked in terms of a total
sustainability communication metric —the sum of the
four PCA variables. The most highly ranked firms were
then characterized by the combinations of sustainability
themes (sustainability = communication patterns)
discussed by them on their websites.

The last step in the process was to perform a correlation
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analysis of the four sustainability components, the R&D
spending, and sales of the firms, which provided an
answer to the second research question.

4. Summary of Results

4.1 Principal component analysis of the sustainability
issues articulated online

The application of the PCA lead to the identification
(extraction) of four principal components that explained
72.31% of the total variance of the data we collected. The
four components include 16 keywords out of the first set
of 46 keywords. This is because some of the keywords
had a relatively low representation on firms’ websites or
did not contribute significantly to the composition of the
principal components (keywords with a loading value
lower than 0.4 were removed from the analysis). The
criterion to affirm the existence of a specific principal
component was twofold: to have an eigenvalue higher or
equal to 1, as well as to have minimum 2 keywords
(items) in the component with a loading value larger
than 0.4 (Reinard, 2006).

Component 1 consists of seven keywords (Table 1).
Except for “kw39”, all of them are related to sustainable
innovation focusing on organization, process,
technology, and service. Interestingly, the keyword
corresponding to product innovation (kw9) was not
included in this component as its loading value was less
than the 0.40 threshold. The sustainability aspect that
has the lowest loading value refers to environmental
policies, regulation, and legislation standards (kw39).

Component 2 includes six strong keywords with loading
values higher than 0.6 (Table 2). Two of the keywords
(kw37 and kw38) refer to customer benefits such as trust,
loyalty, and satisfaction. Two other keywords (kw34,
kw12) focus on financial, economic, and social benefits,
and new customer market niches. In addition,
Component 2 (kw35, kwl6) includes a focus on asset
optimization, better material and energy efficiencies,
and improved resource utilization. Finally, kw38 refers
to better customer relationships. All the above could be
considered as benefits for customers, companies, or
other key stakeholders.

Component 3 includes three keywords (Table 3)
referring to several issues related to sustainable
operations based on partnerships and cooperation:
production, manufacturing, and technology
development that aim at maximizing material, energy,
and resource efficiencies. More specifically, kw14 (with
the highest loading of 0.814) includes the terms
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Table 1. Keyword composition of Component 1

Keyword Component 1 composition Loading

- sustainable OR sustainability AND innovation OR innovativeness 0.828
IAND organizational OR organisational OR corporate OR employee

w6 sustainable OR sustainability AND innovation OR innovativeness 0.815
IAND technical OR technology OR technological
sustainable OR sustainability AND innovation OR innovativeness OR

kw11l |innovative OR new OR improve OR improvement OR improved AND 0.744
service
sustainable OR sustainability AND innovation OR innovativeness

kw7 |AND societal OR social OR ethic OR ethical OR responsible OR 0.741
responsibility OR equity OR CSR
sustainable OR eco OR green OR environment OR environmental OR

kw13 |ecological OR ecologic OR clean OR cleaner AND innovation OR 0.728
innovativeness
sustainable OR sustainability AND innovation OR innovativeness OR

kw10 [innovative OR new OR improve OR improvement OR improved AND 0.662
process
sustainability OR sustainable OR environmental AND policy OR

kw39 |regulation OR legislation OR engagement OR procedure OR 0.521
standard OR management system

‘environmental’, ‘production’ and ‘manufacturing’, interpretation should be based on keywords with the

while kw46 (second highest loading of 0.602) includes
the terms ‘sustainable’, ‘partnership’, ‘alliance’, and
‘cooperation’. Interestingly, kwl6 (material, energy, and
resource efficiencies) is cross-loaded with Component 2,
which focuses on benefits. Its presence in Component 3
could be considered as an expression of the focus of
companies’ sustainable operations.

Component 4 is composed of two keywords (Table 4),
one of which has a much stronger loading —0.793
(kw40), as compared to 0.418 (kw7). The stronger
keyword (kw40) emphasizes the challenges of meeting
the requirements of environmental policies and
regulations. The second keyword (kw7) expresses
companies’ commitment to societal, ethical, and
responsible innovation. It is cross-loaded with
Component 1, which focuses on sustainable innovation.
Its presence in Component 4 could be considered as an
expression of corporate innovation efforts that focus on
meeting environmental policies and regulations.

