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Background: Sustainable transformation is a key component of organisational sustainability,
particularly as the exponential growth of data drives the need for energy-intensive data
centres. This study focussed on knowledge management (KM), specifically dark data
management, as a practice to reduce the demand on data centres that ultimately contributes to
carbon emissions.

Objectives: Data-driven technologies have exponentially increased data generation, much of
which remains unused as dark data. Dark data contribute to the growing environmental
impact of digital activities, as the storage and processing of unused data require substantial
energy resources.

Method: The study applied a survey strategy to analyse 539 responses through factor analysis,
using the Statistical Package for the Social Sciences (SPSS) software tool to investigate dark
data KM strategies and practices towards supporting digital decarbonisation and enhancing
organisational sustainability. Qualitative data were analysed using thematic analysis and
integrated with the extracted factors.

Results: The study identified 13 key considerations to derive a socio-technical work system
using KM strategies and practices in support of digital decarbonisation and sustainability:
business process, data governance and stewardship, data management, data security, decision-
making, interdisciplinary collaboration, knowledge and information management,
measurement, organisational culture, organisational goals, organisational learning, technology
and organisational structure.

Conclusion: Rather than considering typical Green Information Technology (IT) strategies,
this study focussed on KM, specifically dark data management, as a practice to reduce the
demand for data centres that ultimately contribute to carbon emissions.

Contribution: The study offers insights into applying KM capability as an additional approach
to achieving Green IT goals for organisations focussing on Green IT strategies.

Keywords: knowledge management; dark data; organisational sustainability; digital
decarbonisation; Green IT strategies.

Introduction

Digitalisation, a leading global megatrend, is reshaping the corporate landscape through its rapid
pace and complexity (Vivas et al. 2024). Furthermore, digitalisation and its associated technologies
are driving significant transformations in the organisational environment as businesses work
towards achieving the United Nations Sustainable Development Goals (SDGs) (Yilmaz 2023).
Digital technologies unlock new opportunities for adding value by transforming business models
and streamlining workflows while influencing socioeconomic and environmental dimensions
(Chatterjee, Rana & Dwivedi 2024).

These rapid technological advancements and innovations in storage, hardware and software are
propelled by digital transformation and have significantly accelerated data growth (Vermesan &
Friess 2022). This data expansion has enabled organisations to collect and utilise information
more effectively, converting decision-making from intuition-based to data- and evidence-based
approaches (Brynjolfsson & McElheran 2016; Smuts & Smith 2021). The adoption of data-centric
strategies has transformed business models, fostered product innovation (Lies 2019), enhanced
organisational performance (Chaudhuri et al. 2024) and improved customer experiences (Saura,
Ribeiro-Soriano & Palacios-Marqués 2021). The rise of these advanced data management
strategies, alongside artificial intelligence (Al) integration for predictive analysis, highlights the
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importance of data automation, marketing intelligence and
business intelligence (Liu & Lai 2022). Artificial intelligence-
driven big data analysis spans all data generation, acquisition,
storage and evaluation phases, generating value at each stage
through insights, recommendations and decision support
(Grander, Da Silva & Santibafiez Gonzalez 2021). The
effective use of big data can potentially transform economies,
driving new growth and becoming integral to business
models, processes and information systems (Surbakti et al.
2020).

To explore the interplay between knowledge management
(KM) and digital decarbonatisation, Jackson and Hodgkinson
(2023) developed the Data Carbon Ladder, a digital data
carbon measurement tool designed to help organisations
assess their carbon footprint across the stages of the data-to-
information-to-knowledge journey (Knowledge Pyramid)
(Jackson & Hodgkinson 2023). Zhong et al. (2024) addressed
the challenge of using KM as a digital decarbonisation
strategy by constructing a Knowledge Management System
(KMS). Georgiou et al. (2024) considered the environmental
impact of the data industry associated with digital knowledge
practices, while Inderwildi et al. (2020) discuss how cyber—
physical systems (CPS) create synergistic effects that enhance
the efficiency of energy provision and industrial production,
thereby optimising economic feasibility and reducing
environmental impact. The authors also examined the role of
intelligent CPS in improving systemic resilience and energy
security, culminating in policy recommendations (Georgiou
etal. 2024; Inderwildi et al. 2020; Zhong et al. 2024). However,
these research articles integrated KM practices into the
broader sustainability goals of specific organisations
(manufacturing and supply chain) and involved setting long-
term objectives to reduce carbon emissions by managing
knowledge. In this article, KM as a digital decarbonisation
practice denotes more specific, actionable steps or tools
within the KM framework that directly contribute to digital
decarbonisation by leveraging Al and data analytics to
inform sustainable decision-making processes.

However, the growing demand for data collection and
storage in an increasingly digitalised world has led to a rise
in the need for data centre services (Shehabi et al. 2018).
Technologies such as AI, smart and connected energy
systems, distributed manufacturing and autonomous
vehicles are expected to increase this demand further
(Masanet et al., 2020). Because data centres are energy-
intensive, accounting for up to 3% of global electricity
consumption, these trends raise significant concerns (Law
2022). Firstly, data centres are largely powered by carbon-
intensive energy sources such as natural gas and coal (Law
2022). Secondly, their massive electricity consumption
produces substantial carbon emissions (Cao et al. 2022). To
align with the SDGs (SDG 7 and SDG 13), which aim to
reduce carbon emissions through clean energy, organisations
must adopt Green Information Technology (IT) strategies
in the context of data generation and storage (Yang et al.
2024). These strategies include e-waste management,
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energy-efficient data centres, green procurement, dark data
management and sustainable software development
(Schembera & Duran 2020; Sharanya, Vijayalakshmi & Radha
2024; Siebra et al. 2013; Yadav et al. 2023,). By implementing
Green IT strategies, organisations can take key steps towards
digital decarbonisation, reducing their carbon footprint
while driving sustainable innovation in the digital age
(Jackson & Hodgkinson 2023; Liao et al. 2024).

