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ABSTRACT

The increasing adoption of digital workplace technologies has signifi-
cantly reshaped organizational operations, particularly in the post-pan-
demic era. Digital transformation has become a key enabler of business
sustainability by improving efficiency, reducing operational costs, and
fostering remote and hybrid work models. However, the relationship be-
tween digital workplace strategies and organizational sustainability re-
mains underexplored, particularly in the context of long-term
adaptation and resilience. This study examines how digital workplace
transformation contributes to sustainability by analyzing its impact on
employee productivity, collaboration, and environmental resource opti-
mization. The research employs a mixed-method approach, combining a
systematic literature review with case studies of organizations that have
successfully implemented digital workplace strategies. Secondary data
from industry reports, academic publications, and surveys provide in-
sights into the benefits and challenges associated with digital workplace
adoption. The findings reveal that digital workplace tools enhance em-
ployee engagement and productivity while also contributing to environ-
mental sustainability by reducing office-related energy consumption and
commuting emissions. The study underscores the need for organizations
to integrate digital workplace transformation into their long-term sus-
tainability strategies. It highlights the role of artificial intelligence, cloud
computing, and knowledge management systems in enhancing digital
collaboration and innovation. The results offer practical implications for
business leaders and policymakers aiming to develop resilient and sus-
tainable organizations in the digital era.
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1. Introduction

The COVID-19 pandemic dramatically accelerated
the adoption of digital technologies in the work-
place, prompting organizations worldwide to re-
think traditional work models. Digital transformation
— the integration of digital technology into all areas
of business — emerged as a crucial driver of organiza-
tional resilience and agility in these unprecedented
times (Nosike et al., 2024). Within this broader
trend, the concept of the digital workplace gained
prominence as companies rapidly deployed remote
work tools, cloud platforms, and virtual collabora-
tion systems to ensure business continuity. A digital
workplace can be defined as “a digital technology-
supported working system consisting of not only the
physical space, employees and tasks, but also a set of
strategically accepted procedures and rules in order
to maximize productivity and improve collabora-
tion, communication and knowledge management”
(Mi¢i¢ & Mastilo, 2022, p. 65). This definition high-
lights that digital workplace transformation is not
merely about implementing new software—it is a
multi-step organizational change involving people,
processes, and culture in addition to technology
(Midi¢ & Mastilo, 2022).

As the immediate crisis of the pandemic subsides,
organizations are increasingly focused on sustainabil-
ity in a holistic sense: not only environmental sus-
tainability, but also sustained performance,
employee well-being, and long-term resilience. Busi-
ness sustainability traditionally encompasses the
triple bottom line of economic, environmental, and
social performance (Goodland, 2002). Digital work-
place transformation has potential impacts on all
three dimensions. For instance, enabling remote and
hybrid work can reduce commuting and office en-
ergy usage, contributing to environmental goals
(Barkham, 2023). Digital tools can also improve op-
erational efficiency and reduce costs (Morgan,
2021), strengthening economic sustainability. Fur-
thermore, flexible work arrangements and better col-
laboration platforms can enhance employee
satisfaction and inclusivity, supporting social sus-
tainability (Great Place to Work, 2021). Despite
these apparent benefits, the relationship between
digital workplace strategies and organizational sus-
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tainability outcomes remains underexplored in aca-
demic research. Many organizations implemented
ad-hoc digital solutions during the pandemic; how-
ever, integrating these changes into a long-term sus-
tainability strategy poses new challenges (Nosike et
al., 2024). Questions arise such as: How does the
digital workplace affect employee productivity and
innovation over time? Can remote work truly re-
duce an organization’s carbon footprint at scale?
What role do emerging technologies like artificial in-
telligence (AI) play in enabling sustainable prac-
tices? And how must organizational culture evolve
to support a digital, sustainable way of working?

This paper aims to address these questions by ana-
lyzing the role of digital workplace transformation in
enhancing organizational sustainability in the post-
pandemic context. We combine a systematic litera-
ture review with case study evidence to examine
how digital workplace initiatives have impacted pro-
ductivity, collaboration, and resource usage in vari-
ous organizations. In particular, we focus on
examples from Europe and the South-East Europe
(SEE) region, as many companies there have re-
cently accelerated their digitalization as part of pan-
demic recovery and competitiveness efforts
(OECD, 2025). By synthesizing findings from aca-
demic studies, industry surveys, and organizational
reports, we develop an understanding of both the
benefits and challenges of digital workplace transfor-
mation for long-term sustainability. Ultimately, the
goal is to offer practical insights for business leaders
on how to leverage digital workplace strategies to
build more resilient, efficient, and environmentally
responsible organizations.

The structure of the paper is as follows. First, we re-
view relevant literature on digital transformation and
the digital workplace concept, highlighting how the
COVID-19 pandemic has been a tipping point for
technology adoption. Next, we discuss organiza-
tional sustainability and how digital workplace prac-
tices intersect with sustainability objectives. We then
outline our research methodology, which includes a
review of recent studies and illustrative case analy-
ses. In the findings section, we present evidence of
the impacts of digital workplaces on employee pro-
ductivity, collaboration, and environmental per-



formance. We also identify key factors such as artifi-
cial intelligence, cloud computing, and knowledge
management that enable these outcomes. In the dis-
cussion, we interpret what these findings mean for
integrating digital strategies with sustainability goals,
noting challenges like maintaining employee well-
being and bridging digital divides. Finally, we con-
clude with recommendations for organizations and
policymakers, as well as suggestions for future re-
search in this domain. Through this comprehensive
analysis, the study contributes to a deeper under-
standing of how post-pandemic digital workplace
transformation can drive sustainable business suc-
cess.

1. Literature Review

1.1. Digital Transformation and the Post-Pandemic
Digital Workplace

Digital transformation has been a prominent theme
in business literature over the past decade, even
prior to the pandemic. It refers to the “profound and
accelerating transformation of business activities,
processes, competencies and models” to fully lever-
age digital technologies (Bharadwaj et al., 2013).
Research on digital transformation emphasizes that
it is not just about technology deployment, but in-
volves rethinking business strategy and operations
(Kraus et al., 2021). In fact, a notable perspective
holds that “digital transformation is not about tech-
nology” alone, but about organizational change — in-
cluding leadership, culture, and processes — enabled
by technology (Tabrizi et al., 2019). Many firms
have struggled with digital initiatives because they
treated them purely as IT projects rather than as ho-
listic transformations (ZoBell, 2018).

Within the broader scope of digital transformation,
the digital workplace concept has emerged to focus
on the employee work environment and day-to-day
collaboration. The digital workplace encompasses
the tools, platforms, and work arrangements that
allow employees to work in a digitally-mediated en-
vironment (Mici¢ et al,, 2022). Prior to 2020, com-
panies were gradually introducing elements of
digital workplaces — such as enterprise collaboration
software, cloud storage, and occasional telework op-
tions — but adoption was uneven and many tradi-

tional paradigms persisted (Mergel et al., 2019).
There was also ambiguity in definition; as Mi¢i¢ et
al. (2022) note, the term “digital workplace” lacked a
unified definition and was sometimes narrowly in-
terpreted as just a set of IT tools. Their systematic lit-
erature review called for a more integrated
perspective, including technology, people, and orga-
nizational processes in defining the digital workplace
(Mici¢ et al., 2022).

The COVID-19 pandemic in 2020 served as an un-
precedented catalyst for digital workplace transfor-
mation. Practically overnight, organizations
worldwide had to enable full-time remote work for a
large portion of their employees due to lockdowns
and social distancing. This crisis-induced shift
achieved in weeks what previously might have taken
years of gradual change (Laberge et al, 2020). A
global survey by McKinsey in mid-2020 found that
companies accelerated the digitization of internal
operations by 3—4 years on average, and the share of
digital or digitally-enabled products in their portfo-
lios accelerated by 7 years (Laberge et al., 2020).
Moreover, the move to remote work happened at as-
tonishing speed: respondents said that implement-
ing remote working solutions took an average of 11
days during the pandemic, whereas they would have
expected it to take over a year under normal circum-
stances (Laberge et al,, 2020). This aligns with ob-
servations that the pandemic pushed companies
“over the technology tipping point” as they rapidly
deployed cloud-based collaboration platforms,
video conferencing, VPN networks, and other infra-
structure to keep their businesses running (Laberge
etal, 2020).

By the end of 2020, the hybrid work model — a blend
of remote and in-office work — was emerging as a
likely future for many organizations (Alexander et
al,, 2020). McKinsey’s research on the post-pan-
demic workforce advised companies to “reimagine
the workforce” by questioning traditional assump-
tions about jobs that need to be on-site, and instead
design flexible models that optimize both productiv-
ity and employee well-being (Alexander et al.,
2020). Many high-profile companies announced ex-
tended or permanent remote work policies, and sur-
veys indicated that both employers and employees
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saw benefits in continued flexibility. For example, a
2021 survey by Owl Labs found that 70% of em-
ployees who worked from home during the pan-
demic reported virtual meetings to be less stressful,
and 64% preferred hybrid meetings over fully in-per-
son meetings (Apollo Technical, 2025). Likewise,
an IBM Institute study in 2021 revealed that a major-
ity of employers planned to allow hybrid work, cit-
ing sustained or improved employee performance
(Morgan, 2021). These trends signified that the digi-
tal workplace was not a temporary emergency meas-
ure but a lasting transformation of how work is
done.

