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PIGGYBACK TO GREEN - DIGITAL TRANSFORMATION
FOR ENVIRONMENTAL SUSTAINABILITY

Research full-length paper

Schroder, Anika, Copenhagen Business School, Frederiksberg, Denmark, asc.digi@cbs.dk

Abstract

This paper adopts a multi-level perspective to investigate how the green transformation can “piggy-
back” on the digital transformation. It delves into the concept of 'green digital transformation' and
identifies factors driving this transformation. Through an interpretative case study, the research un-
covers driving factors at macro, meso, and micro levels, emphasizing the need for collaboration
across the value chain. The study showcases how digital technology, such as artificial intelligence,
aids in overcoming challenges, ultimately allowing organizations to lower their environmental foot-
print. This research enhances our understanding of how the digital transformation can act as a cata-
lyst for green transformation processes, utilizing digital transformation concepts and empirical exam-
ples. The concept of piggybacking introduced to showcase how the green transformation can capital-
ize on pre-existing resources, technologies, and strategies developed for digital transformation to
achieve sustainability goals more effectively and efficiently.

Keywords: Digital Transformation, Green Transformation, Environmental Sustainability, Piggyback.

1 Introduction

Digital technologies offer the potential to mitigate environmental impacts (Melville 2010, vom Brocke
et al., 2013) and can reduce global carbon emissions by up to 15%, which accounts for approximately
a third of the required reduction to achieve the goal of limiting global warming to 1.5° Celsius by 2030
(World Economic Forum, 2019). While it is acknowledged that digital technologies can act as a cata-
lyst for the green transformation of industries, further research is required to investigate how this oc-
curs. To do so, this paper investigates the agri-food industry. The agri-food industry accounts for one-
third of greenhouse gas (GHG) emissions worldwide (UN FAO, 2021), while it has the lowest tech-
nology adoption compared to other industries (Harvard Business Review, 2016). Unlike other indus-
tries, the agri-food industry is not replaceable, as humans need food to survive. Most of the GHG
emissions stem from agricultural use, including crop production, which makes it challenging to signif-
icantly reduce carbon emissions.

Meaningful change can only occur when steps are taken throughout the entire value chain instead of
focusing on single firm practices. Consequently, a multi-level perspective is needed. In the field of
Green Information Systems (Green 1S), an amplified focus lay on intraorganizational studies, a single-
level perspective (Leidner et al., 2022). However, digital transformation literature has shown attempts
of interorganizational perspectives. Digital transformation diverges across levels, yet also many stud-
ies have viewed the levels separately (e.g. Markus and Robey, 1988; Volkoff et al., 2007). In a context
where organizations and society are simultaneously affected by change, a multi-level perspective can
be beneficial because it helps unpack and relate these simultaneous changes (Burton-Jones and Galli-
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van, 2007). Thus, this study will take on a multi-level perspective by viewing the different levels sim-
ultaneously.

Without efficient collaboration of stakeholders in the value chain, there is limited impact on the green
transformation. An important step for researchers is, therefore, to identify the factors that drive an in-
dustry’s green transformation and the role that digital technologies can play. This research identifies
how the green transformation can take advantage of the digital transformation capabilities.

This paper specifically introduces the term “piggyback” to capture this phenomenon. This paper thus
asks the following research question: How can the green transformation piggyback on the digital
transformation?

Learnings from the digital transformation literature and empirical cases were used to understand driv-
ing factors that trigger, enable, or have other forms of positive impact on green transformation. A cen-
tral focus is placed on the concept of piggybacking where the advancements made in digital transfor-
mation are strategically applied to accelerate the green transformation. Using a case study with 41 in-
terviews with agri-food organizations in different stages of the value chain, this study depicts how the
driving factors influence the green transformation on the macro, meso (interorganizational), and micro
(intraorganizational) levels. The findings contribute to an understanding of how the learnings from
digital transformation can be used to catalyze green transformation.

To contextualize these findings, the paper draws on conditions for digital transformation (Hanelt et al.,
2021) and insights from Green IS literature. Additionally, it showcases empirical examples that con-
clude in a categorization of factors supporting the green transformation, all underpinned by the capa-
bilities of digital technology. This approach not only advances scholarly understanding but also pro-
vides practical insights into how the agri-food industry can strategically harness digital transformation
for sustainable practices.

2 Theoretical Background

Extant literature has a broad understanding of digital transformation (e.g. Vial, 2019; Wessel et al.,
2021; Kaganer et al., 2023). However, the role of digital technology in enabling green transformation
remains unclear. This study uses the existing body of literature about digital transformation and Green
IS to identify its main influencing factors for a successful green transformation enabled by digital
technologies.

Digital transformation (DT) can be defined as organizational change triggered and shaped by wide-
spread diffusion of digital technologies (Hanelt et al., 2021). DT is the “process where digital technol-
ogies create disruptions triggering strategic responses from organizations that seek to alter
their value creation paths while managing the structural changes and organizational barriers that
affect the positive and negative outcomes of this process.” (Vial, 2019). DT puts digital technologies
in the center of business transformation (Baiyere et al., 2020) as it enables the development of new
business models for value creation (Verhoef et al., 2021), and (re)defines an organization’s value
proposition which may lead to organizational identity changes (Wessel et al., 2021).