4.2 Interpretation of the principal components

The keyword composition of the four PCA components
supplies a basis for their interpretation as specific
sustainability aspects, issues, or priorities. The
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highest loading values (Reinard, 2006). The PCA analysis
allowed us to construct four quantitative variables: C1,
C2, C3 and C4. These correspond to each of the four
principal components by adding the normalized web
counts of each keyword included in a component,
weighted by specific keyword loading. We can also
define a total sustainability metric as follows: C_T = C1 +
C2 + C3 + CA4. The total sustainability metric (C_T) offers
the possibility of ranking the firms in terms of the degree
of their online articulation of sustainability aspects
corresponding to all four components. A search on the
websites of companies selected from the most highly
ranked firms was used to supply additional insights that
could be applied in interpreting the four components,
which is done in the next sections.

4.2.1 Interpretation of Component 1: Sustainable
innovation

The keyword composition of Component 1 (Table 1)
refers to sustainable innovation focusing on
organization, process, technology, and services. Our
textual examination of the websites of highly ranked
firms suggested that Component 1 can be labelled
‘Sustainable  innovation’ and interpreted  as:
Sustainability aspects related to innovative design,
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Table 2. Keyword composition of Component 2

Keyword Component 2 composition Loading

l.<w37 sustainability OR sustainable AND improve AND customer AND trust, 0.807
OR loyalty OR fidelity OR allegiance OR satisfaction OR contentment

kw35 |sustainability OR sustainable AND minimize OR optimize OR assets ' 0.785
sustainability OR sustainable AND raise OR enhance AND finance OR

kw34 |economic OR environmental OR social AND benefits OR return OR 0.785
revenue
sustainable OR sustainability AND innovation OR innovativeness OR

kw12 |new OR improve OR improvement OR improved AND larger AND 0.721
market OR niche OR customer
sustainability OR sustainable AND lengthen OR sustain OR

kw38 |strengthen OR improve OR enhance AND customer AND 0.678
relationships OR interaction OR communication
maximize OR maximize OR increase OR improve AND efficiency OR

kw16 |use OR effectiveness OR effectivity AND material OR energy OR 0.636
resource

organizational, technological, service, process and social
innovation enabled by cooperation with external
partners and informed by existing environmental
policies, regulations, standards and management
systems. (This and the three italicized sentences in the
following paragraphs mark our key findings from this
research.)

What is notable in the interpretation of Component 1 is
its broad perspective on the relationship between
sustainability and innovation, which goes beyond the
typical concerns related to sustainable product design
and innovation.

4.2.2 Interpretation of Component 2: Stakeholder benefits
The keyword composition of Component 2 (Table 2)
refers to sustainability-related benefits for customers,
companies, or other key stakeholders. The textual
examination of the websites of highly ranked firms
suggests that Component 2 could be labelled
‘Stakeholder benefits’ and interpreted as: Sustainability-
related stakeholder benefits including a balance
between sustainable business risks and rewards, and
alignment with government policy, legislation and
industrial practice.

4.2.3 Interpretation of Component 3: Sustainable
operations

The keyword composition of Component 3 (Table 3)
refers to sustainable operations enabled by valuable
partnerships and cooperation. The textual examination
of the websites of highly ranked firms suggests that
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Component 3 could be labelled ‘Sustainable operations’
and interpreted as: Sustainable operations enabled by
valuable partnerships and cooperation with suppliers
and contractors focusing on delivering sustainable
production solutions, implementing sustainable
environmental policies, driving efficiency in resource
use and implementing waste reduction systems.

It is worth noting that the cross loading of kwl6
(material, energy, and resource efficiency) with
Component 2 (Stakeholder benefits) suggests that
companies’ online communications discuss stakeholder
benefits that are rooted in and emerge from their
sustainable operations.

4.2.4 Interpretation of Component 4: Dealing with
environmental policy and regulation challenges

The keyword composition of Component 4 (Table 4)
refers to the challenges of meeting the requirements of
environmental policies and regulations, along with
companies’ commitment to societal, ethical, and
responsible innovation. Textual examination of the
websites of highly ranked firms suggested that
Component 4 can labelled ‘Dealing with environmental
policy and regulation challenges’ and interpreted as:
Dealing with the challenges of meeting the requirements
of environmental policies and regulations by adopting
governance principles driven by social responsibility and
environmental concerns.