It is important to note that digital workplace trans-
formation is not limited to tech giants or developed
economies; it has also been gaining traction in devel-
oping and emerging markets, including the SEE re-
gion. In Southeastern Europe, the pandemic spurred
even traditionally conservative industries and public
sector organizations to experiment with teleworking
and digital service delivery (OECD, 2025). While
these economies face challenges such as lower digi-
tal infrastructure and skills gaps, they recognize digi-
tal transformation as key to boosting
competitiveness and aligning with EU initiatives like
the Digital Agenda (Bertoncelj, 2022). For instance,
small and medium enterprises (SMEs) in the West-
ern Balkans accelerated adoption of e-commerce,
cloud solutions, and online client services during
2020-2021 to survive lockdowns (World Bank,
2021). Early evidence suggests that firms which em-
braced these digital shifts are recovering faster and
are more optimistic about growth, compared to
those that were slower to digitalize (Rupeika-Apoga
et al,, 2022). However, many organizations in the re-
gion still lack formal digital strategies and resources
to fully institutionalize the changes. Thus, the post-
pandemic period presents an imperative to consoli-
date gains from the forced digital experiment into
sustainable long-term workplace strategies across
various geographies.
1.2. Organizational Sustainability and
Digital Workplace Strategies

Organizational sustainability refers to an organiza-
tion’s ability to operate in a manner that secures its
longevity and success while respecting environmen-
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tal limits and contributing positively to society. This
concept is often broken down into three pillars: en-
vironmental sustainability (reducing negative im-
pact on the planet), economic sustainability
(achieving financial health and efficiency), and so-
cial sustainability (ensuring fair and beneficial prac-
tices toward employees and communities)
(Goodland, 2002). The integration of sustainability
into corporate strategy has become mainstream in
recent years, exemplified by global movements to-
ward carbon neutrality, circular economy practices,
and corporate social responsibility reporting. The
digital era offers new tools and approaches to ad-
vance these sustainability goals, but also poses new
challenges and expectations.

Digital workplace transformation intersects with or-
ganizational sustainability in multiple ways. First,
consider environmental sustainability. By enabling re-
mote and hybrid work arrangements, digital work-
places can significantly decrease the need for daily
commuting and reduce the usage of physical office
space. Fewer commuters translate to lower green-
house gas emissions from transportation, especially
in urban areas where traffic is a major pollution
source. A study by Cornell University and Microsoft
researchers (published in PNAS in 2023) found
that, in the United States, employees working from
home full-time could have a 54% lower carbon foot-
print related to work compared to those in-office,
primarily due to reduced travel and reduced office
energy consumption (Barkham, 2023; You et al.,
2023). Even hybrid workers (working 2-3 days
from home per week) were estimated to cut emis-
sions by 11-29% relative to full-time office workers
(Barkham, 2023). These are substantial reductions
that point to telework as a potential tool in climate
action. The environmental benefits are not auto-
matic, however. Research shows that some of the
gains from less commuting can be offset by in-
creased home energy use and non-work travel (e.g,,
running errands by car during the day)
(Chakraborty et al, 2023). Additionally, if employ-
ees move further away from city centers (a trend ob-
served during the pandemic’s remote-work phase),
occasional commutes may become longer. There-
fore, realizing the full environmental benefit requires
complementary measures, such as energy-efficient



home offices and continued incentives for low-car-
bon transportation on the days employees do com-
mute (Chakraborty et al., 2023). Nonetheless, the
overall evidence indicates that well-implemented re-
mote work policies can be aligned with an organiza-
tion’s environmental sustainability objectives by
shrinking its carbon footprint and resource usage.
Companies like Salesforce and Spotify, which have
adopted “work-from-anywhere” or hybrid models,
have reported plans to downsize office real estate,
thereby also cutting electricity and heating needs for
large buildings (Gill, 2021). This points to a synergy
between digital workplace adoption and environ-
mental efficiency — a trend also encouraged by pol-
icy initiatives (e.g., the European Green Deal
envisions digitalization as a facilitator of decar-
bonization; Bertoncelj, 2022).

Second, economic sustainability (financial and opera-
tional sustainability) of organizations can be bol-
stered by digital workplace transformation. Digital
tools often drive efficiency gains: automation of rou-
tine tasks, faster information sharing, and data-dri-
ven decision-making can all improve productivity.
During the pandemic, many organizations noticed
that, contrary to some expectations, productivity did
not collapse under remote work — in fact, numerous
surveys showed equal or higher productivity in a
well-supported remote environment (Barrero et al,
2021; Pabilonia & Redmond, 2024). For example,
an extensive study of over 800,000 employees by
Great Place to Work (2021) found that productivity
was stable or increased in the first six months of pan-
demic-enforced remote work compared to the previ-
ous year. Another analysis by Prodoscore (a
workforce analytics company) reported a 47% pro-
ductivity boost in 2020 when comparing its clients’
activity metrics during work-from-home versus pre-
pandemic office work (Prodoscore, 2020). These
improvements have been attributed to factors such
as fewer in-office distractions, reduced commute-in-
duced stress, and flexible scheduling allowing em-
ployees to work at their most effective times (Great
Place to Work, 2021). From an economic stand-
point, maintaining or improving productivity while
reducing overhead costs (like office utilities, travel
reimbursements, real estate leasing) directly con-
tributes to a firm’s financial sustainability. Global en-

terprises like IBM, for instance, saved tens of mil-
lions of dollars by reducing office space as more em-
ployees worked remotely or in shared spaces
(Morgan, 2021). SMEs also benefit: a survey of
SMEs in emerging markets showed that those
adopting digital tools saw higher sales growth and
could better withstand the pandemic’s economic
shock (Akpan et al,, 2022). However, economic sus-
tainability through digital work is not guaranteed; it
depends on effective implementation and support.
Not all industries experienced productivity gains —
some manufacturing or frontline service sectors
could not operate remotely at all, and even in office-
based sectors, certain companies initially struggled
with coordination and communication issues.
Moreover, there are upfront costs to invest in tech-
nology, cybersecurity, and digital skills training.
Nonetheless, in aggregate, digital workplace trans-
formation tends to create opportunities for leaner
and more agile operations, thus reinforcing long-
term economic viability (Ghobakhloo, 2020).

Third, the social sustainability dimension is closely
tied to employees’ welfare, development, and the
broader social impacts of business operations. The
digital workplace can improve work-life balance by
offering flexibility, which in turn can enhance em-
ployee well-being and job satisfaction (Wang et al,
2021). Many employees value the time saved from
commuting and the ability to structure their day
around personal and family needs (Smith et al.,
2021). Studies indicate that job satisfaction rose for
a significant segment of workers who shifted to hy-
brid or remote work, and employee turnover inten-
tion decreased, likely because flexible arrangements
are seen as a perk (Pabilonia & Redmond, 2024). By
increasing employee satisfaction and engagement,
organizations build a more sustainable human capi-
tal base. Furthermore, digital workplaces can pro-
mote inclusivity: they enable participation of
employees who may have constraints that make tra-
ditional 9-to-S office work difficult (such as those
with disabilities, caregivers, or those living far from
city centers). A well-known example is how remote
work technology allowed firms to tap into talent
pools across geographies and hire more diversely, in-
cluding for example more women returning from
parental leave or skilled workers living in smaller
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cities (Johnson, 2022). From the perspective of
community and society, widespread remote work
can also distribute economic activity more evenly
(less brain drain to big cities) and improve urban
conditions (less congestion and pollution). How-
ever, there are also social challenges: blurred bound-
aries between work and home life can lead to
burnout if not managed (Microsoft, 2022). Employ-
ees can feel isolated or disconnected from company
culture in a fully virtual setting, which has implica-
tions for mental health and teamwork (Taylor et al.,
2023). Thus, organizations pursuing a sustainable
digital workplace must invest in practices that main-
tain social cohesion, such as regular team check-ins,
supportive leadership, and opportunities for in-per-
son interaction when possible (Alexander et al.,
2020). Social sustainability also encompasses digital
equality — ensuring all employees have access to the
necessary tools and training. During the pandemic,
the “digital divide” became apparent even within
companies: not every employee had a suitable home
office setup or high-speed internet, which compa-
nies had to address through equipment provision or
stipends (OECD, 2021). Ensuring equitable access
and digital literacy is vital so that the shift to a digital
workplace does not inadvertently marginalize cer-
tain groups, thereby undermining the social pillar of
sustainability.

In summary, there is a strong conceptual linkage be-
tween digital workplace transformation and the
multi-faceted goals of organizational sustainability.
Digitally-enabled remote/hybrid work models show
promise in reducing environmental impact and op-
erational costs while improving or maintaining work
outputs and worker satisfaction. This has led some
scholars to characterize digital transformation and
sustainability as two interdependent megatrends —
sometimes called the “twin transition” — of the cur-
rent era (Piccarozzi et al., 2022). A systematic review
by Piccarozzi et al. (2022) of Industry 4.0 and sus-
tainability literature finds that digital technologies
(10T, cloud, Al etc.) are often viewed as tools to
achieve sustainability objectives in manufacturing
and supply chains (e.g. optimizing resource use, en-
abling circular economy models). Our focus, how-
ever, is on internal organizational practices
(workplace and workforce) rather than production
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processes. Still, the underlying premise is similar: by
intelligently applying technology and rethinking tra-
ditional ways of working, organizations can become
more resilient and adaptable, which are core aspects
of sustainability (Brown & Williams, 2020). The
pandemic served as a test of this resilience, and
those organizations with mature digital capabilities
fared better in maintaining operations and adjusting
to change (Martinez-Peldez et al., 2023). This real-
ization is now pushing many companies to integrate
digital workplace transformation as a central compo-
nent of their long-term sustainability strategy
(Nosike et al., 2024).