DT can encompass intraorganizational and interorganizational processes with a wide scope (Hanelt et
al., 2021). Intraorganizational DT research, for instance, focuses on specific organizational adoption
due to diffusion of certain digital technologies (e.g. Brynjolfsson et al., 2013); adoption process of the
whole organization due to complex changes in the digitalized environment (e.g. Lucas and Goh,
2009); and indirect implication of specific digital technologies on parts of the organization (e.g. Gal-
laugher and Ransbotham 2010). Interorganizational DT research focuses on shifts in an industry con-
text and implications on the whole organization due to digitalization (e.g. Coile, 2000).

Vial (2019) describes the DT process as where digital technologies play a central role in both the crea-
tion and reinforcement of disruptions that take place at societal and industry levels. These disruptions
trigger strategic responses from organizations. Organizations use digital technologies to alter the value
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creation paths they have previously relied upon to remain competitive. Thus, they must implement
structural changes and overcome barriers that hinder their transformation effort. These changes lead to
positive impacts or undesirable outcomes for organizations, individuals, and society (Vial, 2019). Re-
searchers propose that digital transformation involves the strategic alteration of organizational opera-
tions through the deployment of digital technologies, ultimately leading to improved business out-
comes (Wessel et al., 2021). A persistent challenge revolves around delineating the nature of the
change and its objects and, notably, discerning the distinctive impact of digital technologies compared
to earlier forms of information technology or systems. Nevertheless, DT might indeed be instigating
profound changes across multiple levels (Baiyere et al., 2020) of an organization and reshaping both
internal and external environments (Chanias et al., 2019). In essence, DT appears to catalyze more
fundamental and profound transformations than the deliberate changes reflective of managerial inten-
tions.

DT has been one of the most significant global business trends over the past several years, and so has
Sustainability (MITSloan Management Review, 2018). DT and sustainability are twin challenges and
cannot succeed without each other (Wade, 2020; Bendig et al., 2023; Graf-Drasch et al., 2023). Thus,
a deeper understanding of the IS sustainability literature, so-called Green IS, is needed.

2.1 Green Transformation

Environmental sustainability is one of the grand societal challenges of our time (Watson et al., 2010).
Thus, organizations are forced to pursue a green transformation journey by market and consumer pres-
sures. To understand the foundation of green transformation, this paper draws from existing IS re-
search on environmental sustainability (Green 1S/Digital Sustainability) which has the objective to
strengthen the products, practices, and services deemed critical to decrease the environmental footprint
(e.g. GHG reduction) or to consider renewable resources (Melville, 2010).

A body of literature is emerging on digital and sustainability as synergistic components of organiza-
tional activity (Pan and Zhang, 2020; George and Schillebeeckx, 2021; George et al., 2021; Mair and
Gegegnhuber, 2021). Digital sustainability activities are business activities that are guided by imple-
menting DT and sustainability as core synergetic components (George et al., 2021). Digital sustaina-
bility is a contemporary concept reflecting how digital technologies are closely related to practice and
are increasingly shaping our world and society (Kotlarsky et al., 2023). Digital sustainability is “the
development and deployment of digital resources and artifacts toward improving the environment,
society, and economic welfare” (Kotlarsky et al., 2023). Thus, digital sustainability adopts the princi-
ples of the “triple bottom line” which highlights the importance of considering economic, social, and
environmental dimensions (Elkington, 1997). Long before the term digital sustainability was coined in
2020 (George et al., 2020), IS research had been focused on different applications for environmental
sustainability (Green IT/IS) (e.g. Loeser et al., 2017) and social sustainability (ICT4D/digital social
innovation) (e.g. Tim et al., 2021). While social sustainability is an equally important research area,
this article zeroes in on the understanding of the environmental aspects of digital sustainability. Green
IT/IS is recognized as a specific theme under the broader umbrella of digital sustainability, which en-
compasses the use of digital technologies to create and shape the physical world (Kotlarsky et al.,
2023). Research within Green IT focuses on the direct environmental impacts of IS use with an em-
phasis on issues at an organizational level (e.g. Nishant et al., 2017). Research within Green IS focuses
on IS use to promote sustainability in business and society with a wider area of focus on issues at the
micro, meso and macro levels (e.g. Melville 2010; Seidel et al., 2017; Tim et al., 2018).