This article focusses on digital decarbonisation, specifically
applicable KM strategies and practices to address digital
decarbonisation. It builds on an investigation by Jackson
and Hodgkinson (2023) into responsible management
practices based on extensive work in organisational learning
and the KM field, as well as a review of environmental
competencies by Dzhengiz and Niesten (2020), which refers
to managerial skills aimed at enhancing environmental
sustainability. This article seeks to explore the role of KM
in promoting digital decarbonisation by considering
the research question: ‘What dark data management
KM practices should be implemented to support digital
decarbonisation and enhance organisational sustainability?’.
By exploring the intersection of digital decarbonisation and
KM, this study aims to offer actionable KM strategies to
enhance organisational practices and decision-making
towards sustainability.

The article is structured as follows: ‘Background of the study’
section introduces key concepts related to digital
decarbonisation and KM focussing on the roles of data and
dark data in organisational sustainability. Section ‘Materials
and methods’ provides a description of the research design,
and Section ‘Results’ contains an analysis of the data
presented in the findings section. Section “Discussion’ reflects
on the discussion, Section ‘Knowledge management
strategies and practices in promoting digital decarbonisation
and sustainability’ relates to the research contribution by
highlighting the key insights derived from the findings, and
Section ‘Conclusion’ reflects on the conclusion of the article.

Background of the study

Sustainable transformation has emerged as a key component
of organisational sustainability, particularly because
exponential data growth drives the need for energy-intensive
data centres (Lorsch et al. 2024). As organisations generate
vast amounts of data, effective management becomes vital
(Thomas & Chopra 2020; Zhong et al. 2024). Knowledge
Management can serve as a strategic tool to address this
challenge by optimising how organisations manage data
(Jackson & Hodgkinson 2023).

Organisational sustainability

Organisational sustainability is a multidimensional approach
that addresses long-term business challenges, including
climate change, industrial waste, economies of scale and
social well-being, among others (Kumari & Singh 2023).
Organisational sustainability involves having the necessary
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leadership, resources, global perspective and adaptive
strategies to address these unique challenges (Rahman 2022).

The adaptive strategies of an organisation to endure over
time incorporate balancing economic, environmental and
societal aspects for long-term success (Singha 2024). The
economic component measures the financial performance of
an organisation by considering not only profit but also the
economic value created for all stakeholders. It includes
factors such as revenue generation, cost management and
long-term financial sustainability. The objective is balancing
profitability with social and environmental responsibilities,
ensuring that economic success does not come at the expense
of ethical and sustainable practices (Dao, Langella & Carbo
2011). The environmental aspect assesses an organisation’s
environmental impact, including resource consumption,
waste generation, emissions and ecological preservation. It
encourages companies to minimise their ecological footprint,
adopt sustainable practices and promote biodiversity. The
aim is to ensure that business operations do not harm the
planet, but rather contribute to environmental sustainability
(Dao et al. 2011). The societal aspect evaluates the impact of
an organisation’s activities on its stakeholders, including
employees, customers, suppliers and the community. It
focusses on issues such as employee practices, human rights,
community engagement and overall social equity to ensure
positive social outcomes and enhance the quality of life for all
affected parties (Dao et al. 2011).

These three aspects foster a holistic approach to business that
values not only financial success but also social equity and
environmental stewardship, necessitating innovative and
socially responsible leadership (Chopra et al. 2021; Peerally
et al. 2022). As leaders recognise essential knowledge and
grasp its systemic nature and KM practices, organisations
can embed sustainability principles successfully into their
practices (Klingenberg & Rothberg 2020).

Knowledge management practices

Knowledge is a recognised fundamental source of
organisational competitive advantage and value creation (Liu
et al. 2019). Knowledge exists in two forms: explicit and
implicit. Explicit knowledge refers to formally recorded,
easily articulated and accessible information, such as manuals,
reports and databases. This knowledge type can be shared
and transferred efficiently within and between organisations
(Li & Zhao 2023). Implicit knowledge is derived from
individuals” experiences and is often not formally
documented. It encompasses the skills, insights and contextual
understanding individuals acquire over time, making it more
challenging to express or codify (Davies 2015). A specific
subset of implicit knowledge, tacit knowledge, refers to
individuals” personal, intuitive and context-specific
knowledge. Tacit knowledge is often gained through personal
experience and is difficult to transfer through written or
spoken communication (Li & Zhao 2023). Through well-
documented data, reports and best practices, explicit
knowledge can facilitate the sharing of sustainable processes
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and technologies, thus enabling organisations to adopt digital
decarbonisation strategies more efficiently. Implicit and tacit
knowledge is rooted in individual experiences and contextual
understanding able to drive innovative, context-specific
solutions for carbon reduction, thereby fostering a culture of
sustainability that might be difficult to codify yet essential for
impactful environmental practices (Wolf & Erfurth 2019; Wu,
Lo & Ng 2019; Yang et al. 2024).

Knowledge Management is defined as the process of
‘continually managing knowledge of all kinds and requires a
companywide  strategy =~ which  comprises  policy,
implementation, monitoring and evaluation” (Demarest
1997:374). A core concept of KM implementation in
organisations is the Knowledge Pyramid, which outlines the
transformation of raw data into valuable, actionable
knowledge (Ackoff 1989; Frické 2019). Data form the base of
the pyramid, consisting of unprocessed facts and figures.
When these facts are organised and contextualised, they
become information. As information is further analysed,
synthesised and applied, it is elevated to knowledge, which
supports decision-making and action (Ackoff 1989; Jennex
2009). Six KM processes facilitate the transformation from
data to knowledge, ensuring its effective use and value to
organisations (Costa & Monteiro 2016). Together, these KM
processes, that is knowledge acquisition, storage, codification,
sharing, application and creation, enable organisations to
transform raw data into practical, actionable knowledge
(Costa & Monteiro 2016; Jennex 2017). This ongoing cycle
drives innovation, fosters growth and provides a sustainable
competitive advantage (Costa & Monteiro 2016).

