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Abstract

Purpose – The aim of this paper is to investigate the scope of digitalization in the EMAS-registered
organizations for better understanding its extent in environmental committed firms’ activities.
Design/methodology/approach – A content analysis was employed to examine the environmental
statements of the EMAS-registered organizations. About 60 Italian and Polish entities were selected from the
EMAS database using simple random sampling method.
Findings –The article fills the gap in the theory of managing change in an environmental context, suggesting
that the action plan for sustainable development does not meet the objectives of digitalization. Organizations
registered in EMAS do not express a strong tendency to introduce ICT in the pursuit of environmental goals,
which is contrary to the assumptions about the benefits of digitalization for sustainable development.
Research limitations/implications – The first limitation refers to the small size of the sample. Since
environmental statements are always published in national languages, only two countries – Italy and Poland –
were chosen for investigation. The use of national language hinders comparison, but the inclusion of more
registered organizations could give additional explanations. Secondly, the content analysis would have
benefited from the collection of additional source of information (webpages and company documentations),
since many firms do not refer to digitalization in the environmental statements. Gathering primary data from
managers explaining the motives behind their strategic environmental decisions could be also useful.
Practical implications – Giving the agreement about the environmental advantages of digitalization, this
study offers to the practitioners the chance to catch new opportunities within the field of environmental
sustainability by the employment of more integrated approach to digitalization.
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Originality/value –To the best of the authors’ knowledge, this is the first study to examine two dynamically
developing areas, namely digitalization and environmental sustainability. This study enriches current
knowledge about both areas, examining the level of digitalization of European high-environmental performing
firms. In doing this, it reports lack of important use of digitalization in the action plans for environmental
commitments in Polish and Italian EMAS-registered organizations.

Keywords Environmental commitment, EMAS, Digitalization, ISO 14001, Sustainability

Paper type Research paper

1. Introduction
One of the most attractive goals for the contemporary firms is digitalization described as any
change in the organization and its business model due to the increasing use of electronics and
telecommunication technologies (Verina and Titko, 2019; Unruh and Kiron, 2017;Westerman
et al., 2011). Digitalization is supported by new information and communication technologies
(ICTs) (Kobus et al., 2018) embracing systems such as virtualization mobility and analytical
systems (Loonam et al., 2018), promising to revolutionize the way business is conducted
within industrial value chains through the use of Internet of things (IoT), technologies,
intensive data exchange and predictive analytics (Rachinger et al., 2019; Wade, 2015). Using
digital technologies provides new business opportunities, supporting value-producing
opportunities, revenue growth and operating efficiency (Gimpel and Schmied, 2019; Coupette,
2015; Kagermann, 2015; Kaufmann, 2015; Loebbecke and Picot, 2015). The mentioned
opportunities motivate many firms to experiment with innovative business models based on
digital technology (Baines et al., 2017), even if, despite the often substantial investments
companies have made in digital initiatives, few were able to experience the expected growth
(Desmet et al., 2015). Thus, there is a high level of variance in the integration of digital
technologies and progress toward the digital economy within the European countries
(Evangelista et al., 2014; Kyriakidou et al., 2011; Scholz et al., 2018).

The use of digital technologies, considered as a core part of Industry 4.0, is no more an
optional choice to manufacturers; it is rather an imperative for survival. Standard & Poor’s
data show that digitization is placing unprecedented pressure on organizations to evolve. At
the present rate, 75% of S&P 500 incumbents will be gone by 2027 (Capozzi et al., 2014). That
means managing firms’ transition to a digitally driven business model is not just critical to
beating competitors; it is crucial to company’s viability.

Parallel to the development of digitalization, environmental problems are changing firms’
business models. Over the past few decades, more and more companies have started to use
solutions that combine competitive success with the protection of natural resources
(Pane-Haden et al., 2009; Klute-Wenig and Refflinghaus, 2015; Jabbour et al., 2015).
Accordingly, ISO 14001 and EMAS (Eco-Management andAudit Scheme) requirements were
introduced. Those two are the most recognized initiatives that enable companies to
implement an environmental management system (EMS) to improve their environmental
performance (Daddi et al., 2014; Chiarini, 2013). These management systems are usually
implemented and integrated with other management systems described in ISO 9001, ISO
45001, ISO 26000 or ISO 50001 standards (Kafel and Casadesus, 2016).

Digitalization of industry provides a wide range of opportunities for the improvement of
environmental performance, as well as for economic and social dimensions of sustainability
(Parida et al., 2019; Ringenson et al., 2018). Environmental goals may be achieved through
smart manufacturing reducing the environmental footprint compared to conventional
manufacturing processes. For example, monitoring operational data allows to reduce scrap
rates and equipment wear and tear (Sj€odin et al., 2018). Nevertheless, there is very little
research addressing the impacts of digitalization on environmental aspects of
sustainability and sustainable development (Beier et al., 2017). The literature is still
nascent in these domains, and research gaps remain in analyzing how industrial companies
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leverage digitalization to transform their business models to achieve sustainability benefits
(Parida et al., 2019). To the best of the authors’ knowledge, this is the first paper attempting
to merge the concepts of digitalization and environmental issues. Particularly, the Italian–
Polish research team examined the scope of digitalization in a selected sample of EMAS-
registered organizations, because this regulation is the most recognized among European
firms committed to improve their environmental performance (Testa et al., 2014; Morrow
and Rondinelli, 2002). The research objective is to identify and analyze the extent to which
environmental committed firms exploit the opportunities provided by digitalization to
reach their environmental goals. In doing this, two research questions were answered:
(1) What kinds of digitalization are employed by EMAS-registered organizations?
(2) Does digitalization in these organizations change due to time?