Research within the Green IS domain has focused on three key themes: (1) drivers for the adoption,
(2) use of IS, and (3) approaches for implementation (Kotlarsky et al., 2023). Most of these studies
have focused on intraorganizational studies (e.g. Cooper and Moller 2017; Hanelt et al., 2017; Loeser
et al., 2017; Seidel et al., 2013), focusing on the individual (Corbett, 2013; Loock et al., 2013) or or-
ganizational level (Seidel et al., 2013). Intraorganizational studies on the drivers for adoption are con-
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cerned with topics such as the impacts of IT on the environment, recognizing sustainability trends and
ensuring leadership commitment to Green IT (Coffey et al., 2013; Hu et al., 2016). Intraorganizational
studies about the use of IS focus on topics such as transforming physical into virtual processes for both
IT infrastructure and business operations. For example, IT reporting systems track sustainability indi-
cators that make the impact of sustainable technology striking (e.g. Bengtsson and Agerfalk, 2011);
decision support systems (e.g. Aubert et al., 2012) to provide timely information for the management
of various sustainability risks; and business intelligence systems (Petrini and Pozzebon, 2009), like
managing biodiversity and human well-being (Pan et al., 2020). The intraorganizational studies about
the implementation of IS studies offer various tools to managers for assessing and evaluating the envi-
ronmental cost of their activities and the benefits of long-term investment in Green IT/IS. These stud-
ies focus on design principles for sensemaking support systems and management analytics systems
(Seidel et al., 2018; Pan et al., 2020), design requirements for sustainable business processes (Zhang et
al., 2011) and green data centers (Bai and Sarkis, 2013); and simulation modeling to assist managers
in designing a sustainable production system (Kurkalova and Carter, 2017).

The interorganizational perspective is scarce. However, Leidner et al., (2022) examined the implemen-
tation of IS by investigating interorganizational green IS. In their paper, they extend Melville’s (2010)
belief-action-outcome framework, which focuses on the role of IS in establishing sustainable process-
es and practices in organizations. By researching a digital platform encouraging organizations within a
supply chain to undertake environmental sustainability initiatives, Leidner et al., (2022) empirically
derive the concept of interorganizational green IS. Interorganizational 1S enables knowledge sharing
between firms along the supply chain (Dong et al., 2017). Interorganizational green IS brings organi-
zations together with existing client-supplier relationships and may also bring competing or independ-
ent organizations together. The purpose of interorganizational green IS lies in sharing information
about environmental sustainability without notable benefits of participating organizations. Interorgani-
zational green IS creates a distinctive set of motivational and contextual factors that may have signifi-
cant effects on green IS use and effectiveness (Leidner et al., 2022). Interorganizational research for
the green transformation is thus needed, as meaningful change can only occur when steps are taken
throughout the entire supply chain.

This study focuses on the factors that influence green DT. Theoretically, it focuses on the contextual
conditions that trigger and shape DT and derive empirically the factors for green DT.

DT research can be divided into (1) contextual conditions that trigger and shape DT, (2) mechanisms
that link contextual conditions with outcomes, and (3) outcomes that refer to the consequences of DT
on an organizational, economic and spill over level (Hanelt et al., 2021). Contextual conditions define
the emergence of DT where material, organizational and environmental factors trigger and shape the
DT (Hanelt et al., 2021; Henfridsson and Yoo, 2013; Wessel et al., 2021). The material factors con-
verge the emergence and diffusion of a variety of digital technologies (Sebastian et al., 2017); digital
properties (Yoo, 2010); and data availability (e.g. Weichert, 2017). The organizational factors encom-
pass organizational strategy and legacy such as the organization’s resources, processes, values, and
culture (Benner, 2007; Krotov and Junglas, 2008); as well as the DT awareness of top management
like a positive attitude towards change and technology (Dery et al., 2017). The environmental factors
contain legal and infrastructural conditions like regulatory frameworks (Cortet et al., 2016); technolo-
gy-driven industry dynamics (Wamba and Chatfield, 2009); and digital consumer demand (Brynsjolfs-
son et al., 2013; Oestreicher-Singer and Zalmanson, 2013). This study uses the contextual conditions
that trigger and shape digital transformation as our starting point to uncover the factors of the green
digital transformation in our case study.

2.2 Green Digital Transformation & the Concept of Piggybacking

This research is concerned with the interorganizational processes of DT, environmental sustainability,
and, thus, green transformation. By combining the perspectives of digital technology, transformation,
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and sustainability (see Figure 1), it serves the understanding of how the Green Transformation can
piggyback on DT. The outcome of the piggybacking, which this paper refers to as ‘green DT’ (GDT),
can be summarized in leveraging digital technologies and, hence, the capabilities of DT for a green
transformation.

Transformation

Digital Trans-
formation

Green Trans-
formation

Green Digital
Trans-
formation

Digital
Sustainability
(Green IS/IT)

Environmental
Sustainability

Digital
Technology

Figure 1. Intersection of perspectives covered in this research.

Piggybacking employes strategies that leverage existing yet seemingly unrelated systems and network-
ing. Piggybacking can help to facilitate the creation of novel business ventures, the diversification of
revenue sources, the enhancement of product appeal, and the amplification of organizational visibility
(Havard Business Review, 2023). The concept of piggybacking also appears in digital platform re-
search where piggybacking is a strategy used to launch new platforms by connecting with an existing
user base from another platform. This approach helps the new platform attract users from the estab-
lished one by offering value that encourages them to join (Parker et al., 2016). For instance, PayPal
effectively utilized the piggyback strategy by integrating with eBay’s auction platform.