Organisational value of data and digital
decarbonisation

Based on digital decarbonisation requirements, using
advanced digital technologies mustaccountforenvironmental
challenges and recognise the potential of the KM discipline to
reduce the overall carbon footprint through more effective
KM practices (Santarius et al. 2023). This premise aligns with
KM practice, whereby KM processes help transform data
into information and then into knowledge (refer to the
Knowledge Pyramid in the previous section). This approach
highlights KM as a praxis for managing data, particularly
dark data (unused or forgotten data that consumes storage
resources without adding value), ultimately aiming to reduce
carbon emissions from data centres and, consequentially,
contributing to sustainability (Jackson & Hodgkinson 2023;
Zhong et al. 2024).

Dark data, that is underutilised data, often contain valuable
insights that, if effectively managed and integrated into KM
practices, can provide opportunities for reducing carbon
emissions and promoting sustainability (George et al. 2023).
By adopting comprehensive KM strategies that address dark
data, organisations can enhance their overall data governance,
ensuring that all available data are leveraged to support
sustainability initiatives and create organisational value
(Ajis & Baharin 2019; Gimpel 2021). Organisations can make
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informed decisions that promote sustainability and
contribute to digital decarbonisation efforts by applying KM
as a practical approach to addressing the objectives of moving
from data to green insights (Jackson & Hodgkinson 2023). By
leveraging KM frameworks, organisations can optimise their
operations to minimise waste and reduce energy consumption
(George et al. 2023; Gimpel 2021). By creating a culture
that encourages knowledge-sharing and collaboration,
organisations can harness the collective intelligence of their
workforce to generate new ideas and solutions that contribute
to decarbonisation (Ajis & Baharin 2019). By utilising data to
evaluate the environmental impact of their products and
services, organisations can design and implement more
sustainable design choices and practices, incorporating the
development of green technologies towards creating
organisational value (Vrchota et al. 2020).

The organisational value of data within the digital
decarbonisation context is substantial (Huang & Lin 2023;
Mohamed et al. 2024; Ye 2021). By leveraging effective
KM practices to transform data into actionable insights,
organisations can enhance resource management, foster
innovation and manage dark data effectively (George et al.
2023; Roden et al. 2017). Furthermore, by aligning KM practices
with broader environmental policies and frameworks,
organisations can establish clear guidelines that integrate
sustainability into their core operations (Smuts & Van der
Merwe 2022). As a result, KM becomes a key component of
the organisation’s operational ethos instead of an isolated
function, consequently fostering a culture of accountability
and continuous improvement and, ultimately, enhancing
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resilience and adaptability in a rapidly changing environment
(Godwin & Amah 2013; Miidom, Okoroafor & Mabel 2022).

Further to highlighting the key considerations for moving
from data to green insights, Table 1 presents a summary of
dark data management, sustainability and vital digital
decarbonisation considerations within the KM context. The
first column describes the key considerations, followed by
citations highlighting the particular consideration.

Materials and methods

This study sought to examine the role of KM in promoting
digital decarbonisation and applied a pragmatism philosophy
(Goldkuhl 2012; Mcbride, Misnikov & Draheim 2022).
Pragmatism emphasises understanding and improving
reality by examining behaviours and applying knowledge to
produce practical, real-world solutions (Goldkuhl 2012). A
survey research strategy, defined as ‘the collection of
information from a sample of individuals through their
responses to questions’, was utilised (Check & Schutt
2011:160; Ponto 2015). The study was exploratory to gain a
deeper understanding of the research problem and identify
areas for further investigation (Mcbride et al. 2022). Hence,
convenience sampling was applied as it enabled efficient
data collection to explore trends and identify potential areas
of interest aligned with the research objective and question
(Oates, Griffiths & Mclean 2022).

Based on the factors extracted (Table 1) and consistent with
the survey research strategy, a questionnaire with three

TABLE 1: Knowledge management, dark data management, sustainability and digital decarbonisation (KMSU) key considerations summary.

Key considerations summary from the literature

References

Implementing measures to reduce the energy consumption of servers and computers and clear goals and metrics

to track the progress of energy-efficient IT operations

Conducting employee workshops and training sessions to create visibility of Green IT sustainability objectives and

to collect experience-based insights from employees

Effectively identifying, capturing and tagging single-use knowledge for possible future usage

Uddin and Rahman (2012), Shao et al. (2022), Gandhi et al.
(2023), Corbett (2010)

Vrchota et al. (2020), Shahzad et al. (2020), Brooks, Wang
and Sarker (2012), Corbett (2010)

Jackson and Hodgkinson (2022), Jackson and Hodgkinson
(2023)

Procuring and using IT hardware designed for sustainability, including the use of environmentally friendly materials ~ Yadav et al. (2023), Sharanya et al. (2024), Schembera and

and energy-efficient devices

Duran (2020), Bathre and Das (2020), Khosravi et al. (2024)

Implementing e-waste management policies, including responsibly disposing of, recycling and reusing outdated IT Yadav et al. (2023), Sharanya et al. (2024), Schembera and

equipment

Applying software development practices that emphasise energy efficiency, ensuring that applications minimise

processing power and energy usage

Having an awareness of the potential risks and challenges associated with managing dark data and implementing
strategies to identify and manage dark data within data storage systems by uncovering valuable insights

Avoiding and/or discarding single-use knowledge after its immediate use reduces opportunities for reusing

valuable insights

Duran (2020)

Katal, Dahiya and Choudhury (2023), Adhiatma, Fachrunnisa
and Tjahjono (2021), Siebra et al. (2013)

Ajis and Baharin (2019), George et al. (2023), Schembera
and Duran (2020), Gimpel (2021)

Jackson and Hodgkinson (2022), Jackson and Hodgkinson
(2023), Mersico et al. (2024), Yates (2016)

Taking a structured approach to converting information into actionable knowledge and valuable insights, particularly Ajis and Baharin (2019), Khan, Usman and Moinuddin

when dealing with dark data, towards organisational wisdom and strategic decision-making

Establishing a centralised database for tracking carbon emissions from all digital operations, allowing monitoring

and reduction of digital carbon footprint

Utilising a KM system, including tools and protocols for analysing energy consumption data across all IT systems,

supporting energy efficiency improvement

(2024), Beer (2020), Costa and Monteiro (2016)
Yang et al. (2024), Yadav et al. (2023)

Liao et al. (2024), Yadav et al. (2023), Yang et al. (2024)
Abbas and Khan (2023)