The paper is organized in five sections: first, it opens with a literature review aimed at
providing a sufficiently exhaustive conceptual representation of the existing linkage between
environmental issues and digitalization; then the methodology is detailed; next the results of
the analysis are described and the implications discussed under both theoretical and practical
profiles. The conclusions of the paper are presented along with the limitations of the study
and ideas for a future research agenda.

2. Literature review: digitalization and environmental protection
2.1 The environmental impacts of digitalization
Over the past few decades, more and more companies have started to use solutions that
combine business success with the protection of natural resources (Pane-Haden et al., 2009).
Such initiatives are fostered by global recession problems, as well as by uncertain competitive
environments, which turned into the need to reduce costs (Fokina et al., 2018). Environmental
changes result in the implementation of alternative business solutions expected to bring
specific environmental benefits (Van der Leeuw, 2018). Among them, digitalization, considered
as the way to transform a current way of doing things into an electronic form by using new
technologies (Warner and W€ager, 2019), directly impacts not only on firm’s economic
performance (Parida et al., 2014) but also on its environmental one (Parida et al., 2019).

Most of the literature dealingwith the environmental impacts of digitalization is examined
in the field of sustainability, sustainable development (Parida et al., 2019; Ringenson et al.,
2018; Heiskala et al., 2016) and circular economy (CE) (Bressanelli et al., 2018; Oghazi and
Mostaghel, 2018).

Creating a sustainable industry depends on targeting the economic, sustainable and
social benefits over the long term (Canestrino et al., 2016; Barbier, 1987). Many companies
are working according to this holistic perspective; handling digitalization is the essential
driver of sustainability. Beier et al. (2017) summarize existing research findings addressing
the impact of digitalization on industry-relevant sustainability aspects, underlining a
substantial lack of contributions about the linkage between the digitalized industry and
the potentials for resource efficiency and renewable energy. By contrast, the available
studies are mainly focused on changes in industrial work life, as well as on business models
as the key factor in enabling sustainable industry through digitalization, as the literature
on business models for digitalization was exponentially expanding during the last three
years (Parida et al., 2019). The authors discuss the changes that digitalization is expected to
bring about in the industrial sector by comparing a highly industrialized economy
(Germany) with a major emerging industrial market (China). According to research’s
results, digital transformation affects both the ecological (resource efficiency, renewable
energy) and the social dimensions of sustainability, shaping the sustainable development
of countries with a largely different structure in their manufacturing sector (Beier et al.,
2017). Moreover, better living conditions, active public participation, dynamic urban
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framework, clean governance and transparency in public welfare policies and procedures
are observed as potential benefits of digitalization (Bhutani and Paliwal, 2015; Seele and
Lock, 2017).

Discussing digitalization within sustainability requires mentioning about relations
with CE as a widely recognized concept for business model transition toward
environmental protection. Digitalization is perceived as an enabler of CE (Antikainen
et al., 2018). The explanation behind this statement is simple: the digitalization allows to
“close the loop, slow the material loop and narrow the loop with increased resource efficiency”
(Antikainen et al., 2018). Expected to transform production as more environmental
friendly, it also improves information sharing in society and along a value chain and
empowers consumers (Hedberg et al., 2019). A study on the relationship between
sustainable production tools and CE shows that the highest level of integration with CE
exists between EMS and eco-design (Marrucci et al., 2019).

It’s a matter of fact that ICT and digitalization increase firm’s process efficiency through
continuous analysis of operational data and the identification of process–performance
bottlenecks (Cenamor et al., 2017). As Sj€odin et al. (2018) noted, process efficiency also benefits
from self-correcting systems that reduce repair-time averages and optimize capacity.
Moreover, a cost-efficient resource utilization is gained through monitoring and process
optimization, while analytics facilitate the identification of the root causes of defects, leading
to a reduction in both the scrap rates and the lead times (Grubic and Jennions, 2018; Porter
and Heppelmann, 2015). Optimizing resource efficiency in production companies supports
energy saving and also contains the potential to increase the share of renewable energy
consumed in industrial production (Beier et al., 2017). Not surprising, digitalization is claimed
as a way to reduce the environmental impact of production and to directly and indirectly
benefit the society through incremental improvements in efficiency and radical
organizational methods (Bieser and Hilty, 2018; Gorissen et al., 2016).

Over the past ten years, a general consensus has emerged that digitalization and ICT
support the development of more environmental-friendly strategies and actions by:

(1) Decreasing the negative impacts (in terms of pollution) of production, distribution,
operation and disposal through improved energy and materials efficiency,
increased use of renewable energy sources, improved recycling and end-of-life
disposal of ICTs.

(2) Increasing the enabling effects of ICTs and digitalization on the development of a
green economy.

(3) Supporting systemic effects that result in the transformation of behavior, attitudes
and values of individuals as citizens and consumers; economic and social structures;
and governance processes (Ciocoiu, 2011).

As already noted, improving resource efficiency and increasing the use of renewable energy
sources are mentioned as the main environmental benefits coming from digitalization (Parida
et al., 2019; Bieser and Hilty, 2018; Gorissen et al., 2016; Rohn et al., 2014). The largest influence
of digitalization is likely to be in enabling energy efficiencies in other sectors. Energy savings
are possible through better monitoring andmanagement of electricity grids (Webb, 2008) and
the reduction of greenhouse gas (GHG) emissions. According to Bieser and Hilty (2018),
digitalization supports the reduction of GHG emissions enabling people to work from home
and have virtual meetings, thus avoiding travel-related emissions (indirect effects). By
contrast, digitalization causes a growth in toxic emissions (e.g. pollution and energy to
manufacture and for disposal, etc.) because increasing amount of ICT hardware is produced,
powered with electricity while being used and finally disposed (direct effects) (Forge et al.,
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2009; Bieser and Hilty, 2018). The infrastructure supporting digital processes usually
requires the use of scarce and rare earth metals, thus considering that the depletion of natural
resources should be taken into account as a negative environmental impact of digitalization
(Scholz et al., 2018). This is closely related to recyclability and e-waste issues. If not done right,
processing e-waste can lead to adverse health effects and environmental pollution (Aksin-
Sivrikaya and Bhattacharya, 2017). The carbon footprint of the ICT sector must be reduced,
and according to Hilty and Bieser (2017), it is technologically and economically feasible due to
efficiency gains.