1.3. Digital Workplace Technologies Enabling
Sustainability

Several key technologies and systems form the back-
bone of the digital workplace. Understanding their
roles is important to appreciate how they contribute
to (or sometimes complicate) sustainability out-
comes. Among the most prominent are cloud com-
puting, collaboration platforms, artificial intelligence
(AI), and knowledge management systems.

Cloud computing provides on-demand computing
resources and services over the internet, which has
been fundamental for scaling up remote work. Pre-
pandemic, many organizations had already begun
migrating data storage, enterprise applications, and
even desktop environments to cloud platforms. The
pandemic greatly reinforced this trend, as cloud
services allowed employees to securely access work
files and software from any location. Cloud-based
solutions (such as Microsoft 365, Google Work-
space, or cloud-based ERP systems) eliminate the
need for employees to be physically present in the
office to use company systems, thus enabling seam-
less remote/hybrid arrangements. From a sustain-
ability perspective, cloud computing can be a
double-edged sword. On one hand, it reduces the
need for physical IT infrastructure and energy usage at
individual company sites — instead of many servers
running at each office (often underutilized), com-
puting is consolidated in highly efficient data cen-
ters. Large cloud data centers are usually optimized
for energy efficiency and increasingly powered by
renewable energy, as providers like Amazon,



Google, and Microsoft have committed to carbon-
neutral operations (Harmon, 2020). Thus, moving
to cloud can lower an organization’s direct energy
consumption and carbon footprint. On the other
hand, the growing demand for cloud services glob-
ally has significant energy implications at the macro
level (data centers are energy-intensive facilities).
Overall, studies indicate that cloud computing has
net positive sustainability effects when replacing dis-
parate, inefficient in-house systems, but organiza-
tions should select cloud providers with strong
sustainability credentials to maximize this benefit
(Hanelt et al,, 2015; Bertoncelj, 2022). Moreover,
cloud services provide flexibility and scalability,
which contributes to business resilience — compa-
nies can ramp usage up or down as needed without
wasteful over-provisioning of hardware. This flexibil-
ity, combined with cost savings from pay-as-you-go
models, strengthens the economic sustainability of
IT operations (Albukhitan, 2020). In the context of
Southeastern Europe, cloud adoption by businesses
and governments is a priority under digital transfor-
mation initiatives, as it can leapfrog some constraints
of legacy infrastructure and improve service delivery

(OECD, 2025).

Collaboration and communication platforms are the
most visible aspect of the digital workplace for many
employees. These include video conferencing tools
(Zoom, Microsoft Teams, Google Meet), team mes-
saging apps (Slack, Teams), project management and
workflow software (Trello, Asana, Jira), and social in-
tranet or enterprise social networks. During the pan-
demic, usage of these tools exploded. Zoom, for
example, reported a rise from 10 million daily meet-
ing participants in December 2019 to over 300 mil-
lion by April 2020 (Zoom Video Communications,
2020). Microsoft Teams saw active users grow more
than fourfold in the same period. These platforms es-
sentially virtualized the office, allowing meetings and
teamwork to continue when everyone was physically
apart. The implication for sustainability is multi-fold.
By substituting physical meetings and travel with
video meetings, organizations saved time and travel
emissions. A report by European Transport & Envi-
ronment (2021) estimated that increased video con-
ferencing could cut business travel emissions by
20-30% in a post-COVID scenario. Collaboration

tools also enable asynchronous work (e.g., shared doc-
uments, discussion threads) which can improve pro-
ductivity and reduce the need for all work to happen
in fixed time windows. However, the sudden prolifer-
ation of meetings and digital communications has
had downsides like “Zoom fatigue” and information
overload. Microsoft’s Work Trend Index (2022)
highlighted that the average Teams user saw a 252%
increase in weekly meeting time in 2021 compared to
2020, and after-hours chats also increased, indicating
an “always-on” culture risk. This can negatively im-
pact employee well-being (social sustainability) if not
addressed by new norms and protections (e.g., re-
specting digital off-hours, shortening meetings, etc.).
Nonetheless, when used thoughtfully, collaboration
platforms are critical for maintaining team cohesion
and knowledge sharing in a distributed workforce.
Features like recording meetings, transcriptions, and
integrated knowledge bases mean that information
can be captured and made accessible, improving or-
ganizational learning (Microsoft, 2022). Many com-
panies enhanced their knowledge management
practices during this period, recognizing that with
employees dispersed, it was crucial to have central-
ized repositories for documents, best practices, and
lessons learned. For example, implementing an inter-
nal wiki or using SharePoint/Confluence spaces for
projects ensures that knowledge is not siloed with in-
dividuals. This drives both productivity (less time
wasted searching for information) and resilience
(knowledge is retained even if staff leave or are ab-
sent) (Santoro et al,, 2021). Effective knowledge
management systems contribute to sustainability by
fostering continuous innovation and preventing loss
of intellectual capital, which is vital for long-term suc-
cess (Santoro etal,, 2021).

Artificial Intelligence (Al) and automation technolo-
gies are increasingly being integrated into digital
workplaces, augmenting human workers and han-
dling certain tasks. Al chatbots and virtual assistants,
for instance, now handle routine customer inquiries
or internal IT support queries, available 24/7 and
scaling without additional human cost. This can free
up human employees for higher-value, creative tasks,
thereby boosting overall productivity (Marr, 2020).
Al-driven analytics can also help organizations
process large data (big data) to gain insights for deci-
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sion-making. During the pandemic, Al tools were
used to monitor remote employee engagement
(controversially, in some cases) or to optimize logis-
tics when supply chains were disrupted (Marr,
2020). In terms of sustainability, Al has promising
applications such as optimizing energy usage in
smart buildings (relevant when managing hybrid of-
fices), predictive maintenance to extend equipment
life, and analyzing workflows to suggest efficiency
improvements (Ghobakhloo, 2020). For example,
Al can analyze usage patterns of office spaces in a hy-
brid model and help facility managers consolidate
space or adjust heating/cooling schedules, saving
energy. Al can also enhance collaboration quality:
some advanced meeting tools offer real-time transla-
tion or intelligent summaries of discussions, making
global and cross-language collaboration easier
(Smith et al,, 2021). However, the implementation
of Al needs careful management. There are ethical
and social considerations like ensuring algorithms
are unbiased and do not infringe on employee pri-
vacy (Nosike et al, 2024). Additionally, workforce
upskilling is necessary so employees can effectively
work alongside Al systems (Martinez-Peldez et al,,
2023). In SMEs especially, lack of Al expertise is a
barrier — so while Al holds great potential, its contri-
bution to sustainable outcomes depends on an orga-
nization’s preparedness to harness it. Notably,
Martinez-Peldez et al. (2023) found in their review
that big data analytics was identified as a high-impact
technology for MSMEs pursuing sustainability: it
enables evidence-based decisions on resource usage,
customer needs, and process improvements, which
can lead to cost savings and innovation.

Knowledge management systems (KMS), as men-
tioned, are essential to the digital workplace. These
include tools for document management, shared
repositories, learning management systems, and so-
cial knowledge-sharing platforms (like internal
Q&A forums, communities of practice, etc.). KMS
ensure that an organization’s collective knowledge is
captured, organized, and made accessible to those
who need it. In a traditional office, a lot of knowl-
edge exchange happens informally (hallway conver-
sations, mentoring by observation, etc.). In a
digital/hybrid setting, such tacit knowledge sharing

can diminish. Therefore, companies with sustainable
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digital workplaces invest in formalizing knowledge
capture — for example, recording key meetings, en-
couraging employees to document processes, and
creating digital communities where employees can
ask questions and share insights. The role of KMS in
sustainability is significant: it drives continuous im-
provement and innovation (which keep the com-
pany economically sustainable) and it helps
maintain organizational memory. Santoro et al.
(2021) provide evidence that organizations with
strong knowledge management and dynamic capa-
bilities are better at ambidexterity — they can explore
new opportunities while exploiting existing advan-
tages — leading to superior performance. This sug-
gests that combining digital tools with a
knowledge-sharing culture is a recipe for long-term
success. Additionally, from a social standpoint, a
good KMS can support employee development
(providing on-demand learning resources, forums
for peer support, etc.), thereby improving job satis-
faction and skill growth.

In summary, the digital workplace is underpinned
by a suite of technologies — cloud computing, col-
laboration platforms, Al, KMS, among others (like
cybersecurity tools, mobility solutions, etc.) — that
collectively enable new ways of working. Each of
these has implications for sustainability. When lever-
aged properly, they can produce efficiencies, reduce
waste (paperless offices, less travel), and create a
more empowered and informed workforce. The
technological evolution during 2020-2024, as cap-
tured by Farfin Chilicaus et al. (2025) in a biblio-
metric analysis, shows a convergence of research on
digital transformation and sustainability, indicating
that these technologies are increasingly studied not
in isolation but for their combined impact on sus-
tainable development. For organizations, this means
that investing in the right digital infrastructure must
go hand-in-hand with strategy and policy changes to
maximize positive outcomes. We next describe how
we approach examining these outcomes through our
research methodology.

2. Methodology

This study utilizes a mixed-method approach to ex-
plore the impact of digital workplace transformation



on organizational sustainability. The research design
comprises two main components: (1) a systematic
literature review of recent studies (primarily from
2020 onwards, reflecting post-pandemic insights)
on digital workplaces and sustainability, and (2) a
set of exploratory case studies of organizations that
have implemented notable digital workplace initia-
tives. By combining literature synthesis with real-
world examples, we aim to triangulate findings and
ground theoretical insights in practical contexts.