Interestingly, kw7 (ethical or responsible innovation) of
Component 4 appears also in Component 1 (Sustainable
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Table 3. Keyword composition of Component 3

Keyword

Component 3 composition

Comp.
Loading 2 cross
loading

sustainable OR eco OR green OR environment OR

kw14

environmental OR ecological OR ecologic OR clean OR

0.814

cleaner AND production OR manufacturing OR manufacture

OR development OR technology

sustainability OR sustainable OR eco OR green OR

kw46

environmental OR ecological OR ecologic OR clean AND

0.602

partner OR partnership OR cooperation OR collaboration OR

collaborative OR cooperative OR alliance

maximize OR maximize OR increase OR improve AND

kw16
material OR energy OR resource

innovation) with a higher loading value (0.741 as
compared to 0.418 in Component 4). Such a link
between Components 1 and 4 suggests that some of the
key aspects of companies’ sustainable innovation efforts
are driven by the need to address the requirements of
environmental policies and regulations.

4.3 Examining firms’ online communication patterns of
sustainability aspects

Our analysis of the emerging combinations of
sustainability aspects that are most frequently
articulated by firms on their websites provided insights
about their most typical online communication patterns.
The emerging combinations of sustainability
components we analyzed will need a criterion to identify
a minimum threshold level of online articulation below
which a specific component will be considered as
negligible. To do that, we normalized each component
variable by its maximum value, for example Cl’ =
Cl/max(C1). Thus, the maximum value of the four
normalized variables is 1 and their minimum value is
zero. After several trials, a threshold value of 0.2 was

efficiency OR use OR effectiveness OR effectivity AND

0.543 | 0.636

chosen since it allowed us to identify a suitable subset of
firms that manifest distinguishable communication
patterns. In this way, the four component variables of
each of the 387 firms was transformed into a binary
form, as “zeros” (for the companies that have a
component value below 0.2) and “ones” (for the
companies that have a component value above 0.2).

We used an intuitive labelling scheme for the online
communication patterns comprised of “zeros” and
“ones”. For example, a 1110 pattern corresponds to
companies with C1, C2, and C3 values higher than 0.2
(hence, the first three “ones” in the label), and a C4 value
lower than 0.2 (hence, the last “zero” in the label). Table
5 shows the most dominant communication patterns.
Interestingly, the 0000 pattern corresponds to 54% of the
companies. This means that the choice of a 0.2 threshold
allowed us to identify almost 50% of the firms as not very
active in articulating their sustainability concerns
online. Reducing the threshold value would have
decreased the number of “0000” firms, but would still
have left many of them as non-active. We thus believe,

Table 4. Keyword composition of Component 4

-‘-Comp. 1
Keyword Component 4 composition Loading cross
loading
kw40 sustainabil_ity OR sus_tain'{_lble.OR environmental AND policy . 0793 ‘ .
OR regulation OR legislation issue OR problem OR challenge
sustainable OR sustainability innovation OR innovativeness .
kw7  |AND societal OR social OR ethic OR ethical OR responsible 0.418 0.741
OR responsibility OR equity OR CSR
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by working with the study’s parameters, that the 0.2
value was a suitable choice since it both demonstrated
the methodology used in the search and also allowed us
to examine firms’ dominant communication patterns.

Five communication patterns were used by at least 3.0%
of companies: 0010, 0110, 1010, 1110, and 1111 (see
Table 11). The companies that intensively
communicated issues related to all four components
accounted for only 3.62% (14 firms). The most dominant
communication pattern (20.16%, 78 firms) included only
Component 3 (0010) - Sustainable operations. The
second dominant pattern was 0110 (8,01%, 31 firms) -
Sustainable operations and Stakeholder benefits,
followed by 1010 (4,65%, 18 firms) - Sustainable
operations and Stakeholder innovation. The 1110
communication pattern - Sustainable operations,
Stakeholder benefits, and Sustainable Innovation, is
manifested by 4.39% (17) of the firms.