Even if the negative direct effects of digitalization are pointed by the researchers (Scholz
et al., 2018; Gimpel and Schmied, 2019; Forge et al., 2009), most of the available studies
conclude that indirect effects are desirable for environmental protection (e.g. reducing GHG
emissions) and clearly larger than direct effects (e.g. leading to a significant total reduction of
GHG emissions) (Bieser and Hilty, 2018; GeSI, 2015; Pamlin and Szomol�anyi, 2006). As the
Global e-Sustainability Initiative (GeSI) (2015) reports, the ICT applications could avoid up to
20%of annual GHG emissions in 2030 (indirect effect), while causing about 2%of global GHG
emissions (direct effect).

2.2 Firms’ environmental commitment: the EMAS certification
The transition to the new economic model requires entrepreneurs to change their
management approach. EMSs are a way in which companies can internalize environmental
problems (Steurer et al., 2005), demonstrating a proactive approach to sustainable
development (Berry and Rondinelli, 1998). It means that the main goal of EMS is to improve
firms’ environmental performance. Accordingly, attaining an environmental certification
represents a relevant achievement for an organization, since it demonstrates firm’s
commitment to environmental sustainable production processes. To date, the main
international reference standards for EMS are ISO 14001 certification, which gave all
companies around the world the opportunity to implement certified third-party EMS, and
the European EMAS regulation (Morrow and Rondinelli, 2002; Testa et al., 2014; ISO
14001:2015, 2015). ISO 14001 and EMAS enable companies to implement a formal EMS
(Hillary, 1999). Although both systems have the same overall goal of reducing the
organization’s environmental impact, there are significant differences between them
(Freimann and Walther, 2002). Daddi et al. (2014) examined the impact of ISO 14001 and
EMAS standards in terms of reducing environmental impact. Both systems have a positive
impact on energy-intensive industries. Nevertheless, ISO 14001 is more effective in the
short time, while EMAS companies perform better in the long time (Daddi et al., 2014). ISO
14001 is mainly motivated by external factors such as business and industry associations
or customer pressure. EMAS is more internally driven and is recognized as a premium
standard in environmental management. According to Neugebauer (2012), the motivations
for implementing EMS are very different with respect to EMAS or ISO 14001. While ISO
14001 is often a response to external pressure, EMAS is significantly linked to the internal
environment (Neugebauer, 2012).

EMAS is perceived as the highest ecological distinction for enterprises and
noncommercial institutions (Preziosi et al., 2016). The registered organizations include
leaders of environmental changes in their sectors at the regional, national and even global
level. These organizations are the authors of the best solutions in the field of environmental
protection and eco-innovation. In their industries, these companies are the benchmark for
assessing environmental performance. In addition, EMAS differs from other environmental
management systems, among others, the obligation to carry out an initial environmental
review, periodically publish environmental statements and the possibility of using an
identifiable logo (Iraldo et al., 2009).
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According to the aforementioned, EMAS is considered the most credible and robust
environmental management tool, adding several elements in addition to the requirements of
the international standard EN ISO 14001. The continual improvement of environmental
performance of the registered organizations justifies the choice of the research team to adopt
EMAS register, coordinated by European Commission (European Commission, 2019), as
database for the selection of the research sample. Minimal requirements of environmental
reporting for EMAS-registered organizations are defined in Annex IV of the EU Regulation
1221/2009 (EU, 2009). Moreover, organizations that are certified as being complied with
EMAS standard are recorded in the EU EMAS Registration database while similar database
for ISO 14001 does not exist.

3. Methodology
3.1 Research design
This study followed an explorative approach. In order to answer the research questions, the
research team performed a content analysis of environmental statements issued by
organizations coming from two countries – Italy and Poland. Since EMAS statements are
published only in national language, Italian and Polish organizations were selected as fitting
with the research team countries of origin. As mentioned, the EMAS certifies the
implementation of EMS and an environmental awareness in these organizations.
Moreover, the EMAS environmental statements are the subject of an external evaluation
that diminishes company’s subjectivity.

As first step of the research, the key requirements of firms’ transition toward digitalization
were discussed and defined in order to grasp the extent of firms’ commitment in exploiting
digitalization to get their environmental goals. Calvino et al. (2018) propose as key indicators
for digitalization of business sectors the following ones: a technological component (ICT
investment, purchases of ICT intermediates, robot use), a human component (ICT specialists)
and online sales. Presented typology of measures for digital transformation of sectors
explains the complexity of this area, but the ICT equipment and services are at the core of
digitalization. Al-Samawi (2019) introduces the requirements of a digital firm providing its
labels as digital, namely digital employee, digital culture, digital communication, fast
knowledge of modern technologies, central digital data storage, digital archive, digital
library, digital help support, using original software, existence of security policy, digital
intelligent decision-making, ergonomic workplace suited for IT tools usage and existence of
IT department. Despite existing difficulties in defining digital enterprise, the use of IT tools is
represented by:

(1) Managing the entire asset through the digital means;

(2) Making data available anywhere, at any time;

(3) Acting in a flexible way (changing quickly according to business environmental
changes);

(4) Working effectively all the time (24/7 work mode) and anywhere (Laudon and
Laudon, 2012).