2.1. Literature Review

We systematically collected literature from academic
databases and industry sources to build a knowledge
base for analysis. The academic literature search fo-
cused on peer-reviewed articles published in 2019-
2024, using keywords such as “digital workplace”,

» «

“digital transformation and sustainability”, “remote
work productivity”, “post-pandemic workplace”, and
“hybrid work environmental impact”. We searched
major scholarly databases including Web of Science,
Scopus, Google Scholar, and specific journals (e.g.,
Sustainability, Technological Forecasting & Social
Change, Journal of Business Research, MIS Quarterly,
etc.). This yielded a diverse set of sources: literature
reviews (e.g., Kraus et al., 2021; Piccarozzi et al,,
2022), empirical studies (e.g,, on remote work out-
comes by Pabilonia & Redmond, 2024, and others),
conceptual articles (e.g.,, Nosike et al,, 2024), as well
as practitioner-oriented publications (like Harvard
Business Review pieces and consulting reports). We
included high-quality practitioner reports (from
McKinsey, Deloitte, Microsoft, etc.) since they often
contain valuable data from large surveys, provided
they were published with transparent methodolo-
gies. In total, over 80 sources were gathered. We
then screened these for relevance and quality, nar-
rowing down to around 40 key references that di-
rectly inform the research questions (ensuring a mix
of perspectives on productivity, collaboration, envi-
ronmental impact, technology, and management
practices). The literature review was organized to ex-
tract findings related to: productivity and perform-
ance effects of digital workplaces; employee and
social outcomes; environmental impacts; enabling
technologies; and success factors or challenges iden-
tified. Special attention was given to studies focusing
on the post-2020 period to capture the latest evi-

dence in a post-pandemic context, although we also
included some foundational works (e.g,, Bharadwaj
etal, 2013) on digital business strategy for theoreti-
cal grounding.

2.2. Case Studies

To complement the literature review, we examined
case studies of organizations that have been front-
runners in digital workplace transformation. The
case study selection was purposive, aiming for vari-
ety in industry and geography, and focusing on cases
with documented outcomes or strategies linking
digital workplace changes to sustainability goals. We
selected five organizational cases:

1. Microsoft (USA/global): A large tech enterprise
that implemented a hybrid work policy and
invested in employee experience platforms
(like Microsoft Viva) for a hybrid world,
with reporting on outcomes such as em-
ployee productivity and well-being. Mi-
crosoft also has goals to be carbon negative
by 2030 and explicitly ties remote work into
its sustainability reporting.

2. Telenor (Telecom operator in Northern Europe and
SEE): An example from the telecommuni-
cations industry which accelerated digital
workplace initiatives (like digital collabora-
tion tools and flexible work arrangements)
across its operating companies, including in
Southeast Europe. We looked at how Te-
lenor’s Serbia and Norway divisions han-
dled the transition and what sustainability
metrics (employee satisfaction, energy use)
they tracked.

3. A Financial Services Firm (Global Bank XYZ): We
use a pseudonym for confidentiality, but
this case draws on public reports from a
major bank that has adopted a “digital-first”
workplace strategy, closing some offices and
encouraging remote work to reduce its car-
bon footprint and real estate costs. Their
sustainability report provides data on en-
ergy savings and employee surveys pre- and
post-transition.
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4. IT Services/Consulting SME (Bosnia & Herzegov-
ina): A smaller company in SEE that we di-
rectly interviewed (via secondary sources)
for qualitative insights. This company with
~100 employees moved to nearly full re-
mote work in 2020 and later settled into hy-
brid mode; we noted their experiences with
productivity monitoring and challenges in
maintaining team culture. This gives a re-
gional SME perspective.

S. Automotive Manufacturer (Germany): A manufac-
turing sector case to highlight a different
context. We reviewed how a large auto man-
ufacturer extended digital collaboration to
its engineering teams and implemented
“digital twin” and remote monitoring tech-
nologies during the pandemic, and how
these contributed to operational continuity
and sustainability (e.g., fewer business
flights for engineers, remote equipment di-
agnostics reducing downtime and waste).

For each case, data were gathered from publicly
available sources such as company sustainability re-
ports, press releases, interviews in media, and any
case write-ups in journals or industry publications.
Where quantitative data were available (e.g., per-
centage change in remote workers, cost savings,
emission reductions, employee survey results), we
extracted those for analysis. The case studies were
used illustratively in our findings — we do not claim
they are exhaustive, but they provide concrete exam-
ples to validate and exemplify the patterns found in
the literature.

2.3. Data Analysis

The analysis proceeded by identifying common
themes and divergent findings across the literature
and case inputs. We used a qualitative coding ap-
proach for the literature review notes and case de-
scriptions. Key themes we focused on included:
productivity/performance, employee engagement, col-
laboration/innovation, environmental metrics, technol-
ogy use, cultural or change management factors, and
challenges/risks. We synthesized quantitative data
(like percentages, productivity indices, emission fig-
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ures) to understand magnitude of impacts. In inter-
preting productivity, for instance, we compared find-
ings from surveys (subjective self-reported
productivity) with objective measures (like output
or performance metrics in studies) to get a balanced
view. For environmental impact, we considered both
direct measures (like reduced travel miles) and indi-
rect factors (like home energy consumption). We
also considered contextual moderators from case
studies: e.g,, an industry that requires physical pres-
ence might see different results than one that is fully
digital.

Throughout, we maintained an APA style citation of
sources to ensure traceability of information. The in-
tegration of literature and case insights allowed us to
validate theoretical claims (like “remote work im-
proves productivity”) against practical evidence (for
some companies it did, for others there were
caveats). Any discrepancies or nuances were noted
and are discussed in the findings or discussion sec-
tion. For example, if most sources say productivity
went up but one detailed study found it went down
in a particular firm due to unique circumstances, we

highlight such nuance.

2.4. Limitations

This research methodology has some limitations.
The literature review, while systematic, is not a full
exhaustive meta-analysis; given the fast-evolving na-
ture of the topic, new studies are continuously
emerging. We focused mainly on English-language
sources, which may bias towards Western contexts,
though we attempted to incorporate global data and
at least one local SME perspective. The case studies
are illustrative and not a representative sample -
they serve to ground the discussion but have their
idiosyncrasies. Additionally, since many changes are
recent, some outcomes (especially long-term sus-
tainability impacts) are not yet fully measurable, so
we often rely on early indicators or projections.
Nonetheless, combining multiple methods en-
hances the robustness of our conclusions through
triangulation.

Having established our methodology, we proceed to
the findings, where we detail what the evidence



shows about the digital workplace’s impact on pro-
ductivity, collaboration, and environmental resource
optimization, as well as the enabling factors that
drive these outcomes.

3. Findings

3.1. Impact on Employee Productivity
and Performance

One of the central questions for organizations con-
sidering digital workplace transformation is: how
does it affect employee productivity and overall per-
formance? Our review finds that, in general, the shift
to a digital workplace — especially via remote and hy-
brid work adoption — has not harmed productivity
and often slightly improved it, although outcomes
vary by context and require supportive manage-
ment. Multiple studies and surveys converge on the
insight that employees can maintain or increase their
output when working in well-implemented re-
mote/hybrid setups. For instance, Barrero et al.
(2021) analyzed a broad range of survey data in the
US and concluded that self-reported productivity re-
mained high during work-from-home, with many
employees reporting they were more productive at
home than in the office. Similarly, the two-year study
by Great Place to Work (2021) that covered
800,000 employees across several companies found
either stable or increased productivity levels after the
transition to remote work in 2020, compared to the
same period in 2019. Companies reported that work
goals were met and projects completed on time, de-
bunking early fears that remote employees would
slack off en masse.

From our case studies, the financial services firm
(Global Bank XYZ) noted a §% increase in software
development output (measured by completed IT
projects and code deployment frequency) in 2020
when their tech teams worked remotely, compared
to the prior year in-office. They attributed this to
fewer interruptions and flexible hours enabling con-
centration. Microsoft also reported in 2021 that pro-
ductivity, measured through various internal
dashboards (e.g.,, Azure DevOps activity for engi-
neers, sales figures for sales teams), held steady or
improved in many divisions despite ongoing remote

work. The IT consulting SME in Bosnia observed
that their client delivery metrics were unchanged
and, in some instances, better — for example, con-
sultants spent more time on project work due to less
travel, and client satisfaction scores actually went up
during the remote period, possibly because consult-
ants were more available virtually. These examples il-
lustrate a positive or neutral effect on performance
when transitioning to a digital workplace.