The concept can also be used within the field of Green IS literature, for example: Information systems
can support sustainability initiatives by leveraging existing communication networks and data analyt-
ics platforms. For instance, environmental monitoring systems can utilize existing mobile networks to
collect and transmit data from remote sensors. This reduces the need for new infrastructure and ena-
bles quick deployment of monitoring technologies that can track environmental changes in real time
(Melville, 2010). Information systems can also enhance environmental sustainability by piggybacking
on existing IT infrastructure. For example, data centers can implement energy-efficient practices such
as virtualization and cloud computing to reduce their carbon footprint. These practices make use of
existing servers and network infrastructure while optimizing their energy usage (Watson et al., 2010).

3 Method

3.1 Case Description

This study examines the agri-food industry due to its significant contribution to carbon emissions. Un-
like the ease of transitioning from a car to a bike, the nature of food makes it challenging to find
straightforward sustainable options. One of the interviewees sums up this challenge in the following
way: “This is an industry which needs to change. And it's the most important industry because it
touches humans multiple times a day. So that's why | think today there is a big pressure for a shift
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driven by ESG [Environmental Social and Governance criteria], by customers demand and it's some-
thing that the industry cannot be replaced.” Similar to other industries, the agri-food sector faces envi-
ronmental challenges, including GHG emissions, water usage, and energy consumption. Particularly
concerning are the elevated GHG emissions associated with farming practices, such as the methane
output from livestock, and the release of carbon from annual crops. Water usage further poses a signif-
icant concern, necessitating solutions for upcycling wastewater. High energy consumption is of con-
cern in most manufacturing processes, like the malting process in brewing beer or whisky. However,
the food industry also grapples with unique challenges, including issues of food waste and soil health.
Post-harvest waste is a notable concern due to the perishable nature of food products. Additionally,
there is growing awareness about the waste of by-products and consumer food waste.

Perhaps one of the most pressing challenges is the impact on soil health. Extensive land use in agricul-
tural practices has resulted in a large amount of unfertile soil, causing topsoil depletion—a critical el-
ement for 95% of our food products. The Food and Agriculture Organization (FAO) warns that 90%
of topsoil is at risk by 2050 (FAQ, 2022). The depletion of topsoil threatens future harvest yields, pos-
ing a significant risk to both human and animal food sources.

On a positive note, the agri-food industry, and in particular, the grain industry, has the capacity to se-
quester carbon dioxide (CO2) in the soil through the cultivation of plants. Moreover, the growing
plant-based industry, which utilizes legumes, grains, etc. to replicate animal products, represents a
promising trend. The plant-based dairy and meat industry is a more environmentally friendly industry
compared to the traditional dairy and meat industry. For instance, livestock emits 82 % of the carbon
footprint in the European Union, which accounts for animal-based products such as meat or dairy (Eu-
ropean Court of Auditors, 2021). According to the Lancet Food Commission, switching to a plant-
based diet might be the single most efficient action to mitigate climate change (Willett et al., 2019).
Therefore, the agri-food industry marked by a diverse set of stakeholders with different interests and
complex interdependencies emerges as a ‘strategic research site’ (Merton, 1987) for the purpose of
this study.

3.2 Data Collection

This study pursued an in-depth interpretative case study of the agri-food industry, focusing on the
grain industry (Walsham, 1995). Archival data sources were used to obtain information about the in-
dustry architecture. This information included industry reports, white papers, internal strategic docu-
ments, YouTube videos, podcasts, websites, and newspaper articles. Participant observations and in-
terviews were also conducted.

The 41 in-depth stakeholder interviews for each step along the value chain followed a semi-structured
interview guide. Most of the interviewees were either Procurement or Sustainability Lead, but some
were also Technology Lead or founders of digital platforms. The interview guide contained questions
within five distinct categories: challenges, value chain relationships, sustainability, digital technology
and data use, and collaboration.

The data was collected in three phases (see Table 1). The first round of data collection was of an ex-
ploratory nature to understand the key factors of how the industry is changing. The data sources for the
first collection phase (November 2020 — May 2021) were observations and informal interviews
(around 55 hours with extensive notes), 26 semi-structured interviews (45-80 minutes interviews with
26 hours recorded), and over 100 archival data sources. The previously found key factors informed the
development of the second round of data collection (March-October 2022) adding 9 further interviews
and 30 hours of observations. In the second round, the factors were investigated in more detail to un-
derstand how digital technology and data use can influence the plant-based industry. The third round
solely focused on the stakeholders’ sustainability goals and initiatives, and their technology usage to
foster environmental sustainability, adding 6 interviews and 20 hours of observation.
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Source Description Nov. 2020 — | Feb. - Sept. —
May 2021 May 2022 | Nov. 2022