Dealing with firms’ digitalization, Matt et al. (2015) identified the four dimensions of digital
transformation strategies, independent of the industry or firm, namely the use of technologies,
changes in value creation, structural changes and financial aspects. The use of technologies
addresses a company’s commitment toward new technologies and its ability to exploit them.
It often implies changes in value creation. Digitalization allows companies to either revise or
extend their portfolio of products and services by incorporating IoT components or even
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combining different offerings with unique opportunities (Cenamor et al., 2017; Hasselblatt
et al., 2018). Both the adoption of new technologies and the required changes in value creation
impel firms to adjust its organizational structure (Desmet et al., 2015). Such structural changes
are often needed to provide an adequate foundation for the new operations: the challenge is
moving toward a structure that is agile, flexible and increasingly collaborative while keeping
the rest of the business running smoothly (Catlin et al., 2015). As Matt et al. (2015) noted, the
former three dimensions can only be transformed under the condition of financial
sustainability as “financial aspects are both a driver and a bounding force for the
transformation” (p. 215). The evaluation of firm’s success in digitalization depends on the
ability tomeasure the achievement of thementioned requirements. However, Hess et al. (2016)
emphasize that these building blocks are too vague to provide a clear guidance on how to
structure digital transformation initiatives.

Based on a review and analysis of the existing literature, Parida et al. (2019) clearly show
that existing studies about digitalization mainly focus on the way it enables business model
innovation. Challenges related to value creation, value delivery and value capture
components of business model innovation need further investigation, as well as the way
digitalization impacts the relationship among the key players peopling the industrial
ecosystem within which firms locate. It means, therefore, that despite their effectiveness,
existing models lack in considering the way firms use digitalization to manage the
relationships with the market (both input and output markets).

According to I-scoop.eu (2018), “Digitalization means turning interactions, communications,
business functions and businessmodels into (more) digital ones which often boils down to amix of
digital and physical as in omnichannel customer service, integrated marketing or smart
manufacturing with a mix of autonomous, semi-autonomous, and manual operations.”
Digitalization overcomes the firm’s boundaries, involving the relationships it establishes with
the other actors in market. The recent technological developments, such as the mobile
revolution, social media or the power of analytics, specifically led to the development of
platforms within which business networks and ecosystems are promoted (Rachinger et al.,
2019; Barile et al., 2017; Baccarani and Cassia, 2017). In the meantime, customers can access
information via the Internet and have multiple channels to choose from (Linz et al., 2017;
Berman and Bell, 2011). Thus, externally focused actions appear to be fundamental in the
establishment of high-performing digital initiatives. Keen and Williams (2013) and Neumeier
et al. (2017) suggest that merely adapting the business model and digital business strategy is
not sufficient and that organizations should also improve their capability to flexibly relate to the
external environment. Compounding the issue, recent academic work has focused on specific
facets of digital transformation rather than providing holistic frameworks of investigation
(Gimpel et al., 2018; Hess et al., 2016).

According to the aforementioned, Loonam et al. (2018)model was adopted as framework of
investigation, as, to the best of the authors’ knowledge, it is among the few andmost updated
contributions dealing with both internal and external organizational perspectives of
digitalization.

3.2 Research framework
McKinsey research shows that companies that have successfully transitioned to become
high-performing digital enterprises are able to orchestrate six building blocks: strategy and
innovation, process automation, organization, technology, data and analytics and the
customer decision journey; this last one considered as the firm capacity to understand and
skillfully act on complete customer journeys (Fanderl and Perrey, 2014). Similarly, Peter
et al. (2020) captured the collective understanding of digital transformation focusing on the
need of actors to collaborate around shared understandings of digitalization, both
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internally and externally, to their business organizations. In doing this, customer centricity
(in accordance with an external perspective) is identified as belonging to the strategic field
of action of digital transformation, aiming at improving the experience of customers
through a constant customer orientation, a positive customer experience as well as
personalized products and services. Aligning internal perspectives (like business process
integration) with external digital technology opportunities leverages significant strategic
advantages also for Westerman et al. (2014). Despite the mentioned, holistic contributions
about digitalization are still scarce in the literature, as “recent work in academia has been
largely concerned with providing guidance on certain aspects of digital transformation” (Hess
et al., 2016, p. 124).

Within this lacking field of research, Loonam et al. (2018) proposed a framework to classify
the actions required by firms that choose to digitally transform their organizations, and in
doing this, they considered both “internal” and “external” organizational perspectives.

Particularly, the authors argue that managerial actions for digitalization may be
distinguished in “externally focused” and “internally focused.” Both customer-centric actions
(designing a customer experience from the outside-in; reaching and engaging customers and
online communities; and blending a physical and digital customer experience) and strategy-
centric actions (creating new digital businesses, reconfiguring value delivery and rethinking
value propositions) belong to the external perspective. By contrast, adopting integrated
approach to systems across the organization; gaining insights from data analytics; and
building across platforms across social and mobile tools (technology) as well as organizational
issues (recognize the importance of fostering a digital culture and focus on organizational
structures and processes) are considered as “internally focused” action (Loonam et al., 2018).

Figure 1 describes the framework according to which EMAS-registered organizations
were considered.

Both external and internal perspectives were used in this research to explore the
digitalization of EMAS-registered organizations. The proposed model was particularly
considered as the most effective in reaching the research aims, due to following reasons:

(1) It provides for both “external” and “internal” key themes, which organizations
typically need to deploywhen implementing digitalization. To the best of the authors’
knowledge, existing literature lacks for integrated framework to digitalization and
digital transformation;

(2) Exploring digitalization within the field of firms’ environmental commitment means
adopting a holistic perspective, according to which handling digitalization is an
essential driver of environmental sustainability;

Source(s): Loonam et al.,(2018) 

Operational 
Perspective

Strategic 
Perspective

Internally 
Focused

Externally 
Focused

Technology 

Customers 
Strategy

(Business

Model

Innovation)
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Figure 1.
Managerial actions for
digital transformation
initiatives
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(3) It was developed by reviewing ten successful digital transformations from the case
literature to support scholars in understanding the actions required to implement
digitalization.