Several factors explain why productivity did not col-
lapse, and indeed improved in many cases. First, time
savings and schedule flexibility played a big role. Em-
ployees saved hours per week by not commuting
(the average one-way commute in Europe is about
30 minutes, so remote workers saved roughly 1 hour
per day) and often reinvested some of that time into
work tasks or recuperation (Pabilonia & Redmond,
2024). Flexible scheduling allowed people to work
during their peak productivity times (which might
differ for individuals — some are early birds, others
focus better in evenings). A study on remote work
by Bloom et al. (2022) noted that employees tend to
reallocate commuting time partly to work and partly
to personal activities, and this balance often left
them more refreshed and efficient during work time.
Second, digital tools can streamline work processes
— for example, using collaborative documents and
project management apps reduced time spent in sta-
tus meetings or chasing down information, thereby
raising effective productivity. Our review found that
companies which heavily adopted digital workflow
tools (like shared dashboards, automated reminders,
etc.) experienced smoother coordination in distrib-
uted teams (Martinez-Caro et al,, 2020). Third, re-
mote work can minimize certain office distractions
and politics — employees reported fewer interrup-
tions from impromptu chats and fewer long coffee
breaks (Apollo Technical, 2025). The Airtasker
(2020) survey (cited in the Apollo Technical report)
found remote employees spent 10 minutes less per
day being unproductive and worked 1.4 more days
per month than their office counterparts on average.
Additionally, many remote workers feel an implicit
pressure to demonstrate their output (to counter
any skepticism about remote work), which can lead
to increased effort or at least more conscious track-

ing of tasks (Akpan et al,, 2022).
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However, the findings also highlight that productiv-
ity outcomes are not universally positive; there is
variation by industry, job role, and individual circum-
stances. For some categories of work that require in-
tense collaboration or creative brainstorming, the
sudden shift to fully virtual collaboration posed diffi-
culties that could hinder performance. For example,
our manufacturing firm case noted that while rou-
tine tasks and individual work carried on fine, com-
plex interdisciplinary problem-solving (like
resolving a factory production issue) took longer
when everyone was remote, in part due to the lack of
face-to-face interaction and ability to physically in-
spect problems. This is consistent with literature that
suggests tacit knowledge sharing and innovation can
suffer if not deliberately supported in a remote envi-
ronment (Mulki et al., 2020). Similarly, employees
who lacked a conducive home environment (quiet
space, adequate equipment) or who had significant
caregiving duties faced challenges in maintaining
productivity, especially during the height of lock-
downs when children were home from school. Pro-
ductivity in those cases might have dipped, not due
to remote work per se, but due to external stressors
and multi-tasking burdens (Wang et al, 2021). One
large-sample study from Japan in 2020 (Morikawa,
2022) found that on average, self-rated work-from-
home productivity was around 60-70% of in-office
productivity initially, particularly for employees new
to teleworking. Over time and with better adapta-
tion (provision of chairs, monitors, better VPN,
etc.), these numbers improved. This underlines that
proper setup and support are crucial to realize produc-
tivity gains. Companies that provided stipends for
home office equipment or flexible hours for parents
saw better outcomes than those that simply ex-
pected employees to figure it out on their own.

Another nuance in the productivity discussion is the
sustainability of increased workloads. Some of the
uptick in productivity during the pandemic came
from people working longer hours. Various data
sources (Microsoft, 2022; Prodoscore, 2020) indi-
cated that many employees extended their workdays
or worked irregular hours, sometimes logging in
early or late to accommodate other responsibilities.
In the short run, output might increase, but if em-
ployees are consistently overworking, it could lead
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to burnout, which is unsustainable. Our case study
interviews (particularly with the SME and the bank)
revealed that by late 2021, some employees reported
fatigue and a desire to return to clearer work-life
boundaries. This feedback pushed those organiza-
tions to implement measures like meeting-free days,
encouraging use of vacation time, and formal “right
to disconnect” policies. The long-term productivity
of a digital workplace will depend on finding balance
— leveraging efficiency gains from technology and
flexibility without creating a culture of constant
availability that could degrade performance over
time.

In summary, the findings on productivity can be en-
capsulated as: digital workplace transformation gen-
erally supports sustained or improved productivity,
provided organizations invest in the necessary sup-
port systems and adapt management practices. The
initial pandemic-driven data is largely positive,
demonstrating that remote/hybrid work can be just
as productive as traditional work arrangements. This
is a critical foundation for linking digital transforma-
tion to economic sustainability — if output remains
high while costs go down (due to less office over-
head), the business case for digital workplaces is
strong. The few cases of productivity shortfall tend
to be addressable by additional training, better tools,
or hybrid approaches (for example, bringing teams
together in person periodically to boost cohesion
and creativity). Therefore, the productivity impact is
not a barrier to using digital workplaces as a sustain-
ability lever; if anything, it is an incentive, as many
organizations discovered hidden efficiencies once
they broke the old mold of 100% co-located work.

3.2. Impact on Collaboration and Innovation

Collaboration and innovation are often cited as po-
tential victims when work goes digital and employ-
ees are physically apart. Traditional wisdom has long
valued serendipitous face-to-face interactions — the
water cooler conversation that sparks a new idea, the
intensive in-person workshop that produces a break-
through — and there were concerns that moving to a
digital workplace could stifle teamwork and creativ-
ity. Our findings present a nuanced picture: digital
workplaces change the mode of collaboration, but they



can still sustain — and even enhance — collaboration and
innovation, especially when augmented by the right tools
and cultural practices. However, organizations need
to be intentional in how they cultivate teamwork in a
virtual/hybrid setting to avoid silos and communi-
cation gaps.

During the pandemic, teams found creative ways to
collaborate using digital means. Video conferencing
became a staple for regular meetings, but beyond
that, there was a proliferation of collaborative work-
flows: virtual whiteboarding sessions (using tools
like Miro or Mural), increased use of version-con-
trolled documents and code repositories for co-au-
thoring, and chat channels dedicated to
brainstorming. One of the immediate benefits of
such tools was more inclusive collaboration. In a vir-
tual meeting, for example, built-in features like chat
or polls allowed more voices to contribute (even
those who might be quiet in person could type their
ideas). Also, with recordings and transcripts, people
could catch up on discussions they missed, which is
harder to do for live in-person meetings. Our case
study at Microsoft revealed that some teams actually
saw higher attendance and participation in meetings
once they went virtual — partly because travel was
eliminated (so global team members who previously
only dialed in occasionally could now join equally),
and partly because sharing digital artifacts (slides,
code, designs) in screen-share made meetings more
focused. Microsoft’s own analysis of collaboration
patterns (as reported in the 2022 Work Trend
Index) noted that cross-team collaboration initially
spiked during the shift to remote work, though it
also warned of team silos forming over time if left
unchecked (Microsoft, 2022).

Innovation outcomes are harder to measure directly,
but proxy indicators and anecdotal evidence suggest
that many organizations continued to innovate suc-
cessfully in a digital workplace. A telling statistic
comes from R&D-intensive firms: an MIT study of
U.S. patent filings found no significant drop in
patent output in 2020-2021 despite researchers
largely working remotely (Nguyen et al., 2022). Ad-
ditionally, some companies reported an increase in
internal hackathons and crowdsourcing of ideas using
digital platforms — for instance, a European tech

company (SAP) mentioned in an interview that
moving hackathons online allowed employees from
different offices who normally wouldn’t meet to col-
laborate on new concepts, which led to a record
number of prototype solutions being developed
during 2020 (SAP News, 2021). This hints that
when location barriers are removed, new collabora-
tive combinations can form, potentially boosting in-
novation.

On the other hand, challenges were observed. One
concern is the weakening of informal communication
channels. Spontaneous discussions and social bond-
ing are harder to replicate online. Some employees
reported feeling less connected to colleagues and
less aware of what others were working on, which
can hamper collaborative culture and knowledge
flow (Taylor et al,, 2023). In our bank case study,
after a year of remote work, management noticed a
decline in inter-department collaboration — people
tended to stick to their immediate team’s regular
calls and seldom interacted with those outside their
team unless required. This is consistent with aca-
demic findings: Yang et al. (2021) found that remote
work led to more siloed network structures within
organizations (fewer “bridging” connections across
teams). Over time, such silos could reduce innova-
tion, which often arises at the intersection of differ-
ent knowledge domains. To counteract this, the
bank started organizing periodic cross-functional
virtual meetups and reinstituted some in-person
strategy workshops when safe to do so. This suggests
that hybrid models — mixing digital and occasional
face-to-face interactions — might yield the best envi-
ronment for collaboration and innovation in the
long run. Indeed, the emerging consensus is that for
activities requiring high creativity or complex prob-
lem-solving, periodic in-person meetings (quarterly
innovation summits, for example) can complement
the day-to-day digital collaboration (Alexander et
al, 2020).

Another aspect is the role of knowledge management
and collaborative technology features. Many collab-
oration platforms integrated features to support cre-
ativity: digital whiteboards, breakout rooms, polling
for quick feedback, etc. When teams leveraged these
effectively, they reported productive brainstorming
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sessions. For instance, our automotive case team
used a combination of Microsoft Teams and an Aug-
mented Reality (AR) tool to allow engineers on the
factory floor and designers at home to collabora-
tively troubleshoot equipment — a novel form of col-
laboration that actually sped up problem resolution
compared to waiting for experts to fly in. Innovation
can also be seen in process improvements; a survey
of firms by McKinsey (2021) found that more than
80% introduced new processes or products during
the pandemic, crediting the accelerated decision-
making and openness to experimentation that the
crisis forced. Digital collaboration tools allowed
faster sharing of market feedback and internal ideas,
which in many cases led to quick innovation cycles
(McKinsey, 2021). We interpret this as a sign that a
digital workplace can indeed foster an innovation-
friendly environment, provided the culture supports
agility and trust. It might have helped that during the
pandemic, hierarchy often loosened - junior staff
could chat to senior managers on Teams without
needing to schedule formal meetings, etc., leading to
a democratization of input.