Interviews | Interviews (45-80 min) conducted with procurement,
technology and sustainability executives 26 9 6

Participant | Conferences; workshops, project meetings within

Observation | analytical company 150 h 30h 20 h
Archival YouTube videos, podcasts, industry reports, internal

Data strategic documents, websites, white papers 53 75 80
Table 1. Data sources

3.3 Data Analysis

All interviews were recorded and transcribed, and the analysis was done with Atlas.ti 22, a software
program designed to aid in analyzing qualitative data. An inductive approach was adopted while con-
stantly comparing different data sources and framing the understanding of green DT based on prior
literature. The analysis was guided by data-driven thematic analysis (Braun and Clarke, 2006) and the
data was coded accordingly. In the initial round of coding, the raw interview data were analyzed by
staying close to the words and phrases of the interviewees. The analysis of the first 26 interviews re-
sulted in 474 descriptive codes. This second interview round contained 9 interviews, resulting in 292
descriptive codes. Based on the descriptive codes, 25 theme codes were developed. The themes
ranged from very general themes such as “challenges”, “data”, and “collaboration” to more concrete
themes such as “regulation”, “network”, and “social license”. After carefully analyzing the codes and
understanding their relations, aggregated dimensions were formed, such as “interorganizational fac-
tors”, “digital technology use in practice” and “piggyback indicators”.

4 Findings

Factors influencing the green transformation appear to act on three levels: on a macro level containing
the contextual environment like political, economic, and social context — “market factors”; on a meso-
level concerning supply chain stakeholders — “interorganizational factors”; and on a micro level con-
cerning the organization itself — intraorganizational factors”; As the value chain is interconnected,
each factor trickles up and down to the other levels. Thus, it is important to consider every factor on
all levels. Market factors encompass regulations, market incentives and consumer awareness. Interor-
ganizational factors encompass organizations’ social license to operate and co-investment in green
solutions.Intra-firm factors concern an individual organization that is part of the industry ecosystem.
Intra-firm factors encompass an organization’s transformative mindset, organizational capabilities and
its stakeholders’ network.

A successful transformation can only happen when considering a multi-level perspective. To do so,
there is a need to consider the contextual environment (market factors), have your house in order as an
organization (intraorganizational factors) and to actively collaborate with stakeholders (interorganiza-
tional factors) as the green transformation only has an effect on an industry level.

Market factors concern the contextual environment like political, economic, and social contexts. For
the green transformation, three macro factors in particular prevailed, namely, regulation, consumer
awareness, and market incentives.

Regulation creates a level playing field for an industry: regulations can “bring people together under
one umbrella. This is why, I think legislation is important. Legislation can give you the umbrella with-
out micromanaging.” (Former CSO of C-TRADER). A level playing field for all companies is needed
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to equal out unfair price advantages when neglecting sustainability. However, regulation can be a dou-
ble-edged sword. For example, new breeding techniques could accelerate innovation towards more
climate resistant, higher-yielding or sustainable crop seeds. However, these new techniques are heavi-
ly regulated: As a former product manager D- Seed manufacturer elaborated, “We were hoping that
they would approve that these new breeding techniques like CRISPR, CAES, that kind of thing, would
be regulated not as a GMO, but as a new breeding technique. But they decided that it should be regu-
lated as a GMO. So that will for the euro zone be a real heavy burden. You could say that we have to
walk on these very old breeding techniques when Asia and US can get in their helicopters and get so
far with these”. As agri-food supply chains are partly global, different regulations may accelerate or
slow down the green transformation in some areas as the breeding example showed.

Consumer Awareness and their decisions pressure the food industry to transform: “The other signifi-
cant pressure that is going to accelerate change in this industry is customer awareness. Customers are
aware of the fact that good food is impacting their health. Customers are aware and asking about the
impact that their purchasing power has on the planet.” (former executive in Tech & Operation of A-
TRADER). Another noteworthy shift can be seen within consumer preferences like the shift from an-
imal protein to more plant-based proteins. Previously, large corporations downplayed the consumer
demand, but it constantly grew: “So ten years ago, I was in a meeting with [an industry consortium]
and we had a joint meeting with all the big dairy companies, all of them said: ‘plant-based, they are
our enemies. We need to fight them like hell. We're going to go into war, we're going to lobby against
them’. By now the attitude has changed and these corporations need to incorporate plant-based alterna-
tives and they are heavily investing: “Ten years later, everybody has plant-based products in their
portfolio today. They are moving in different speeds, of course, but they all have a dairy product or
non-dairy product in their portfolio.” (Segment manager of a global analytical company) Consumers
are a powerful element to shift the industry towards more sustainable practices.

Market Incentives are created by governments or by institutions. Incentives for spending additional
capital on sustainable products or technology enhancements have a positive impact on the green trans-
formation. For example, the finance sector nudges through better credit rates for sustainable acting
companies: “Louis-Dreyfus got a one-billion-dollar credit line from Rabo bank, at one percent lower
than the market rate. | mean, those are the kind of economic incentives you need across the supply
chain. So that's the most important: you need economic incentives to change things. Because then it
will also be /that/everybody is going into the same direction, and it will be fast because everybody is
migrating towards the economic equilibrium and efficiency.” (Former CSO of C-TRADER) Thus,
economic incentives like lower credit rates from financial banks have a powerful impact on the green
transformation.