3.3 Data collection
Environmental statements are published in national languages, thus international
comparisons are hindered. Taking into account the authors’ nationality, only the
registered organizations from Italy and Poland were selected for investigation. As of
November 2019, EMAS database holds records on more than 900 Italian companies
registered and 30 Polish. Therefore, the research sample comprises all Polish organizations
and a randomly selected equal sample of 30 Italian firms. Google’s online random number
generator was used, setting maximum number of population at 900. The number drawwas a
company ordinal number in exported list of Italian companies. Due to small population of
Polish registered companies, the whole sample was analyzed. Consequently, there were no
restrictions in sample selection taking into consideration such items as its size, type of
activity or others. The only assumption in the sample was the EMAS registration that
confirms the high environmental performance.

In order to improve the coding process and to increase transparency of the research, each
report was divided into four parts. The first one “Past (not-objectives)” contains a summary of
the past activities described in Annex IV part B, section a) of environmental statements. The
second part referring to “Past objectives” encompasses a description of the environmental
objectives and targets and a description of the actions implemented provided in Annex IV
part B, section (d) and (e) (related to the past). The third section named “Planned objectives”
refers to a description of the environmental objectives and targets and a description of the
actions planned contained in Annex IV part B, section (d) and (e) (related to the future). The
last (fourth part) division of report’s text named as “Other sections” appeals to all other
sections in the environmental report mainly relating to present and future actions. In the
coding process, all sections of the EMAS report were included and then analyzed. It means
that all the EMAS reports were reorganized during the coding process in order to easily check
the code categories. The last ones were identified in correspondence to each dimension.
Referring to “digital initiative,” code categorization followed the theoretical framework used
for the study.

Following the proposed theoretical framework (Figure 1) and specificity of environmental
reports (containing references to both past activities and future plans), 20 detailed code
categories were identified. The code categories particularly belong to four following
dimensions:

(1) Organization’s details (registration number, EMAS registration date; number of
employees, main business activity, Certified Quality Management System – ISO
14001, Certified Quality Management System – ISO 9001; Certified Quality
Management System – BS OHSAS 18001 or ISO 45001; other management system);

(2) Part of EMAS statement (“past not-objectives,” “past objectives,” “planned
objectives,” “other sections”).

(3) Digital initiatives (description of reference to digitalization; externally focused,
internally focused, operational perspective, strategic perspective). As reported,
digital initiatives followed the Loonam et al. (2018) framework.

(4) Time focus (past activities, future activities).

Table 1 contains list of codes employed in data charting.
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3.4 Data analysis
The extracted data were charted using Microsoft Excel forms. Next quantitative and
qualitative content analysis was used to examine the data. Particularly, quantitative content
analysis was managed in the manner in which it was originally conceived: to systematically
identify, categorize and count the objective elements of the explored issue (Rourke and
Anderson, 2004). This kind of analysis leaves little room for counter interpretation, and the
results of descriptive studies are valuable (Riff et al., 2019), especially when they concern
relatively new phenomena as the adoption of digital initiatives in high-performing
environmental organizations.

Deductive categorization was theoretically based, as described in Section 3.2. After that,
they were bridged to the text, as suggested by Mayring (2000). Category definitions,
prototypical text passages and rules for distinguishing different categories were formulated
with respect to theory and material, were completed step by step and were revised with the
process of analysis (Mostyn, 1985).

Distinguished categories enabled the research team to describe digitalization activities in
the selected sample. The results of the study are presented in the next section in accordance
with the adopted theoretical framework.

4. Results
4.1 Organization’s details and objectives
About 30 Italian and 30 Polish entities belong to the selected sample. Table 2 depicts it using
code categories for “organization’s details” divided into Italian and Polish organizations. The
sample creates in terms of number of employment 27% small, 35% medium and 18% big
organizations. In 20% of cases, there was no remark about employment number. The earliest

Dimensions Code category Code structure

Organization’s details 1. Registration number insert number
2. EMAS registration date insert year
3. Numbers of employees 1 – less than 50; 2 – less than 250;

3 – over 250; nd – no data
4. Main business activity 1 – production; 2 – services
5. Certified Quality Management
System – ISO 14001

0 – no; 1 – yes

6. Certified Quality Management
System – ISO 9001

0 – no; 1 – yes

7. Certified Quality Management System BS
OHSAS 18001 or ISO 45001

0 – no; 1 – yes

8. ISO 50001 0 – no; 1 – yes
9. Other management system re-write

Part of the EMAS
statement

10. Past (not objectives) 0 – no; 1 – yes
11. Past objectives 0 – no; 1 – yes
12. Planned objectives 0 – no; 1 – yes
13. Other sections 0 – no; 1 – yes

Digital initiatives 14. Description of references to digitalization re-write
15. Externally focused 0 – no; 1 – yes
16. Internally focused 0 – no; 1 – yes
17. Operational perspective 0 – no; 1 – yes
18. Strategic perspective 0 – no; 1 – yes

Time focus 19. Past activities 0 – no; 1 – yes
20. Future activities 0 – no; 1 – yes

Source(s): Authors’ elaboration
Table 1.
Coding matrix
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EMAS certification happened in 2002 in Italian organizations as well as the recent ones in the
last three years. In case of Polish organizations, the most intensive certification period was
between 2011 and 2016. The average time of being registered is 6.5 years for the sample.
The 57% of companies come from production sector, while 43% from service sector. 22%
organizations do not have any certified management system. Other organizations provide
certification according to ISO 14001 (40%), ISO 9001 (32%), OHSAS 18001/ISO 45001 (24%)
and ISO 50001 (4%) management system requirements.