Providing employee guidelines on sustainable software development, including how to write energy-efficient code  Siebra et al. (2013), Shahzad et al. (2020), Sharanya et al.

and minimise computational waste

Adopting virtualisation and cloud computing to reduce the physical footprint and energy consumption of IT

operations

(2024)

Achar (2022), Katal et al. (2023), Sharanya et al. (2024),
Oztemel and Gursev (2020)

Sharing, documenting, and exchanging tacit knowledge (knowledge gained through experience) among employees  Hung et al. (2024), Asbari et al. (2020), Davies (2015), Zhong

to improve dark data management

Combining documented knowledge to create comprehensive strategies for managing dark data and empowering
employees to apply these strategies into their everyday practices to enhance the management of dark data

etal. (2024)

Gimpel (2021), Lugmayr et al. (2017), Yang et al. (2024),
Jackson and Hodgkinson (2023)

Note: Please see the full reference list of this article, Smuts, H. & Van der Merwe, A., 2025, ‘From dark data to insight: The role of knowledge management in promoting digital decarbonisation’,
South African Journal of Information Management 27(1), a1967. https://doi.org/10.4102/sajim.v27i1.1967, for more information.

IT, information technology; KM, knowledge management.
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sections was developed, aligned with the research question
for this study. The questionnaire included a demographic
section, a content section using a 5-point Likert scale
(1 = strongly disagree, 5 = strongly agree), and a general
section with an open-ended question. The open-ended
question was intended to capture any additional KM strategies
or practices the respondents wished to share regarding the
research topic. The questionnaire was hosted on SurveyMonkey
(https:/ /www.surveymonkey.com/), and a URL was
generated and shared via LinkedIn networks, including KM
practitioner groups. After reading a description of the
background and purpose of the study, the respondents
provided informed consent before accessing the questionnaire.
Quantitative and qualitative data were collected over a
3-month period from August to September 2024. The
quantitative data were statistically analysed utilising
Statistical Package for the Social Sciences (SPSS, IBM
Corporation, Armonk, New York, US) v29.0.0.0, including
reliability tests through Cronbach’s alpha, one-way analysis
of variance (ANOVA) and factor analysis. Thematic analysis
was applied to analyse the qualitative data, creating themes
and a frequency count (Oates et al. 2022).

Ethical considerations

Ethics in research ensures that studies are conducted
responsibly, respecting participants’ rights, dignity and well-
being (Oates et al. 2022). It requires obtaining informed
consent, maintaining confidentiality and adhering to honesty,
integrity and fairness principles throughout the research
process. As part of the ethics process, this study was approved
by the Institutional Ethics Committee. Ethical approval to
conduct this study was obtained from the University of
Pretoria and Faculty Committee for Research and Integrity
(EBIT/23/2022).

Results

This article presents the study results in three sections: the
demographic profile, the statistical analysis and the thematic
analysis. The respondents” demographic profiles include their
location (continent), operating and decision-making roles,
and the industry sectors represented. Of the 606 responses
received, 11 respondents did not provide consent and 23 gave
consent but did not begin the questionnaire. After screening
for incomplete data, 33 responses were excluded, with 539
remaining for analysis. Table 2 and Table 3 display the
respondents’ continental locations and industry sectors.

Table 2 represents the distribution of the respondents across
seven continents. North America has the largest
representation at 31.9% (172), followed by Europe at 21.5%
(116) and Asia at 19.9% (107). Africa (10.8%) and Australia
(9.8%) have moderate representation, while South America
(5.8%) and Antarctica (0.4%) have the smallest shares.

Table 3 depicts the industries, with the highest contribution
from IT at 21.9% (118), followed by banking and financial
services at 13.5% (73), construction and building at 10.0%
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(54), education at 9.8% (53) and healthcare at 9.6% (52). The
remaining industries, such as agriculture, automotive,
engineering, telecommunication, hospitality, aerospace and
aviation, and niche sectors such as legal services, the military,
mining, and waste and recycling, each represent a smaller
share of the overall profile.

Table 4 and Table 5 presents the respondents’ functional
roles consisting of their operating roles and decision profiles.

Table 4 highlights three operating roles, with KM practitioner
the most prominent at 41.7% (225), followed by data analyst
or data scientist and organisational learning practitioner,

TABLE 2: Location of respondents.

Continent Count %
Africa 58 10.8
Antarctica 2 0.4
Asia 107 19.9
Australia 53 9.8
Europe 116 215
North America 172 31.9
South America 31 5.8
Total 539 100.0

TABLE 3: Representation of industry sectors (in percentage).

Industry Count %
Aerospace and aviation 10 19
Agriculture 19 3.5
Automotive 19 35
Banking and financial services 73 13.5
Construction and building 54 10.0
Education 53 9.8
Engineering 16 3.0
Healthcare 52 9.6
Hospitality 12 2.2
Information technology 118 219
Legal services 6 1.1
Military 4 0.7
Mining and minerals 4 0.7
Telecommunication 17 3.2
Waste and recycling 6 1.1
Other 76 14.1
Total 539 100.0

TABLE 4: Operating roles of respondents.

Operating role Count %

Data analyst or data scientist 107 19.9
Knowledge management practitioner 225 41.7
Organisational learning practitioner 107 19.9
Other 100 18.6

Note: Operating role refers to a position responsible for the day-to-day execution of business
activities, ensuring smooth operations and alignment with strategic goals.

TABLE 5: Decision profiles of respondents.

Decision profile Count %
Decision-implementation 158 29.3
Decision-making 345 64.0
Other 36 6.7
Total 539 100.0

Note: Decision-making profile defines an individual’s approach, authority, and responsibility
for making decisions that impact business outcomes and operations.
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both at 19.9% (107). Where respondents selected the Other
category, operating roles such as C-level roles and consulting
roles were specified. Table 5 depicts the decision profiles of
the respondents, with decision-making having the highest
representation at 64.0% (345). Decision-implementation
accounts for 29.3% (158), while the respondents specified
consultant and general staff in the Other category.