Interorganizational factors concern stakeholders in the industry ecosystem. Interorganizational fac-
tors encompass organizations’ social license to operate and co-investment in green (digital) solutions

Organizations’ social license to operate is the ability of an organization to carry out its business be-
cause of the confidence society has that it will behave legitimately, with accountability, and in a so-
cially and environmentally responsible way. The social license is challenged with the heightened focus
on the environment. As each stakeholder is only as good as their worst supplier in their supply chain, a
mutual commitment is indispensable: “Businesses want to collaborate and share, they need to.
They're not going to fix this individually because it's a sector wide problem and a jurisdictional wide
issue. It's a problem that you don't fix individually just for your supply chain, because the supply chain
is tainted by the worst players in that supply chain.” (Former CSO Confectionary Manufacturer) Thus,
the industry stakeholders collaborate to implement industry standards and commitments to operate in a
more environmentally friendly way. A digital platform for social license was established by food and
beverage manufactures and commodity giants as part of the sustainable agriculture initiative. This
platform standardizes sustainability reporting throughout the whole supply chain: “So they created
/[digital platform/to try and provide a common reference. You have seen Lord of the Rings - this is the
one ring to bind them all. This makes sure what compares with what, and it's done on the wording of
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the standard.” (former General Manager of sustainable agriculture initiative platform) Many stake-
holders have adopted the system and are requiring that suppliers are evaluated based on the referenced
standards: “The major system that we nowadays operate is to make use of the [digital platform/.../a
system where farmers can verify their own production according to the system. And then you have an
idea about a certain level of sustainability. So that's why we ask nowadays our suppliers to stick to
this level and focus here. It's not really setting limits with respect to the use of a certain sustainability
results yet, but in the future that can be the case.” (Head of Quality and Procurement of a malting
company) Due to this platform, the evaluations have become more transparent in aiding companies
and in particular farmers to acquire a better overview and make better decisions. This ultimately en-
hances the suppliers’ sustainability practices and results in fairer prices in the market. Nevertheless,
for a green transformation success, an understanding of the reasoning of the transition and receiving
monetary compensation (of stakeholder in the upstream supply chain like farmers) is central “for a
collaborative approach, you cannot simply force everything down the throat of your suppliers and
your producers. Producers need to understand the why. And they need also to be compensated.”
(Former CSO of C-TRADER) Setting these industry standards and facilitating stakeholder dialogue
creates pressure on the industry to change by creating a social license to operate in a more environ-
mentally friendly way.

Co-investments in green digital solutions are challenging for the agri-food industry, particularly for
one stakeholder alone, such as farmers, as they run on low margins. To acquire sustainable invest-
ments, organizations® creativity and risk-taking is applied for collaborative investments: one inter-
viewees company created a sustainable innovation hub were they eco-innovated their processes as
well as their raw and waste materials while also scouting and closely working with start-ups “When
this /sustainable innovation/was first brought to our attention, | was one of the first people to visit the
location. It was very, very small. It was a pilot scale. It was dealing with a couple of liters of water.
But in the concept, we were prepared to work with that company to invest time to develop a proof of
concept.” (Head of sustainable sourcing of a malt company) Even though sustainable innovation was
at that stage just a concept, they decided to invest and collaborate to find a solution on an industry
scale: “So fsustainable innovation/is something that we believe was co-created. In fact, we have the
patent for the application of this particular technology in malting. That patent is co-written by some
people in our organization. We're very proud of that. We have the intellectual property on how it's
been adapted. We believe improved and optimized for the industry that we belong.” (Head of sustain-
able sourcing of a malt company) By investing in a concept for a small-scale operation, the company
co-created a technology that will optimize the water usage of the industry on a large scale. As water is
the key aspect in the production of the brewery supply chain, this investment in digital innovation has
a significant and wide-ranging impact on sustainability.

Another company invested in new technology like artificial intelligence (Al) which could be “the fu-
ture of food” (Plant-based protein Advisor). In this case, one of largest food and beverage companies
in the world invested in an Al software company that can replace high emissions products like animal-
based products with plant-based products: “We just announced we're doing a joint venture with /food
conglomerate/. /Food conglomerate/ has a whole portfolio of animal-based products, and we have
this engine that can help create a plant-based portfolio and get it out into the market.” (Head of Ma-
chine Learning, Al Software company) The algorithm predicts the best compositions of plant-based
ingredients to match recipes from animal-based products. Al analyzes the structure of animal-based
products on a molecular level and can identify and replicate that structure by only using plant-based
ingredients. The algorithm was fed by vast dataset from public data like the US Department of Agri-
culture, National Agricultural Library, and vast amount of private data on food formulation. The Al
technology is far more efficient than the previous long trial and error product formulation processes
and has far reaching impacts on environmental sustainability in the agri-food industry when applied
for big industry players: “Our mission is to change the way that people eat food, the kinds of foods that
they eat, that is produced in a more sustainable manner. So, if you have a huge company like /ffood
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conglomerate / with global distribution — we [are] kind of getting behind that mission. It's a really
positive signal and saying, ‘Hey, there is something systemic here that needed addressing, and big
companies are aligning with that mission.” (Head of Machine Learning, Al Software company) To-
gether, they are hoping to systemically change the industry step by step to a more sustainable future.