ICT reporting is more frequent in Polish organizations than in Italian ones. Moreover,
highest number ofmentions comes from environmental documentation prepared bymedium-
size firms. More often digitalization is revealed in service organizations, both in past and in
present objectives and tasks. Implementation of certified management systems according to
such standards as: ISO 9001, ISO 14001, BS OHSAS 18001/ISO 45001 does not relate with
digitalization. However, such relation is visible for those organizations that do not have ISO
50001 EMS standard requirements implemented. Table 3 presents details about the

Dimension Code category IT PL Total

Number of employees <50 14 2 16
<250 9 12 21
>250 6 5 11
nd 1 11 12

Main business activity Production 11 15 26
Services 19 15 34

EMAS registration date Earliest 2002 2005 –
Latest 2019 2016 –
Average time of registration 7,1 6,0 6,6

Certified management system ISO 14001 27 19 46
ISO 9001 18 18 36
BS OHSAS 18001/ISO 45001 17 10 27
ISO 50001 4 1 5

Source(s): Authors’ elaboration

Code
category

Past (not
objectives)

Past
objectives

Planned
objectives

Other
sections

Country IT 6 7 3 5
PL 13 7 5 18

Number of employees <50 4 2 2 4
<250 7 6 4 12
>250 3 5 1 1
nd 5 1 1 6

Main business
activity

Production 9 5 2 7
Services 10 9 6 16

ISO 9001 No 6 6 6 12
Yes 13 8 2 11

ISO 14001 No 6 5 4 10
Yes 13 9 4 13

BS OHSAS 18001/ISO
45001

No 8 7 6 13
Yes 11 7 2 10

ISO 50001 No 14 12 6 23
Yes 5 2 5 0
Total 19 14 8 23

Source(s): Authors’ elaboration

Table 2.
Organizations’ details

Table 3.
Digitalization and

organization’s
characteristics
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digitalization and “organization’s details” as they were scanned in the “not objective” section,
“past objectives,” “planned objectives” and “other sections.”

Totally, there were 59 mentions about digitalization; however, five entries have been
classified both as being part and plan objectives (continuation). They were grouped on the
basis of their nature. The following groups of technology usage were distinguished:

(1) remote access to organizations’ utilities and machinery;

(2) releasing organization’s data for external parties;

(3) 24/7 automated monitoring of environmental and production parameters;

(4) digitalized workflow, mainly for document management.

Table 4 contains examples for each digitalization type, as reported by the examined
organizations.

With reference to past objectives and tasks, solutions aimed at improving electronic
document flowwithin organization (seven entries) and publication information for customers
and society (six entries) arise. Fewer entries were associated with automatization of
organizational processes (two entries) and remote control of organizations utilities
(one entry).

Digitalization in planned objectives and tasks continues the same tasks as presented
earlier. Only one company listed digitalizationwithin new objective. These new tasks referred
to organization’s website development for publishing news about undertaken environmental
initiatives and use of tablets for the communication of good environmental practices.

The research team calculated the share of digitalized objectives in total environmental
objectives where digitalization appeared. The value for past objectives is 15%. The same
number of mentions in planned objectives and tasks was identified.

4.2 Digital initiatives
Digitalization reported in environmental statements refers to both customers (22 entries) and
internal purpose (37 entries). However, digitalized solutions have form of improving website
or offering new digitalized content for society (18 of 22 entries). More diversified digitalization
types aimed for improving organization’s performance (see Table 4) were also observed.
Nevertheless, majority of mentions about digitalization (24 out of 37) refers to electronic

Types Examples

Remote access to organizations’
utilities

(1) Remote control and steering of air-conditioning, lights, heating
(2) Product quality during production process is analyzed ongoing by

using online analyzers
Making electronic information
public

(1) Publishing information for citizens living near the factory
(2) Electronic Platform of Public Administration Services (ePUAP)
(3) Communicating the environmental reports on organization website
(4) Publicly granting access to internal database
(5) Program ensuring public access to information in a public data

24/7 automated monitoring of
parameters

(1) 24 h weather forecast
(2) Online video transmission

Electronic document
management system

(1) Electronic document management system (system e-doc)
(2) Sharing legal requirements among workers through Intranet
(3) ERP system
(4) Creation of a computerized database for historical data analysis

Source(s): Authors’ elaboration
Table 4.
Digitalization types
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document management system. The rest of the examples of digitalization are business type
dependent such as using online chromatograph or system for remote monitoring of
water pump.

The distinguished types of digitalization appear in different settings. Electronic document
management is internally oriented. The same applies to automated monitoring processes.
Remote access to organization’s utilities is described in environmental statements as
innovation aimed at operational and internal context. Making electronic information public is
externally oriented. Depending on the organization’s decisions, it is sometimes considered as
having a strategic purpose. This is the reason why it is also put in the “externally focused”/
“strategic perspective” quadrant.

Detailed research findings are showed in Figure 2.
All descriptions of digitalization in the EMAS statements were assigned according to

theoretical framework. As a result, the number of references for Italian and Polish
organizations are presented in Table 5. The most digitalization activities in total and for
separate countries were assigned to the operational-internal dimensions. The smallest
number of references concerned activities assigned to the strategic-external type of the
framework.