In terms of the statistical analysis, Cronbach’s alpha
reliability for the factors is 0.973, suggesting that the 18
Knowledge Management Sustainability (KMSU) factors
have excellent internal reliability (Izah, Sylva & Hait 2023;
Tibeica et al. 2024). This result implies that the factors are
closely correlated. Factor analysis was used to identify a
relatively small number of factor groupings that can be
used to represent relationships among sets of many
interrelated variables (Field 2024; Purwono et al. 2023).
This technique was applied to the questionnaire data to
explore the groupings that might exist among the KMSU
factors promoting digital decarbonisation. The Varimax
rotation method was used to produce factor loading that
minimises the number of variables with high loadings,
either positive or negative, for each factor (Akhtar-Danesh
2017). For the KMSU factors extracted from the literature,
the factor analysis shows that 18 KMSU factors can be
grouped into four principal factor classifications, as
depicted in Table 6.

After the Varimax rotation, Factor Grouping 1 (interpreted
as digital decarbonisation and KM practices) accounts for
25.45% of the total variances between KMSU factors,
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whereas Factor Grouping 2 (interpreted as dark data
management and risk mitigation strategies) accounts for 18.92%
of variances between KMSU factors. Factor Grouping 3
(interpreted as energy-efficient IT operations and sustainable
hardware practices) accounts for 18.80% of the total variances
between KMSU factors, and Factor Grouping 4 (interpreted
as knowledge reusability strategies) accounts for 10.44% of the
total variances between KMSU factors. These four factor
groupings account for 73.61% of the total variances among
KMSU factors.

The open-ended question enquired whether respondents
wanted to suggest organisational strategies and practices
related to KM that might be considered to manage dark
data and, ultimately, digital decarbonisation, and 381
qualitative comments were captured. The analysis excluded
comments in which respondents did not add any strategies,
for example ‘N/A’, ‘nothing further’, ‘comprehensive
survey’, and others, resulting in 315 lines for analysis. The
comments were categorised by creating the themes depicted
in Table 7 (Oates et al. 2022). Table 7 shows the theme,
implementation guideline type, keywords and phrases
contributing to the theme, as well as the count indicating
the number of comments, of which some occurred more
than once, contributing to the particular theme. The
implementation guideline type was allocated based on the
three branches of strategy suggested by Johnson et al.
(2020), that is context, content and process. The Factor
Grouping description relevant to that theme was inserted in
the “Factor’ column based on the detailed description of the
particular theme. The ‘Other’ category was excluded for
further analysis.

TABLE 6: Rotated factor matrix (loading) of knowledge management practices to address digital carbonisation and sustainability.

Component?

We regularly conduct workshops and training sessions where employees share strategies for optimising server usage and reducing

unnecessary data storage to support our sustainability objectives.

0.77 = ° °

Our organisation has implemented a centralised database that tracks carbon emissions from all digital operations, allowing us to monitor and 0.75 - - -

reduce our digital carbon footprint.

Employees are provided with guidelines on sustainable software development, including how to write energy-efficient code and minimise

computational waste.

We have integrated digital decarbonisation targets, such as reducing data centre energy use by a specific percentage, into our KM and

operational policies.

0.74 . - -

Our KMS includes tools and protocols for analysing energy consumption data across all IT systems, helping us identify areas for improvement 0.70 - - -

in energy efficiency.

Our organisation combines various pieces of documented knowledge to create comprehensive strategies for managing dark data. 0.64 - - -

We have implemented effective strategies to identify and manage dark data within our data storage systems. - 0.73 - -

We prioritise the secure and compliant handling of dark data to ensure it does not pose a threat to our organisation. - 0.73 - -

Our organisation regularly reviews and analyses dark data to uncover valuable insights and reduce unnecessary data storage. - 0.64 - -

Our organisation is aware of the potential risks and challenges associated with managing dark data. - 0.63 - -

Our IT department has implemented significant measures to reduce the energy consumption of servers and computers. - - 0.73 -

Our organisation has implemented comprehensive e-waste management policies, including responsible disposal, recycling and reuse of - - 0.72 -

outdated IT equipment.

We prioritise the procurement and use of IT hardware designed for sustainability, including the use of environmentally friendly materials and - - 0.72 -

energy-efficient devices.

Our software development practices emphasise energy efficiency, ensuring our applications minimise processing power and energy usage. - - 0.71 -

The adoption of virtualisation and cloud computing in our organisation has significantly reduced the physical footprint and energy - - 0.68 -

consumption of our IT operations.

We have established clear goals and metrics to track the progress of our energy efficiency initiatives within IT operations. - - 0.68 -

The practice of discarding single-use knowledge after its immediate use reduces opportunities for reusing valuable insights. - - - 0.74

Single-use knowledge, valuable only for a specific purpose and not retained for future use, often leads to inefficiencies in our organisation. - - - 0.74

KM, knowledge management; KMS, knowledge management system; IT, information technology.

T, Rotation converged in seven iterations; Extraction Method: Principal component analysis; Rotation Method: Varimax with Kaiser normalisation.
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TABLE 7: Additional knowledge management strategies and practices suggested by respondents.