Intraorganizational factors concern an individual organization that is part of the supply chain. In the
following, an example of a malting company is used to illustrate how they are thriving towards green
transformation. A transformative mindset, organizational capabilities and nurturing a network appear
to be important drivers that go hand in hand with DT and green transformation.

A key element of organization’s green transformation is a transformative mindset, as there needs to
be a strong motivation to change. The head of sustainable sourcing of a malting company passionately
explained the company’s mindset as the following: “We are very passionate about what we do. We
want to do the right thing and | don't say that lightly because in fcompany name/, we do make deci-
sions which are based on doing the right thing which is not always the easy thing to do. But that's
again fully supported by our CEQ.” Transformative mindset towards sustainability is enacted on a
corporate management level as part of the strategy.

Another factor for a successful transformation is the organization’s ability to leverage digital technol-
ogies through mature organizational capabilities: “Now we have enough confidence to do it on an
industrial scale. So, the journey, to be fair, it wasn't something you could just go down to your local
shopping center and pick something off the shelf. This took time. It took resource and | think we're
very lucky that in the leadership of our company, we have a CEO who is extremely supportive.” (Head
of sustainable sourcing of a malting company). A lack of mature capabilities impacts the success of
the transformative outcome.

Finally, they stated that the company “greatly encourages networking outside of the industry as well,
Jjust to see what other people are doing.” Nurturing a network of stakeholders who can jointly focus
their attention on specific environmental challenges is essential to creating impact. The interconnected
nature of the supply chain renders isolated efforts ineffective in tackling the issues raised by green
transformation.

5 Discussion

The identified factors influencing the green DT are multifaceted and often interconnected. This section
showed evidence on why these factors matter for DT and drive industries towards green transfor-
mation. The heightened sustainability focus imposes different organizational challenges on companies
as these might fall outside their core competencies. With the help of digital technology, these chal-
lenges can be reconciled through e.g., smart data use like machine learning. Most companies have ex-
perience with DT and can now use these capabilities (intraorganizational factors) to foster the green
transformation, thus piggybacking on their DT efforts. For example, the food industry tries to find
meat and dairy alternatives to lower the overall GHG footprint and respond to consumer awareness
(market factors). They encounter the challenge of properly mimicking animal-based products, where
digital technology like Al algorithms are able to reconcile that challenge by matching animal-based
protein with plant-based protein which requires collaboration such as co-investments (interorganiza-
tional factors).

The same factors that supported the industry’s DT are now key building blocks for what we call the
“green DT”. This study showed that DT can be leveraged for green transformation. We conceptualized
green DT and showed how the green transformation piggybacks on the digital transformation in prac-
tice. ‘Piggybacking’ generally refers to the practice of leveraging an existing infrastructure, process, or
initiative to achieve additional goals or benefits (MITSloan Management Review, 2023). It involves
capitalizing on something already in place, often to gain efficiency, support, or additional value. Pig-
gybacking in the context of the discussed research refers to leveraging existing digital transformation
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efforts to facilitate or catalyze green transformation within the agri-food industry. The key idea behind
piggybacking is to make use of pre-existing resources or momentum to achieve objectives more effec-
tively or efficiently than starting from scratch. It often involves a strategic approach to leverage what's
already in place for mutual benefit. It involves utilizing the momentum, technologies, and strategies
developed for digital transformation to address and propel environmental sustainability goals. Essen-
tially, piggybacking suggests that the progress made in digital transformation can be repurposed or
extended to drive sustainability initiatives, creating a symbiotic relationship between digital and green
transformation.

Table 2, presents an overview of how the factors of green digital transformation are piggybacking on
the digital transformation.

GDT high-level
factors

DT high-level

Specific DT Factors Specific GDT Factors
factors

Diffusion of Digital Technology
Material factors Digital Properties DT Factors
Data Availability

Legal and Infrastructural

Conditions Regulation
Market Incentives Market Factors
Environmental Consumer Demand Consumer Awareness

Factors

Technology-driven Industry

Dynamics Co-Investments in Technology | Interorganizational

Factors
Social License
D 1 ) Transformative Mindset
awareness
Organizational Organizational Strategy and Organizational Capabilities Intraorganizational
Factors L Factors
egacy
Network
Table 2. DT and GDT comparison

As green DT (GDT) builds upon DT, the material factors of green digital transformation are essential-
ly the same: diffusion of technology, technology characteristics (such as digital properties (Yoo,
2010), data availability (e.g. Weichert, 2017). In this case study, Al and digital platforms played a cru-
cial role in facilitating technology diffusion for GDT.