4.3 Time focus
The 29% (19) of organizations introduced some forms of digitalization in the first part of the
environmental statement that was a summary of the organizations activities. Ten cases of
modernization internally oriented at improving organizational performance and the same
number at customers emerged. Half of them can be addressed to both internal purpose and
social benefits. Five digital solutions relate to suppliers.

Source(s): Authors’ elaboration 

Operational 
Perspective

Strategic 
Perspective

Internally 
Focused

Externally 
Focused

– Document management 

– Remote access to organizations 

utilities 

– 24/7 automated monitoring of 

parameters

n.a. 

– Making electronic information 

public 

– Making electronic information 

public 

Operational Strategic
IT PL Sum IT PL Sum

External 4 8 12 3 3 6
Internal 8 23 31 6 4 10
Total 12 31 43 9 7 16

Source(s): Authors’ elaboration

Figure 2.
Digital initiatives in

EMAS-registered
organizations

Table 5.
Distribution of

digitalization for
Polish and Italian
EMAS-registered

organizations
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The next analyzed section of environmental statements was descriptions of past objectives
and tasks to which document refers as the last one, prior to current attempts. About 13
mentions in 9 of 60 (15%) were found in statements. The references to digitalization also
appear in descriptions of planned objectives and tasks; however, in seven organizations only
five out of 7 entries relate to internal organization while four to external communications and
only one facilitates process monitoring.

About 23mentions about digitalization in environmental statements were identified in the
last part of the EMAS statements. About 14 of them deal with internal electronic document
flow and nine with external digital communication; and among them, one also referred to
automatization in production process.

When time of the digitalization is considered, there is a balance between past and present
activities. Table 6 presents the data for the past and future digitalization activities within the
adopted model. The total number of activities is higher than the total number of all identified
mentions, due to the fact that some of the digitalization mentions in the last section of the
environmental statements were coded as both past and future ones. As mentioned earlier,
only in five cases, both past and planned objectives contained the same digitalization
activities.

5. Results discussion
According to the research findings, almost half of environmental statements (43%) contain
reference to digitalization. Polish firms report the use of ICTmore frequently than Italian one,
with the highest number of references noted in medium-sized organizations.

As investments in digitalization are expensive and do not always bring the expected
return on capital (Ruiz-Alba et al., 2019), this result only partially confirms the existing
literature about the relationship between firms’ propensity to digitalize and their dimension.
Digitalization is largely seen as a powerful intervention into the core business of companies
and associated with modernization efforts (Valenduc and Vendramin, 2017). Digital
transformation increases the complexity and the uncertainty of actions, which a firm
needs to undertake to fully grasp the benefits of technological advancements (Plekhanov and
Netland, 2019). As firms want to integrate digital technologies into their business processes,
operations and business models, new skills and competences are required, thus the level of
digitalization is usually increasing with the firm’s dimension growth (Laureti and Benedetti,
2019). In line with the mentioned, a study of micro-data from the Statistics Canada Survey of
Advanced Technologies also confirms that large companies use advanced digital solutions
more often in comparison to small and medium enterprises (Galindo-Rueda et al., 2019).

Sample selection procedure and firms industry could probably justify the results of this
research, as EU Digital Transformation Scoreboard (2018) also confirms that European
smaller firms belonging to agri-food and construction are more likely to adopt digital
technologies than larger ones (Probst et al., 2018).

Operational Strategic Total
Past Future Past Future Past Future

External 5 7 3 5 8 12
Internal 16 16 7 5 23 21
Total 21 23 10 10 31 33

Source(s): Authors’ elaboration

Table 6.
Past and future
digitalization activities
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Looking at the “time focus,” both production and service organizations report similar share of
digitalization in the past. However, more often service providers mention digitalization in the
present objectives.

In order to answer the first research question, references to the type of activities developed
by EMAS-registered organizations were examined. Particularly, remote access to
organizations’ utilities and machinery, releasing organization’s data for external parties,
24/7 automated monitoring of environmental and production parameters and digitalized
workflow were detected as the main mentioned digital activities. It should be noted that none
of them have radical nature: they are notable to disrupt business models and hardly
revolutionize business as expected (Lakhani and Iansiti, 2014). Despite this, they are relevant
when coming to EMAS, and to environmental management in general, as significant benefits
of going digital are supported in the literature with reference to efficiency and effectiveness
improvement (Parida et al., 2019).

The first group constitutes solutions enabling remote access to digitalization utilities. Such
solutions represent the modernization due to cost-cutting by resource saving. The second
group creates the facilitation of releasing the information for public use in Internet. It mainly
refers to data regularly collected by organizations to which access was granted to paper
version. This group can be associated with e-government initiatives in public administration
(Plesner et al., 2018) and for private business as part of public relations (Just and Rasmussen,
2019). The third type of digitalization represents solutions granting ongoing 24/7 possibilities
to monitor the chosen parameters. The reason for using these solutions is the same as for the
first group. The last group of digitalized solutions represents introduction of electronic data
management. Amention for them is given by the transformation of paper work into electronic
as typical example of organization’s modernization driven by the need to deal with
information overload and easy access to dispersed information within the organization.

In line with the adopted theoretical framework (Loonam et al., 2018), the most
digitalization activities, in both total and individual countries, were assigned to the
operational-internal dimensions. By contrast, the smallest number of references concerned
activities assigned to the strategic-external perspective. It means that examined firms lack for
any integrated approach to digitalization, contrasting with the mainstream about the topic
(Loonam et al., 2018; Fanderl and Perrey, 2014).

Most of the reported digitalization activities are related to the – internally focused – simple
actions such as document management, remote access to digitalization and automated
monitoring of firms’ parameters, suggesting the presence of a low level of digitalization of the
examined EMAS-registered organizations, in line with what Evangelista et al. (2014)
pointed out.