Themes Factor associated Respondent comments as description of the themes Count
Business process Knowledge reusability Improve business processes; process protocols to minimise steps across different departments and platforms; increase 5
strategies efficiency; processes related to the key components of our operational areas.
Data governance Dark data managementand Conduct regular data audits; data generation and management policies, data governance and stewardship; data 36
and stewardship  risk mitigation strategies inventory; data governance framework; data literacy; data regulation and appropriate monitoring; encourage life-cycle
management of data products.
Data Dark data management and Assessing the usefulness of such data; classifying the data based on the type of information; clean data strategy; 53
management risk mitigation strategies collecting only necessary data; data classification and categorisation; identifying and cataloguing dark data sources,
locations, and formats; data scraping and enrichment to deal with sparse and incomplete data; enterprise data
management; metadata management.
Data security Dark data management and Advanced security system; be more encrypted, more passwords, database, and security; firewall implementation and 16
risk mitigation strategies use of modern technology for better security and management of dark data; fully automatic security services.
Decision-making Digital decarbonisation and Data visualisations; data-driven decision-making; unlock insights; wisdom. 6
KM practices
Interdisciplinary ~ Knowledge reusability Collaboration with external partners fosters innovative solutions; encourage cross-departmental collaboration to share 10
collaboration strategies knowledge on data management practices with a focus on reducing duplication of data; foster interdisciplinary projects
or initiatives that require employees to work together across functional boundaries.
Knowledge and  Digital decarbonisation and Create a knowledge repository with best practices, case studies, and lessons learned from managing dark data, enabling 34
information KM practices continuous organisational learning and improvement; documentation organisation, centralised consolidation hubs;
management implement KM and organisational learning strategies; taxonomy and ontology development; use the information
efficiently.
Measurement Digital decarbonisation and Define goals; carbon footprint analysis; establish metrics and monitor systems to track effectiveness; define measurable 14
KM practices targets. Regular review and optimisation; track sustainability impact; visibility on total data utilisation, i.e., data
regularly utilised versus data largely dormant.
Organisational Knowledge reusability Promote a culture of innovation across all levels; promote a culture of knowledge-sharing; promote a culture of 5]
culture strategies continuous learning and sustainability.
Organisational Energy-efficient IT Long-term strategic plan that roadmaps a route towards sustainability goals; digital transformation strategies must 17
goals operations and sustainable incorporate overall governance and management of dark data and digital decarbonisation; IT strategic roadmaps;
hardware practices strategic goals to develop the work system within the organisation; sustainable products.
Organisational Digital decarbonisation and Build a data-responsible organisation using training and awareness; continuous learning; educate employees on data 59
learning KM practices management best practices, data quality, and data governance; employees should be well informed and be aware of
the goal of digital decarbonisation; knowledge related to KM and organisational learning; learn how to analyse dark
data, making the concept and risks thereof clear to everyone in the organisation; ongoing research; online webinars to
discuss changes and implement; organisational learning through data governance frameworks; publications and focus
groups to spread information correctly.
Technology Energy-efficient IT Al-powered software and machine learning can help categorise dark data through analysis; cloud computing and storage; 51
operations and sustainable  collaborative platforms; digital twinning; implement robust data discovery tools that use Al and machine learning to
hardware practices identify, classify, and categorise dark data; implement energy-efficient data storage and processing practices; invest in
the right tools and technologies; invest in sustainable IT infrastructure; optimise data processing and storage.
Organisational Knowledge reusability Department of specialists for troubleshooting; developing a separate department for managing dark data; using 6
structure strategies incentives and penalties; hiring knowledgeable personnel
Other N/A A total enterprise reinvention; improving customer experiences; time, commitment, and money 3
Total 315

KM, knowledge management; IT, information technology; Al, artificial intelligence; N/A, not applicable.

Table 7 presents 13 KM strategies and practices suggested by
respondents, incorporating suggestions at a detailed level.

Discussion

This study sought to examine sustainability and dark data
KM strategies and KM practices in support of digital
decarbonisation. Factor Grouping 1: digital decarbonisation
and KM practices consists of 6 KMSU factors, all reflecting
high factor loadings (Williams, Onsman & Brown 2010). The
following factors had the strongest association (0.771, 0.748,
0.737, 0.726, and 0.703, respectively): creating awareness
among employees to share strategies for optimised server usage; a
centralised database that tracks, monitors and reduces the digital
carbon footprint; employee guidelines on sustainable software
development; integrating the digital decarbonisation target into
KM and operational policies, and tools and protocols for analysing
energy consumption data across all IT systems. All of these
factors are essential to advancing digital sustainability. The
next KMSU factor, with a strong association of 0.640, calls
for a strong focus on dark data management through
documented knowledge. Organisations should develop
comprehensive strategies for managing dark data by
documenting and converting personal experience-based
knowledge into usable formats while effectively sharing
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tacit knowledge among employees. This approach ensures a
seamless flow from data to wisdom, enabling the extraction
of valuable insights from dark data.

Factor Grouping 2: dark data management and risk mitigation
strategies consists of four KMSU factors — all with strong
association. The first two factors are: effective strategies to identify
and manage dark data (0.734) and prioritise the secure and compliant
handling of dark data (0.728). Effective strategies should be
implemented to identify and manage dark data securely and
compliantly, minimising potential risks to the organisation
while managing the impact of dark data regarding digital
decarbonisation. The next two KMSU factors: conducting
regular reviews (0.624) and analysing dark data to uncover valuable
insights and reduce unnecessary data storage (0.628). These factors
create awareness of the potential risks and challenges
associated with managing dark data. Organisations should
review and analyse dark data proactively to uncover valuable
insights, minimise unnecessary storage, and address potential
risks and challenges.

Factor Grouping 3: energy-efficient IT operations and sustainable
hardware practices consists of six KMSU factors — all with
strong association. The first four KMSU factors are the
following: the implementation of measures to reduce the energy
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consumption of servers and computers (0.732); the implementation
of e-waste management policies, including responsible disposal,
recycling, and reusing outdated IT equipment (0.717); the
procurement and use of IT hardware designed for sustainability
(0.716); and implementing software development practices that
emphasise energy efficiency (0.708). Organisations should
introduce measures to decrease energy consumption across
servers and computers while establishing robust e-waste
management policies for responsibly disposing, recycling,
and reusing outdated IT equipment. In addition, sustainable
procurement practices prioritise eco-friendly and energy-
efficient hardware, and software development focusses on
minimising computational energy use. The next two KMSU
factors constitute: adopting virtualisation and cloud computing
in an organisation and establishing clear goals and metrics to track
the progress of energy efficiency initiatives within IT operations,
with a factor loading of 0.677 and 0.676, respectively. By
adopting virtualisation and cloud computing, organisations
can reduce the physical footprint and energy consumption of
their IT operations, supported by clearly defined goals and
metrics to monitor energy efficiency progress.

Factor Grouping 4: knowledge reusability strategies consists of
two KMSU factors with high loadings: discarding single-use
knowledge after its immediate use reduces opportunities for reusing
valuable insights (0.740) and single-use knowledge not retained
for future use often leads to inefficiencies in an organisation (0.738).
Discarding single-use knowledge after its immediate use
limits opportunities to reuse valuable insights and often
creates inefficiencies within the organisation. Single-use
knowledge should be documented and stored for future
reference, enabling its integration into broader knowledge-
sharing practices to address this effect.