4.4 Correlation between sustainability and company
performance metrics

The present section describes the results gathered from
a correlation analysis we did that focused on examining
the relationships between sustainability components
and two of a company’s key performance indicators -
R&D spending and Sales (Table 6). The correlation
coefficients, along with the rest of the performance

metrics described in the Research method section, were
found to be not statistically significant. We should
emphasize the fact that the type of correlated variables
used (online articulation of sustainability vs.
performance metrics) was quite different. The variables
C1 to C4 refer to the frequency of articulating online
specific sustainability aspects, while the R&D and Sales
variables were based on numerical data about annual
R&D company spending and sales, provided by the
companies themselves. This is an important point since
it suggests that the degree of correlation between the
variables used should be interpreted in relative rather
than absolute terms.

The total sustainability variable (C_T) manifests a high
degree of correlation with Sales (0.445). We found that
the distinction between high and medium degrees of
correlation follows the classification suggested by Cohen
(1988), where correlation coefficients larger than 0.371
refer to high correlation, and ones between 0.243 and
0.371 to medium correlation.

The highest correlation coefficient is between
Component 1 (Sustainable innovation) and Sales (0.463).
The second highest correlation coefficient (0.416) is the
one between Component 4 (Dealing with environmental
policy and regulation challenges) and Sales. The other
two sustainability components (C2 - Stakeholder

Table 5. Emerging combinations of sustainability components (online communication patterns). The
light grey coloured rows highlight the most dominant patterns.

Online communication patterns
C4
¢l ez 3 ‘E lic Total %
Label | Sustainable | Stakeholder = Sustainable e 1.c,y o °
: : . : & regulation (# firms)
Innovation benefits operations
challenges’
0010 0 0 1 0 20.16% (78)
0110 0 1 1 0 8.01% (31)
1010 1l 0 1 0 4.65% (18]
1110 1 1 il 0 4.39% (17)
eI e 1 1 1 i 3.62% (14)
1011 1 0 1 1 2.58% (10)
0100 0 1 0 0 1.29% (5)
1000 1 0 0 0 1.03% (4)
0001 0 0 0 1 0.26% (1)
0000 0 0 0 0 54.01% (209)
0,
Total 5 4 6 3 100.00%
(387)
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Table 6. Correlation between sustainability components and performance metrics

Sales 2012
R&D 2012 (€M)
(€M)

C1: Sustainable innovation 0.463 0.343
C2: Stakeholder benefits 0.365 0.323
C3: Sustainable operations 0.340 0.275
C4:D (ll t} i tcl l < d

Ej ing with environmental policy an 0416 0.304
regulation challenges
| C_T: Total sustainability component 0.445 0.352

benefits, and C3 - Sustainable operations) manifest a
medium correlation with Sales - 0.365 and 0.340,
respectively. In addition, a medium degree of correlation
(0.352) was found between the total sustainability
component (C_T) and R&D spending. The correlation
between sustainability and R&D spending was seen as
being driven by Sustainable innovation (0.343) and
Stakeholder benefits (0.323). The lowest correlation
(0.275) was identifiable between Sustainable operations
and R&D spending.

5. Discussion of Results

There are two main sets of results. The first set of results
showed the online communication patterns represented
by specific combinations of sustainability themes
articulated by companies on their websites. These
patterns gave us an answer to the first research question:
How do companies articulate the sustainability aspects
of their businesses on their websites? The dominant
communication patterns we found were: 0010 (20.16%),
0110 (8.01%), 1010 (4.65%), 1110 (4.39%), and 1111
(3.62%) (see first five rows in Table 11).

The most noticeable observation in these patterns is that
Component 3 (Sustainable operations) appears in all of
them. In addition, the most dominant pattern consists of
Component 3 alone. This suggests that companies build
their online communication of sustainability concerns
around issues related to sustainable operations,
partnerships and cooperation with suppliers and
contractors. They focus on delivering sustainable
production solutions, implementing sustainable
environmental policies and effective environmental
management systems, gaining efficiency in resource use,
and constantly working on waste reduction systems (see
section 4.2.3).