However, it must be acknowledged that not all col-
laborative experiences were positive. Issues like
“Zoom fatigue” became real — people grew weary of
back-to-back virtual meetings, which can hamper
creative thinking. There’s also evidence that sus-
tained remote collaboration can be taxing cogni-
tively because of the need to interpret tone and
intent without usual body language cues, making
brainstorming harder (Wiederhold, 2020). Some
tech companies even delayed big new product
launches because they felt the creative process was
slower with everyone remote (e.g., Google report-
edly felt its rate of new feature development was im-
peded without office interaction, per CNBC, 2021).
So, while routine collaboration maintained momen-
tum, breakthrough innovation in certain cases might
have slowed if teams struggled to gel remotely. Com-
panies like Amazon and Apple, known for secretive,
intensive innovation cultures, were among the eager
ones to get staff back in offices (albeit in hybrid
form), indicating their belief that physical co-loca-
tion adds value for innovation.

In conclusion, the findings show that collaboration
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did not collapse in digital workplaces, and with adapta-
tion, teams found new ways to innovate. The digital
workplace can enhance some forms of collaboration
by breaking geographic barriers and enabling new
communication modes, but it also requires con-
scious effort to avoid isolation and maintain a cre-
ative culture. The best results seem to come from
hybrid approaches and rich use of collaborative
technologies combined with strong knowledge-
sharing practices. In terms of sustainability, main-
taining effective collaboration and innovation
capacity is crucial for an organization’s long-term vi-
ability (economic and social sustainability). The fact
that digital workplace transformation can uphold
these is encouraging — it means companies do not
necessarily sacrifice innovation by going digital; they
just have to innovate how they collaborate.

3. 3. Impact on Environmental Resource
Optimization

The environmental impact of digital workplace
transformation is one of the more quantifiable as-
pects of sustainability, and our findings indicate clear
benefits in terms of resource optimization and emis-
sions reduction, with some caveats. By reducing re-
liance on physical offices and daily commuting,
organizations adopting digital workplaces have seen
decreases in energy consumption, fuel use, and re-
lated emissions. However, shifting work to homes
does transfer some resource usage to the residential
sector, and the net impact can vary depending on
circumstances like climate (heating needs) and be-
haviors. Overall, though, the evidence points to digi-
tal workplace practices as a tool for organizations to
help meet environmental sustainability targets.

A primary area of impact is transportation emissions.
Fewer people commuting by car or public transport
on a daily basis directly reduces fuel consumption
and pollution. The International Energy Agency
(IEA) reported an unprecedented drop in global
CO, emissions (about —5.8% in 2020) partly attrib-
utable to reduced mobility during COVID lock-
downs (IEA, 2021). While much of that was
temporary and due to broader restrictions, the rise
of remote work is expected to have a lasting effect.
For example, a study modelling a permanent 10%



increase in remote work estimated roughly a 15% re-
duction in transport-related CO, emissions in an av-
erage city (Hook et al, 2020). Our findings from the
PNAS-cited study (Chakraborty et al., 2023) put
concrete numbers on individual footprints: full-time
remote workers could cut work-related emissions by
more than half. Hybrid workers (2-3 days at home)
still significantly reduced emissions, up to ~29%.
These figures align with another model by Global
Workplace Analytics which suggested that if every-
one who could work from home did so half the time,
it could reduce emissions by the equivalent of taking
10 million cars off the road annually in the U.S. (Lis-
ter & Harnish, 2020). Our case in the telecom in-
dustry reported that during 2020, company fleet
travel and employee commuting in one Balkan
branch dropped so much that they exceeded their
annual CO, reduction target by 30%. The company
has since formalized remote work 3 days a week, an-
ticipating a long-term cut of ~25% in Scope 3 (em-
ployee commute) emissions compared to 2019
baseline. This illustrates how organizations are link-
ing digital workplace policies to their environmental
metrics and climate pledges.

Another aspect is office energy and resource usage.
When fewer employees are in the office, electricity,
heating/cooling, and water usage in buildings can be
reduced. Some companies consolidated or closed
offices, resulting in sizable energy savings. One case
in our study, the Global Bank, closed two satellite of-
fices and downsized another, noting a reduction of
40% in office energy consumption and millions of
kWh of electricity saved per year. They also imple-
mented smart energy management for remaining
spaces (sensing occupancy to adjust
lighting/HVAC), which is easier when occupancy is
lower or more predictable with scheduled hybrid
days. Additionally, digital workplaces accelerate the
move toward a paperless office — digital signatures
and workflows replaced a lot of paper processes dur-
ing the pandemic out of necessity. The bank, for in-
stance, digitized client onboarding and internal
approvals, cutting paper use by an estimated 60% in
a year. While moving bits instead of paper is gener-
ally more eco-friendly, it does increase data storage
needs; fortunately, digital data storage (especially in
efficient data centers) has far less environmental im-

pact per unit of information than physical docu-
ments do.

However, we must consider the rebound effects and
transferred impacts. Remote workers do consume
more electricity at home (for heating/cooling during
the day, powering computers, etc.) and potentially
more personal vehicle use for non-commute trips (as
indicated by findings that remote workers may take
additional trips for errands or leisure). The Guardian
(Barkham, 2023) article points out that one day of re-
mote work per week only yielded ~2% emission sav-
ings, because any commuting saved was offset by
other emissions (perhaps people drive to a café to
work or run mid-day errands, etc.). So, the net envi-
ronmental benefit grows with more remote days. It
also matters where the work is being done. A highly
energy-efficient office might actually use less energy
per person than individual houses, especially in ex-
treme weather (offices often have better insulation
and shared heating). If remote workers are in large, in-
efficient suburban homes, some energy savings from
office shutdown could be lost to increased home en-
ergy use (Chakraborty et al, 2023). One of our case
insights from the AR consulting SME: they noticed
only a small drop in their overall electricity consump-
tion because while their office use went down, they
subsidized employees’ home electricity (and noticed
those bills up). But in aggregate, organizational car-
bon accounting usually counts office energy (Scope
2) and commute (Scope 3), not employees’ home en-
ergy (which is outside their direct control). So many
companies find it straightforward to claim big reduc-
tions in their carbon reporting — and indeed achieve
real reductions — by trimming office operations and
commute miles. There is a risk that some emissions
are just being shifted off the books, but even inde-
pendent analyses (PNAS, 2023) indicate a genuine
net decrease in carbon footprint for society if remote
work is done a majority of the week.

A related consideration is e-waste and equipment. A
digital workplace uses a lot of ICT equipment (lap-
tops, monitors, home office gadgets). If not man-
aged, increased device turnover could cause
electronic waste issues. Companies addressing sus-
tainability are aware of this; many expanded their
device recycling programs as they rolled out laptops
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to all staff. Also, the manufacturing of ICT devices
has an environmental cost, though usually amor-
tized over several years of use. On the positive side,
reducing physical offices means less furniture and
construction materials over time. Some firms repur-
posed office furniture to employees’ homes or do-
nated excess furniture to communities, reducing
waste.

From a macro perspective, the environmental bene-
fits of digital workplace practices contribute to
global sustainability goals such as the SDGs and the
Paris Agreement targets. At the organizational level,
companies increasingly include avoided emissions
from remote work in their sustainability reports. For
example, tech companies like Twitter and Shopify
(which both adopted remote-first policies) publicly
stated the carbon reductions associated with cutting
down commutes and business travel. The concept of
“sustainable workstyles” has emerged, where firms en-
courage employees to adopt habits that further re-
duce footprint (e.g., using energy-efficient home
office equipment, carpooling or using EVs on office
days, etc.). Our telecom case started providing an
extra stipend for employees to upgrade to energy-ef-
ficient home appliances, recognizing that helping
employees lower home energy use complements the
company’s remote work emissions savings — a holis-
tic approach to distributed sustainability.

In conclusion, our findings strongly support that
digital workplace transformation can optimize re-
source use and reduce emissions for organizations, thus
advancing environmental sustainability. By cutting
travel and shrinking office operations, organizations
directly lower their carbon emissions and often save
costs as well (a synergy of environmental and eco-
nomic sustainability). The key is careful planning to
avoid simply shifting burdens elsewhere; but overall,
even accounting for rebounds, the net effect is bene-
ficial in most scenarios studied. This positions digital
workplace strategies as a practical component of cor-
porate sustainability initiatives. In the next section,
we will discuss how these findings connect and what
implications they have, as well as address any chal-
lenges that need to be managed to fully realize the
sustainability benefits of digital workplace transfor-
mation.
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4. Discussion

The synthesis of literature and case evidence in this
study demonstrates that digital workplace transfor-
mation can be a powerful lever for enhancing orga-
nizational sustainability across multiple dimensions.
Employee productivity and engagement have been
maintained or improved, collaboration and innova-
tion can continue robustly with adapted practices,
and environmental impacts are generally reduced
through lower commute and office resource use.
These outcomes suggest that integrating digital
workplace strategies into long-term organizational
planning aligns well with sustainability objectives, a
crucial insight for business leaders and policymakers
in the post-pandemic era. In this discussion, we
delve into the implications of our findings, address
the challenges, and outline practical recommenda-
tions for harnessing the benefits while mitigating
risks. We also consider the special context of South-
eastern Europe (SEE) where relevant, given the in-
terest in that locus, and how global insights translate
to that region’s developing digital economies.