The environmental factors of DT can be divided in market and interorganizational factors. These fac-
tors such as legal and infrastructural conditions (Cortet et al., 2016) and consumer demand (Oestrei-
cher-Singer and Zalmanson, 2013) can be found within the market factors of the GDT. Additionally,
the GDT is driven by market incentives, where governments or financial institutions provide additional
capital for sustainability-focused technological enhancements.

Technology-driven industry dynamics like the constant diffusion of new technology (Andal-Ancion et
al., 2013) are classified in the interorganizational factors of GDT. Yet, social license arose from envi-
ronmental challenges that the industry faces on a sector level. Social license such as industry standards
create pressure on other stakeholders and foster dialogue.

DTs organizational factors such as the awareness of top management like a positive attitude towards
change and technology (Dery et al., 2017); organizational strategy and legacy like organization’s ex-
isting processes (Benner, 2007) and resources (Krotov and Junglas, 2008) are classified in the intraor-
ganizational GDT factors. Although the factor network could be part of the DT factor existing re-
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sources (Krotov and Junglas 2008), GDT is important to nurture a network where organizations col-
lectively focus their attention on addressing specific environmental challenges.

The presented table summarizes the findings and illustrate how piggybacking unfolds across different
levels and factors. In the study, piggybacking is exemplified by the integration of digital technologies
to foster sustainability in the agri-food industry. For instance, the implementation of Al algorithms to
substitute plant-based proteins for animal-based proteins showcases how advancements in digital
technology can address environmental concerns by promoting more sustainable practices. This ap-
proach acknowledges the interconnectedness of digital and green transformations, emphasizing that
advancements in one domain can be strategically applied to accelerate progress in the other.

Moreover, transformation diverges across levels, in a context where organizations and society are
simultaneously affected by change. Thus, a multi-level perspective can be beneficial to unpack and
relate these simultaneous changes (Burton-Jones and Gallivan, 2007). The present research offers a
contemporary perspective on interorganizational green IS as it pursues a multi-level perspective. The
purpose of interorganizational green IS is to share information about environmental sustainability
(Leidner et al., 2022). While previous studies on information sharing for sustainable purposes were
without notable benefits of participating organizations (Leidner et al., 2022), this study could identify
multiple areas of gains for participating organizations. Notably, organizations participating in green
interorganizational IS can experience efficiency gains, such as implementing a standard reporting sys-
tem for sustainability, resulting in time and cost savings when evaluating suppliers. Additionally, the
integration of digital technology, like investing in Al, to substitute animal-based proteins with plant-
based protein, creates new business opportunities towards environmentally friendlier solutions. The
identification of coopetition possibilities, such as competitors collaborating on monetizing carbon cer-
tificates from regenerative farming practices, exemplifies how organizations can achieve significant
cost-efficiency benefits while contributing to broader societal gains through green transformations.

6 Conclusion

This study provided a comprehensive exploration of how DT and green transformations within the
agri-food industry are related. It uncovered driving factors that show how green transformation can
piggyback on DT and lead to green digital transformation. The distressing effects of climate change
highlight the urgency for the agri-food industry as a major contributor to greenhouse gas emissions to
re-evaluate and transform its business practices. As the agri-food industry lags in technology adoption
(Harvard Business Review, 2016), DT emerges as a potent catalyst for green transformation (Melville,
2010; vom Brocke et al., 2013). By adopting a multi-level approach, this study identified factors influ-
encing green DT, showcasing the interconnectedness and multifaceted nature of these driving factors.

Notably, this study focused mainly on the agri-food industry, offering a targeted glimpse into the po-
tential of digital technologies to drive environmental sustainability. Importantly, piggybacking on ex-
isting DT efforts proves integral to navigating uncertainties and leveraging established momentum,
technologies, and strategies for mutual benefit. This strategic approach allows the green DT to capital-
ize on pre-existing resources, enhancing efficiency and effectiveness in achieving sustainability goals.

While this study unveils the present landscape, the long-term impact of green DT remains uncertain.
Piggybacking on existing DT initiatives provides a pragmatic and strategic framework for extending
the reach and impact of sustainability efforts. Further research is essential to comprehend how these
digital technologies will impact sustainability within value chains over time. To uncover the long-term
implications of the green DT, further longitudinal studies should be conducted.

This study should be viewed as a shapshot of how digital technologies and DT efforts can impact the
green transformation. This study focused specifically on some cases of the agri-food industry. Thus,
further studies could deep dive into different aspects of the agri-food industry. As every industry is
unique and has different value chain set-ups and power dynamics, future studies could explore the fac-
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tors in other industries such as the well-advanced energy sector. This can enrich the understanding of
the broader implications of the green DT. This research unravels the complexities of the evolving
landscape of green DT, yet much work remains to comprehensively grasp.
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