The second most dominant communication pattern is
0110 which corresponds to 8.01% of the firms and
includes two themes: Sustainable operations and
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Stakeholder benefits. This finding supports insights
formulated by Sarkis, Gonzalez-Torre, and Adenso-Diaz
(2010), who indicated a relationship between
stakeholder concerns and firms’ environmental
practices. According to Peloza et al., (2012), many firms
engage in sustainability initiatives with the expectation
of financial returns based on valuable relationships with
stakeholders. Firms that meet stakeholder expectations
for corporate environmental performance “show less
unsystematic risk, compared to firms with low
environmental legitimacy” (Kumar &
Christodoulopoulou, 2014).

The other dominant communication patterns were 1010
(4.65% of the firms focus on Sustainable operations and
innovation), 1110 (4.39% of the firms focus on the first
three sustainability components), and 1111 (3.62% of the
firms focus on all four components). This finding shows
a tendency for companies to claim innovativeness in the
context of their sustainable operations and stakeholder
relationships. What is interesting is that the fourth
component (Innovation and Dealing  with
environmental policy and regulation challenges)
appears only in the most dominant pattern when all of
the other components are also included. The cross-
loading of one of its keywords (kw7) with Sustainable
innovation suggests a strong link between regulations,
policy, and innovation.

The second set of results answers the second research
question: In what ways does the degree of articulating
specific sustainability aspects relate to a company’s
performance metrics, such as sales and R&D
expenditure? Our findings (see Table 6) show that the
online communication about sustainability issues by
companies has a high degree of correlation with sales
and a medium (lower) degree of correlation with R&D.
We believe the higher correlation between
communicating sustainability aspects and sales marks
an interesting finding. It is inline with existing
theoretical and empirical research on the relationship
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between sustainability, customer satisfaction, stronger
stakeholder relationships, and superior financial
performance (Peloza et al., 2012). In addition, according
to Baron (2001), as well as McWilliams and Siegel (2001),
firms predominantly tend to engage in sustainable profit
maximizing practices.

These results suggest that customers should more
closely examine a company’s sustainability activities
when making their purchase decisions. Our research
joins others in indicating that customers will favour
firms with good sustainability performance (Gong et al.,
2019). Our results reveal that sustainability plays an
important role in companies’ sales arguments and
communications to customers in new market niches
(Klink et al., 2014). Companies tend to refer to good
sustainability practices in marketing their customer
value propositions by claiming the material, energy, and
resource efficiency of their products as a distinct
dimension of value (Patala et al., 2016).

We find it interesting that the highest correlation
between sustainability and sales appears to be driven by:
a) Sustainable innovation, and b) Dealing with the
challenges of environmental policy and regulations. We
find the considerable impact of companies making
sustainable innovation claims in their online
communications as understandable, since a firm’s
innovativeness is an important factor in developing its
corporate public image.

The lower degree of correlation between the total
sustainability variable and R&D spending can be
explained by the less frequent references to R&D
activities on company websites, in large part due to their
longer-term potential impact on business operations.
On the other hand, the link between R&D spending and
Sustainable innovation seems to make sense to us, since
R&D activities have a direct impact on companies’
innovation outcomes.

6. Conclusion

Our study makes two main contributions. The first
contribution is methodological. We adopted a web-
based data collection methodology, which was based on
publicly available textual data, and used textual analytics
tools to examine the online communication patterns of
sustainability issues by top EU R&D spenders, focusing
on the relationship between degree of articulating
specific sustainability issues, corporate sales, and R&D
spending. The method used can easily be replicated
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through adopting open source web search and text
analytics resources that can be used by data analysts.

The second contribution is theoretical. The results offer
what we believe to be valuable insights about the
communication patterns top EU R&D spenders use to
articulate the sustainability aspects of their businesses,
providing a basis for comparison with other
organizations. The focus on sustainable operations
serves as most companies’ key communication pillar,
which they complement with a focus on stakeholder
benefits and sustainable innovation. One of the most
interesting findings suggests a strong relationship
between communicating sustainable innovation aspects
and sales, which is a promising message to companies
looking for evidence about the potential positive impact
of their commitment to sustainable operations and
innovation on their market position. We believe that the
results will be of interest to both researchers, company
decision makers, and marketing communication experts
who can both learn from and replicate the method used
here in similar other contexts.
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