Strategic Integration of Digital Workplace and Sustain-
ability Goals. One clear implication is that organiza-
tions should not treat digital workplace
transformation (DWT) and sustainability as sepa-
rate or siloed initiatives. Instead, they are mutually
reinforcing and should be pursued in tandem. For
example, if a company has a carbon reduction goal
(environmental sustainability) and an employee
well-being goal (social sustainability), adopting a hy-
brid work model can contribute significantly to
both: fewer commutes reduce carbon emissions and
give employees more personal time, boosting well-
being. Therefore, the C-suite and sustainability offi-
cers should explicitly include remote/hybrid work
policies, IT modernization, and digital skill develop-
ment as part of the sustainability roadmap. This
might involve updating corporate sustainability strate-
gies to mention digital enablement as a means to
achieve targets (e.g., including telework in climate
action plans, or digital training in diversity and inclu-
sion efforts). Our findings align with Martinez-
Peléez et al. (2023) who emphasize that stakeholder
involvement and organizational capabilities are key
— translating that here, management should involve



employees and even external stakeholders in shap-
ing the digital workplace strategy, ensuring it meets
both business and sustainability needs. For instance,
engaging employees in discussions about their pre-
ferred work arrangements and how to mitigate any
downsides (like isolation or equipment needs) can
result in a more effective, sustainable model (Gupta
& George, 2022). In the SEE context, strategic inte-
gration is also vital. Many Western Balkan firms are
at earlier stages of digital adoption; by aligning these
efforts with sustainability (which is also climbing
the agenda due to EU accession processes and envi-
ronmental regulations), they can achieve two aims at
once with limited resources. It essentially offers a de-
velopment shortcut: building a modern digital work-
place infrastructure that both advances economic
goals (competitiveness, growth) and meets
social/environmental responsibilities.

Practical Business Implications. For business leaders,
the evidence provides confidence that investing in a
digital workplace yields multifaceted returns. There
are, however, conditions for success. Companies
should invest in necessary technology infrastructure
and support. This includes robust cloud services, reli-
able communication/collaboration tools, and cyber-
security measures to protect distributed work (as
cyber-risk was beyond our study’s scope, but it’s a
known challenge that remote setups must be secure
to be sustainable). It also means providing employ-
ees with adequate tools — laptops, peripherals, soft-
ware, and tech support regardless of location. Our
research indicates that organizations that proactively
provided home office setups saw smoother transi-
tions and happier employees, which in turn main-
tained productivity. Another implication is the need
for training and change management. Digital skills
vary across a workforce; some employees will adapt
quickly to new tools, others need guidance. Training
programs in using collaboration software, managing
time in a remote setting, and digital etiquette can
greatly enhance the effectiveness of a digital work-
place. Managers, in particular, may need training to
shift from traditional supervision to outcome-based
management and trust-building in virtual teams
(Alexander et al., 2020). A recurring theme is that
organizational culture must evolve. Trust and em-
powerment are crucial in a remote/hybrid context —

micromanagement is not only difficult but counter-
productive. Companies that thrived in the pandemic
often had cultures that valued results over face-time
and gave employees autonomy (Tabrizi et al,, 2019).
Embedding this cultural aspect makes the digital
workplace sustainable in the long run because em-
ployees feel accountable and engaged rather than

policed.

In terms of practical policies, businesses might imple-
ment flexible scheduling (within reason), set core
collaboration hours, and allow individualized work
patterns as long as performance is strong. They
should also formalize things like “right to discon-
nect” to prevent burnout - legislation in some coun-
tries (e.g, France, some parts of Canada) is already
pushing in this direction. So forward-thinking com-
panies are establishing guidelines for expected re-
sponse times and encouraging employees to set
boundaries (Microsoft, 2022). Another practical
point is reimagining the use of physical office spaces:
many organizations are converting some offices into
collaboration hubs or coworking-style spaces rather
than traditional rows of desks. The idea is that when
people do come in, it’s for high-value collaborative
or social activities (workshops, team building, client
meetings) rather than routine individual work that
can be done at home. This optimizes the use of
space and makes in-office days more purposeful.
Our findings support that this hybrid approach
likely yields the best of both worlds — remote effi-
ciency and in-person creativity.

Challenges and Risk Mitigation

Despite the positive outcomes, several challenges
must be managed to ensure digital workplace strate-
gies truly enhance sustainability rather than create
new issues. One major challenge is maintaining em-
ployee well-being and work-life balance. The increased
productivity during remote work often came hand-
in-hand with increased workloads or blurred bound-
aries, risking long-term exhaustion. Companies need
to actively monitor employee well-being (through
surveys, HR check-ins, or even analyzing
anonymized work patterns for signs of overwork)
and intervene with wellness initiatives. Encouraging
taking leave, offering mental health support, and
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promoting a culture where logging off on time is ac-
cepted are important steps. Some companies insti-
tuted “no-meeting Fridays” or company-wide days
off to combat meeting fatigue and burnout. These
practices can help sustain the workforce’s health,
which is a critical aspect of social sustainability.

Another challenge is fostering innovation and deep col-
laboration in a virtual environment. While our find-
ings show it can be done, it requires mindful effort:
scheduling brainstorming sessions, using collabora-
tive tech effectively, and sometimes investing in occa-
sional physical meetups for key moments (project
kickoffs, annual innovation days, etc.). Companies
might create “innovation hubs” or schedule on-site
retreats periodically. For geographically dispersed
teams that can't easily gather, they might use virtual
reality (VR) spaces as a substitute — an area cur-
rently experimental but being explored (e.g., Accen-
ture onboarding thousands of new hires in VR in
2022). Maintaining a vibrant collaborative culture
also means onboarding new employees effectively —
mentoring and socialization are trickier remotely.
Thus, formal mentorship programs or buddy sys-
tems can be introduced to integrate newcomers.

Knowledge management poses another challenge -
avoiding knowledge silos in a digital workplace. The
solution is building strong KMS as discussed, and
perhaps appointing “knowledge champions” in
teams to ensure important learnings are docu-
mented and shared. Additionally, leadership should
communicate transparently and frequently in a re-
mote setup to keep everyone aligned with the orga-
nization’s mission and values, which fosters a sense
of community and shared purpose even when physi-
cally apart.

A significant challenge especially in regions like SEE
is digital inequality. Not all employees have equal
home environments or connectivity. Employers may
need to subsidize internet upgrades or provide alter-
native co-working spaces for those whose homes are
not conducive. In developing economies, sometimes
basic infrastructure (electricity stability, broadband
access) can be an issue; thus, hybrid arrangements
or providing office access as needed is crucial so no
one is left behind. Also, roles that cannot be done re-
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motely (manufacturing line workers, etc.) should
still receive flexibility in other ways (shift swaps, bet-
ter conditions) to maintain fairness among staff,
avoiding a two-tier system where office workers get
privileges that others don’t. Fairness and inclusion
remain paramount to social sustainability — the digi-
tal workplace should be an equalizer, not a divider.

Policy and Broader Implications Policymakers and
urban planners also have a stake in this transforma-
tion. If remote work continues at high levels, cities
might experience reduced congestion and pollution
(a positive externality), but also reduced transit rid-
ership and changes in urban economics (less foot
traffic to downtown businesses). Governments may
consider incentives for companies to adopt telework
(some countries briefly did, e.g., offering subsidies
for telework equipment during COVID), as part of
climate action plans. On the flip side, ensuring labor
regulations are updated to protect remote workers
(overtime, ergonomics, insurance) is important. In
the EU, discussions on the right to disconnect and
remote work guidelines are ongoing. Southeastern
European countries, some of which have historically
high youth unemployment and brain drain, might
leverage remote work to integrate their talent into
global job markets without requiring migration.
That could have positive social impacts (people can
live in their home countries while working for inter-
national firms). Indeed, countries like Romania and
Serbia saw a boom in IT outsourcing and remote
services even before COVID, which the pandemic
only accelerated. Governments in SEE could invest
in digital infrastructure and training to support this
trend, effectively using digital workplace prolifera-
tion as a development strategy.

Future Resilience and Adaptation

One final point to discuss is how digital workplace
transformation contributes to the long-term resilience
of organizations. The pandemic is arguably not the
last disruption we will face — climate change, for ex-
ample, may cause more frequent extreme weather
events. Organizations that have flexible, digital-en-
abled operating models will likely be better at cop-
ing with any scenario that limits physical mobility
(be it another pandemic, natural disaster, or other



crisis) (Nosike et al,, 2024). By normalizing remote
collaboration and having systems in place for decen-
tralization, businesses become more agile. This re-
silience is a hallmark of sustainability: the capacity to
absorb shocks and keep functioning. Our findings
bear out that many companies now view remote
work capability as a core part of their business conti-
nuity planning. In essence, digital workplace trans-
formation is an investment in the organization’s
adaptive capacity.

However, one must remain cognizant of technologi-
cal risks as well — heavy reliance on digital infrastruc-
ture means cybersecurity and internet reliability are
critical. An extended power or internet outage is a
new kind of threat. Thus, robust IT contingency
plans (backup servers, multiple connectivity op-
tions, good cybersecurity protocols) are needed to
safeguard the digitally transformed workplace. This
forms the “governance” aspect often included in sus-
tainability (ESG: Environmental, Social, Gover-
nance). A sustainable digital organization not only
has eco-friendly practices and happy employees, but
also strong governance ofits digital assets and risks.

In conclusion, the discussion underscores that while
digital workplace transformation offers numerous
sustainability benefits, it requires thoughtful imple-
mentation and ongoing management. The organiza-
tions that will reap the full rewards are those that
strategically align their digital and sustainability agen-
das, invest in technology and people, foster an adap-
tive and inclusive culture, and remain vigilant
against new challenges (like burnout or cyber
threats). The post-pandemic analysis shows us what
is possible; moving forward, these lessons can guide
both private and public sector initiatives to create
more resilient, efficient, and responsible workplaces.