The four factor groupings with their KMSU factors will
directly impact the application of KM in achieving
digital decarbonisation. By implementing KM strategies,
organisations can reduce the accumulation of dark data,
thereby lowering the demand for data centres and minimising
their associated carbon emissions. Through the efficient use,
reuse and disposal of data, KM practices promote sustainable
digital operations and align with broader environmental
goals, thus contributing to both organisational efficiency and
global efforts to reduce carbon footprints. The factor analysis
through dimension reduction provides valuable insights
by categorising KMSU factors into these coherent themes.
The application of these themes in an organisational context
facilitates targeted interventions. These groupings enable
organisations to prioritise specific KM-driven approaches that
align with their sustainability goals, enhancing both their
operational efficiency and contribution to environmental
stewardship.

By integrating the factor groupings (Table 6) with the themes
identified from the qualitative feedback (Table 7), the study
denoted specific KM strategies and practices promoting digital
decarbonisation, as shown in Table 8. Guidelines were
extracted and collated from the factor analysis descriptions
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and the qualitative comments provided by respondents
(Table 7). Table 8 operationalises the findings of the study
into a set of easily understandable and executable guidelines
to apply KM as a practice towards achieving digital
decarbonisation.

Knowledge management strategies and
practices in promoting digital decarbonisation
and sustainability

Because KM strategies and practices supporting digital
decarbonisation and sustainability focus on the interaction
between people and technology in the workplace, the KM
strategies and practices in Table 8 were categorised according
to a socio-technical framework to operationalise this study’s
findings. Trancossi, Pascoa and Mazzacurati (2021) have
proposed a socio-technical framework consisting of four key
components. The technical sub-system includes tasks (work,
activity, and participation) and the physical system
(hardware, software, and infrastructure). The social sub-
system encompasses the employees (people) and the structure
of the organisation. Optimal functioning of the work system
occurs when people have the necessary competencies and
production knowledge to manage digital decarbonisation
and sustainability effectively. The technical sub-system is
designed to be reprogrammable to accommodate changes in
activities. This adaptive feature of the technical system is
initiated by the workforce leveraging their knowledge and
skills to enhance digital decarbonisation and sustainability
efforts (Margherita & Braccini 2020).

This article proposes a socio-technical work system to
operationalise the findings while recognising that the
interaction between people and technology requires a socio-
technical design for KM strategies and practice. The study
applied the conceptual top-down and bottom-up approaches
for architecting technology transitions proposed by Davis,
Mazzuchi and Sarkani (2013) to create a socio-technical work
system that the organisations could apply when defining
their KM strategies and practices in support of digital
decarbonisation and sustainability as depicted in Figure 1.

Figure 1 shows the two parts of a socio-technical system,
with the identified KM strategies and the KM practices
allocated based on their relevance to that particular socio-
technical system component. Organisational goals are
defined by incorporating specific sustainability targets that
would guide efforts in the socio-technical work system to
change the current state and focus on sustainability. Two KM
strategies, namely business process and data management,
were associated with Task in the technical system, and two
KM strategies, that is technology and data security, were
associated with the Physical system. Tasks are a key aspect of
the technical system, requiring alignment between
technology, people and processes. Linking these KM
strategies to task management ensures that organisational
activities are structured and measured effectively to support
both technical efficiency and overall organisational objectives.
Three KM strategies, namely decision-making, organisational
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TABLE 8: Knowledge management strategies, practices and guidelines in support of digital decarbonisation and organisational sustainability.

Strategy

Practices

Guidelines

Digital decarbonisation
and KM practices

Data governance
and stewardship

Data management

Data security

Organisational
learning

Dark data management Decision-making

and risk mitigation
strategies

Energy-efficient IT
operations and
sustainable hardware
practices

Knowledge reusability
strategies

Knowledge and
information
management

Measurement

Organisational
goals

Technology

Business process

Interdisciplinary
collaboration

Organisational
culture

Organisational
structure

e Conduct regular data audits

* Establish data generation and management policies

¢ Implement data governance and stewardship practices

* Maintain a data inventory

* Develop a data governance framework

* Promote data literacy across the organisation

* Ensure data regulation and appropriate monitoring

e Encourage life-cycle management of data products

* Conduct stewardship workshops and training sessions on reducing data storage

o Assess the usefulness of data

o Classify data based on the type of information

* Implement a clean data strategy

e Collect only necessary data

o Perform data classification and categorisation

¢ |dentify and catalogue dark data sources, locations, and formats

e Utilise data scraping and enrichment to address sparse and incomplete data

* Practice enterprise data management

* Manage metadata effectively

e Conduct workshops and training sessions on optimising data storage

e Combine documented knowledge to develop dark data management strategies

* Prioritise secure and compliant handling of dark data to mitigate organisational risks
* Implement effective strategies to identify and manage dark data within data storage systems

Implement advanced security measures (encryption, password management and firewall implementation)
Use modern technology for better security and management of dark data
Implement fully automatic security services

o o

Build a data-responsible organisation through training and awareness initiatives
Promote continuous learning in data management practices

Educate employees on data quality and governance best practices

Ensure employees are informed about the goals of digital decarbonisation
Enhance knowledge related to KM and organisational learning

Teach employees how to analyse dark data effectively

Clarify the concepts and risks of dark data to all members of the organisation
Conduct ongoing research to stay updated on best practices

Host online webinars to discuss changes and implement new strategies
Foster organisational learning through data governance frameworks

Utilise publications and focus groups to disseminate information accurately

@ o000 00 0 0 0 0

Preserve knowledge used for specific purposes to increase opportunities for reuse

Avoid discarding valuable insights after immediate application to boost organisational efficiency
Leverage data visualisations to improve comprehension

Foster a culture of data-driven decision-making

Extract insights from data to guide strategic actions

Convert insights into wisdom for informed decision-making

Regularly review and analyse dark data to uncover valuable insights

Develop a centralised knowledge repository for best practices, case studies, and lessons learned from managing dark data
Establish centralised hubs for organising and consolidating documentation