These findings show that organizations do not consider digitalization as something
unexpected and significant to include in their environmental objectives and tasks. Therefore,
it seems that digitalization does not shatter the organizational development in pursuing
environmental impact. On the other hand, the lack of interest in usage of digitalization by
organizations in the context of achieving EMAS goals may be a significant loss in terms of
growth opportunities.

Since many authors emphasize the environmental benefits of digitalization (Bhutani and
Paliwal, 2015; Antikainen et al., 2018; Seele and Lock, 2017), therefore new explorations are
required to understand the linkage between the digitalization level and environmental
performance of European firms, as digital transformation is indicated as one of the main
purposes of the EU countries (Scholz et al., 2018).

With reference to the second research question, findings show that the intensity of
digitalization does not change over the time in the EMAS-registered organization.

In general, the interest in digitalization does not increase in organizations registered
in EMAS, even though the objectives relate essentially to environmental issues.
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Although modern systems and programs for production management allow to oversee
processes in real time and to undertake immediate reaction to undesirable situations,
they are not common in organizations with EMAS.

Going digital requires to pay more attention on information security. The ISO/IEC 27001
was created for this purpose, and this standard is the fourth most popular one according to
ISO survey (ISO, 2018). However, none of organizations pointed out digitalization in their
environmental statement, not reported the possession of the ISO/IEC 27001. There are two
companies referring to ISO 2700, but both of them did not report digitalization. This
research’s findings indicate a lack of interest in information security. Missing systematic
approach in this area suggests that EMAS organizations do not perceive this standard as
crucial for their business. It also implies implementation of digitalization punctually within
given business areas, having local impact.

According to ISO 14001, environmental objectives should take into account the
organization’s significant environmental aspects and associated compliance obligations
(ISO, 2015). Therefore, the specific goals may be more general than the specific tasks related
to their implementation. Supposing that digitalization is not itself an environmental goal, it
can be stated that the objectives will not take it into account. Nevertheless, it is possible that
the environmental goals could be achieved when planning the digitalization use. In this case,
the low number of digitalization mentions in the environmental statements is explainable. On
the other hand, the low number of digitalization mentions in the report could be associated
with risks arising from digitalization in the context of sustainable development in the EMAS
reports.

6. Conclusions
Considering the environmental benefits of digitalization, the research team aimed to verify if
and how the companies involved in environmental protection are also digitalized.

Main research results may be pointed out in the following sentences:

(1) Polish EMAS firms use ICT more frequently than Italian ones.

(2) EMAS medium-sized firms are more digitalized than small and large firms.

(3) Both Polish and Italian EMAS-registered organizations characterize for a
low – internally focused – level of digitalization.

(4) Both Polish and Italian EMAS-registered organizations lack any holistic perspective
in managing digital initiatives.

In conclusion, both Polish and Italian organizations registered in EMAS do not express a
strong propensity to use digital technologies in the pursuit of environmental goals,
contrasting the assumptions about the benefits of digitalization for sustainable development,
actually available in the literature.

According to the findings, well-established types of digitalization are not a radical
foundation for current business models. On the basis of the analyzed companies, the main
groups of technology applicationswere determined, that is, remote access to the organization’s
tools and machines, sharing organization data with external entities, 24/7 automated
monitoring of environmental and production parameters and digital office workflow. Mainly
because only environmental statements that are part of the EMAS certificationwere examined
by the research team, it is worth checking whether research results will also be confirmed by
companies using the second widely recognized EMS: ISO 14001.

The analysis showed that organizations registered in EMAS do not express a strong
tendency to introduce ICT in pursuit of environmental goals, which is contrary to the
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assumptions about the benefits of digitalization in the EMS commonly recognized within the
literature. Due to the fact that the research covered various organizations in terms of sector
and size, they state that the transformation of the business model using computer technology
into green business is currently limited. Problems with implementing digitalization in the
environmental strategies of the organizations surveyed may be caused by a lack of
technological and technical knowledge about digitalization. Although modern production
management systems and programs allow to monitor processes in real time and take
immediate response to undesirable situations, it has been observed that interest in
digitalization is not growing for an EMAS-registered organization.

The main limitation of the analysis is that it covers only the Polish and Italian companies.
According to the Digital Economy and Society 2017 Index published by EU (European
Commission, 2017), both Poland and Italy are ranked at the end of the list – respectively 24
and 26 places out of 29. So the digitalization progress of studied countries may affect the
obtained results in this study.

According to the aforementioned, enlarging the research network, in order to improve the
sample, is strongly recommended.

Despite its limits, this paper has some theoretical and practical implications.
From a theoretical perspective, this research enriches the current knowledge about

digitalization for environmental sustainability, examining two dynamically developing areas
for the first time. To the best of the authors’ knowledge, this is the first study exploring the
level of digitalization in EMAS-registered organizations.

Moreover, it opens for future research directions about the linkage between digitalization
and firm’s environmental performance. Particularly, the following questions need to be
answered:

(1) Why do EMAS-registered organizations show low level of digitalization?

(2) Under which circumstances does digitalization not support firms’ environmental
goals and performance?

(3) What is the perception that EMAS-registered organizations have about the
environmental benefits of digitalization?

(4) How does firms’ industry affect digitalization in high-environmental performing
organizations?

(5) Do contextual factors (e.g. local culture, resource availability, suppliers’ level of
digitalization, customers’ requests) affect EMAS-registered organizations’ propensity
to digitalize their activities?

As this study investigated only environmental statements being part of EMAS certification,
it would be also interesting, for a future research, to check if results are also confirmed in
companies using the second commonly recognized EMS: ISO 14001.

From a practical point of view, this paper offers to the practitioners the chance to catch
new opportunities within the field of environmental sustainability by the employment of
more integrated approach to digitalization.
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