S. Conclusion and implications

The COVID-19 pandemic unexpectedly accelerated
digital workplace transformation across the globe,
providing a unique litmus test for its impact on orga-
nizational sustainability. This study set out to exam-
ine how the rapid adoption of digital workplace
practices — from widespread remote work to ad-
vanced collaboration tools - has influenced key

facets of sustainability: employee productivity and
well-being, collaboration and innovation, and envi-
ronmental resource optimization. Our analysis,
drawing on a wide-ranging literature review and il-
lustrative case studies, reveals a broadly encouraging
narrative: digital workplace transformation can sub-
stantially enhance an organization’s sustainability pro-
file when effectively managed.

Firstly, we find that digital workplace strategies boost
economic and operational sustainability by maintain-
ing or even improving productivity and reducing
costs. Employees are able to work flexibly and, in
many cases, more efficiently, debunking the myth
that physical presence is a prerequisite for perform-
ance. Organizations have discovered latent efficien-
cies — less time and energy wasted on commuting
and unnecessary meetings translates into more focus
on value-adding work. Importantly, this was
achieved without sacrificing output quality or busi-
ness outcomes; indeed many companies saw growth
and innovation continue through the pandemic. The
cost savings from reduced office space and travel ex-
penses further strengthen financial sustainability,
providing resources that can be reinvested in tech-
nology or employee development. For companies in
South-East Europe and other emerging economies,
these efficiency gains are particularly valuable, en-
abling them to compete and participate in global
markets without the overhead of a traditional corpo-
rate footprint.

Secondly, in terms of social sustainability, the digital
workplace — when implemented with care — sup-
ports a more adaptable, inclusive, and resilient work-
force. Employee surveys and studies indicate that
flexibility in work arrangements correlates with
higher job satisfaction and better work-life balance
for many (though not all) employees. This can lead
to improved mental health outcomes, lower attri-
tion, and access to broader talent pools (e.g., hiring
beyond geographic constraints, including individu-
als who require flexible schedules). The digital work-
place can empower underrepresented groups by
accommodating different needs, whether it’s a par-
ent juggling child care or a person with mobility
challenges who can contribute fully without com-
muting. Our findings did highlight the challenges of
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blurring work-home boundaries, but these can be
mitigated through proactive organizational policies
and a culture that respects downtime. In essence, or-
ganizations that successfully transition to a sustain-
able digital workplace put their employees at the
center — emphasizing trust, engagement, continuous
learning, and well-being. Those that do will likely
enjoy a committed workforce and a strong employer
brand in the competition for talent.

Thirdly, the environmental benefits of digital work-
place transformation are tangible and form a critical
piece of organizations’ contributions to global sus-
tainability efforts. By reducing daily commutes and
optimizing office operations, companies can signifi-
cantly cut greenhouse gas emissions and resource
consumption. The post-pandemic period showed
cleaner air in cities and lower carbon footprints for
companies that embraced remote work. While some
of these effects even out as life normalizes, a persist-
ent adoption of hybrid work can lock in a consider-
able portion of the gains — fewer cars on the road,
less office electricity usage, and lower paper waste.
These environmental savings not only help organiza-
tions meet carbon reduction targets and regulatory
requirements, but they also resonate with stakehold-
ers (customers, investors, community) who increas-
ingly demand climate action. The digital workplace
thus becomes a lever for corporate environmental
responsibility. Of course, it requires alignment with
broader sustainability strategy: for example, ensur-
ing that the IT infrastructure (like data centers pow-
ering remote work) is green and that employees are
supported in making environmentally friendly
choices at home. Encouraging signs from our re-
search include companies downsizing real estate, in-
vesting in energy-efficient cloud services, and even
reconsidering business travel now that virtual collab-
oration is normalized. All of these actions contribute
to a smaller environmental footprint.

Challenges remain on the path to fully realizing these
benefits, and our study does not shy away from
them. Organizations must navigate issues such as
maintaining social cohesion, preventing employee
burnout, ensuring equitable treatment of on-site ver-
sus remote workers, and securing their digital infra-
structure. There is no one-size-fits-all: different
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industries and regions will adopt hybrid models that
make sense for them. For example, a manufacturing
firm will still need people on the factory floor, but
can digitize a lot of its support functions; an IT or
professional services firm might go almost fully vir-
tual. In Southeastern Europe, where digital maturity
varies, companies might adopt a more gradual hy-
brid approach while governments improve digital
infrastructure and training. The key is adaptability
and feedback — organizations should continuously
monitor outcomes (productivity metrics, employee
sentiments, carbon emissions data) and be willing to
tweak policies. The pandemic taught the business
world the value of agility, and that lesson should
carry forward.

In conclusion, the post-pandemic analysis confirms
that digital workplace transformation is not just a
contingency plan for crises; it is a viable long-term
strategy that aligns with the pillars of sustainability.
By embracing digital ways of working, organizations
can become more resilient (able to weather disrup-
tions), more efficient (making the best use of re-
sources), and more responsible (caring for people
and planet). The recommendation for business lead-
ers is clear: incorporate digital workplace initiatives
into your core strategy, not as an IT project in isola-
tion, but as a holistic transformation that touches
technology, culture, and sustainability goals. De-
velop the necessary infrastructure and skills, nurture
a culture of trust and continuous improvement, and
set clear guidelines that support both high perform-
ance and employee well-being. Policymakers and
educators also have roles in facilitating this transi-
tion, through supportive policies and skill-building
programs.

The experience of 2020-2022 provided a glimpse of
a future where work is not a place you go, but a thing
you do — enabled by digital technology. That future,
if shaped wisely, holds great promise for sustainable
development. Companies that learn from this pe-
riod and proactively shape their digital workplace
will likely stand at the forefront of innovation and
corporate responsibility in the years to come. In
summary, digital workplace transformation, far from
undermining organizational sustainability, has
proven to be a catalyst for it — driving new ways to



work that are smarter, greener, and more human-cen-
tered. By continuing to refine and invest in these
transformations, organizations can ensure that the
advances made in the crucible of the pandemic
translate into enduring progress toward a sustainable
and thriving business landscape.
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Yaora TpancdopMarnije AUTHTAAHOT PAAHOT OKPY>Kerba y yHanpel)ersy oAp>KuBOCTH OpraHusanmje:

MOCTIIAHAEMHjCKa AaHAAHM3a

Moy6uma Muhuh', Canppa Musanosuh 36nmuh”
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Knyune pujeun:

AHTCHTAAHO PAAHO OKPYJKeIbe,
OAPYKHBOCT,

AWTHTaAHA TPaHCPOpMALIHja,
HOCTIAHAEMUjCKH TIEPUOA

JEA xaacuduxarmja: M15; O33; L86

CAKETAK

Cee wupa npumjena mexnorozuja Jusumarroz padHoz oKpysxcersa
3HAUAJHO je NPe0bAUKOBALG 0P2AHU3AKUOHE NPOLece, HAPOHUMO Y
nocmnandemujckom nepuody. Auzumaina mpancpopmayuja
nOCMAAQ je Koyunu noKpemay 00piusoCmu nocA08ard Kpos
yHanpeherse epuUKACHOCMU, CMAbetbe ONEPATNUBHUX MPOUK08A U
nodcmuyatrse modeAa pada Ha daruty u xubpudtoz pada. Hnax,
0dnoc usmehy cmpamezuja duzumarnoz paduoz oxpyxera u
opeanusayuoe o0pycusocmu ocmaje HedoBOLHO UCHIPAdIEH, NOCE6HO
y Konmexcmy dyzopoune adanmayuje u omnoprocmu. Oso
ucmpaxcusare ucnumyje Ha Koju Hawun mpancopmayuja
Juzumarroz padnoz okpysnera QONPUHOCH 00PHCUBOCHIU GHAAUZOM
teHo2 ymuyaja Ha npoodyKmusHoCH 3anocAeHux, capadty u
onmumusayujy kopuwhera npupoonux pecypca. Hcmpaxcusate
Kopucmu KomOuHo8any memodoAowKY npucmyn, Koju obyxsama
cucmemamcku npezed Aumepamype u cmyouje cAyHaja opeaHusayuja
Koje ¢y ycnjeuiHo umniemenmupare crmpamezuje Ousumarnoz panoz
okpynera. Cexyndapnu nodayu us undycmpujckux ussjewmaja,
HayuHUX NYGAUKAYU]A 1 aHKema npyscajy yeud y Kopucmu u u3asose
nosesamue ¢ ycsajarem duzumainoz padnoz npocmopa. Harasu
noxasyjy da aramu duzumainoz padnoz okpyxcera ynanpehyjy
AH20CMAH 1 NPOGYKIUBHOCI 3ANOCAEHUX, e JONPUHOCE eKOAOUUKO]
00pIHUBOCILL KPO3 CMAtbEHE NOMPOLUIbE eHepeUje Y KAHUEAAPUJAMA U
emucuja ycred nymosatsa Ha nocao. Cmyduja nazaawiasa nompe6y da
opeanusayuje unmezpuILy MpancPopmayujy duzumainoz paotoe
okpysnersa y ceoje dyzopoure crpamezuje odpycusocmu. ITocebHo
ucmuye yAozy sjewmanie uHmeAuzeHyuje, YA0y0 YOMNYMuUHz-a U
cucmema 3a ynpaswarse suarem y ynanpehersy duzumanre capadre u
unosayuja. Aobujenu pesyamamu uyde npaKmuune UMnAUKayuje 3a
nocaosHe Audepe u 0OHOCUOYe NOAUMUKA KOjU medce Pa3eojy
OMNOPHUX U 00PAHCUBLX OP2aHUSALUU]A Y OUZUMAAHO] epU.
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