Implement comprehensive KM strategies to enhance organisational learning

Create taxonomies and ontologies to structure and categorise knowledge effectively

Optimise the use of information to maximise its value

Retain single-use knowledge to enhance opportunities for reuse and reduce inefficiencies

Utilise tools and protocols in the KMS to analyse energy consumption data

Recognise potential risks and challenges associated with managing dark data

Define clear goals for data management and sustainability

Establish clear goals and metrics to track energy efficiency initiatives within IT operations

Conduct carbon footprint analysis to assess environmental impact

Establish metrics and monitoring systems to track effectiveness

Set measurable targets for data management and sustainability initiatives

Regularly review and optimise data management practices

Regularly review and analyse dark data to uncover valuable insights and decrease unnecessary storage
Ensure visibility of total data utilisation, differentiating between regularly used and largely dormant data

Formulate a long-term strategic plan that provides a roadmap for achieving sustainability goals

Align digital transformation strategies with the governance and management of dark data and digital decarbonisation
Develop IT strategic roadmaps that support organisational objectives

Set strategic goals to improve the work system within the organisation

Focus on creating sustainable products

Recognise the potential risks and challenges related to managing dark data

® o 0 0 0 o

Implement collaborative platforms for data management

Adopt virtualisation and cloud computing to reduce the physical footprint and energy consumption of servers and computers
Leverage digital twinning technology

Implement robust data discovery tools that use Al and machine learning for dark data identification, classification, and categorisation
Implement and optimise energy-efficient data storage and processing practices

Invest in the right tools and technologies and sustainable IT infrastructure

Implement comprehensive e-waste management policies (responsible disposal, recycling, and reuse) of outdated IT equipment
Prioritise procurement of sustainable IT hardware (environmentally friendly materials, energy-efficient devices)

Emphasise energy efficiency in software development to minimise processing power and energy usage

Provide guidelines on sustainable software development and energy-efficient coding

© o 0 000 0 0 0 o

Implement a centralised database to track carbon emissions from digital operations
Integrate digital decarbonisation targets into KM and operational policies

Improve business processes by minimising steps across departments and platforms
Increase efficiency in processes related to key operational areas

Collaborate with external partners to foster innovative solutions

Encourage cross-departmental collaboration to share knowledge on data management practices
Focus on reducing duplication of data through collaborative efforts

Foster interdisciplinary projects that require collaboration across functional boundaries

Promote a culture of innovation throughout the organisation

Foster a culture of knowledge-sharing among team members

Encourage a continuous learning mindset focussed on sustainability

Foster a culture of continuous learning to ensure valuable insights are preserved for future use

Establish a specialised department for troubleshooting and managing dark data
Introduce incentives and penalties to promote proper management of dark data
Recruit knowledgeable personnel to strengthen dark data management efforts

KM, knowledge management; IT, information technology; Al, artificial intelligence; KMS, knowledge management system.
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¢ Business process
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Current e Organisational |:>
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¢ Organisational learning
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* Measurement

Concerned with the procedures, tasks, and
technology needed to transform inputs and outputs
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Joint optimisation

7/ N\
e Interdisciplinary collaboration
K
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¢ Data security
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influences of an organisation Future
such as environmental, social state
influences and interactions, y
stakeholder and partnering
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(Organisation)

perspectives

e Organisational structure
¢ Data governance and
stewardship

¢ Knowledge and information management

FIGURE 1: The knowledge management strategy and practice socio-technical work system supporting digital decarbonisation.

learning and organisational culture, were associated with
people in the social system, highlighting the importance of
aligning skills, knowledge and social dynamics to foster
effective collaboration and informed decision-making within
organisations. Two KM strategies, namely organisational
structure and data governance and stewardship, were
associated with Structureinthe social system. Interdisciplinary
collaboration is associated with joint optimisation and also
incorporates external influences such as input from suppliers
(e.g., cloud) or partners. Performance against the
organisational goals and progress towards the future state is
measured, and learning is incorporated in (or drawn from)
the knowledge and information management system. The
cyclical nature of the work system ensures that performance
alignment with sustainability goals is constantly measured
and continuously improved.

Key considerations associated with each of these KM
strategies and KM practices are presented in and visualised
in Figure 1, guiding organisations in the socio-technical
environment to progress from data to green insights and on
how to navigate this complex environment. The application
of the guidelines in real-world scenarios may include an
organisation that conducts regular data audits and establishes
a robust data governance framework to ensure effective
digital decarbonisation. In another case, an information
communication technology (ICT) organisation could classify
its data, implement a clean data strategy and develop secure
protocols for handling dark data, thus reducing its carbon
footprint by optimising energy usage in data storage. From a
healthcare organisational perspective, an organisation might
leverage interdisciplinary collaboration to share knowledge
on data management practices, thus fostering a culture of
continuous learning. In addition, organisations can adopt
cloud computing and virtualisation to reduce physical
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hardware requirements, minimising environmental impact
while maintaining operational efficiency. These practical use
case examples demonstrate how the proposed guidelines can
be successfully applied across industries to support
sustainability and performance optimisation because the
guidelines accommodate holistic thinking. Examples of
organisations successfully implementing similar KM
strategies and practices for sustainability include the
Bayerische Motoren Werke AG (BMW) Group, which
integrates  digital  decarbonisation  through  smart
manufacturing, using data insights to reduce carbon
emissions in production processes. They employ data
management strategies to optimise energy consumption in
their plants and use digital tools such as cloud computing
and Al to reduce the environmental impact of their
operations. Bayerische Motoren Werke AG also works on
creating a circular economy model for its vehicles, leveraging
digital data to minimise waste and carbon footprints
(https:/ /www.bmwgroup.com/en/sustainability.html).
Google has invested in sustainable IT practices, including
energy-efficient data storage and processing. The data centres
of the company have been carbon-neutral since 2007, and it is
working towards running its operations on 100% renewable
energy. Google further utilises AI and machine learning for
data-driven decision-making to reduce energy consumption
and improve the overall efficiency of its cloud services
(https:/ /sustainability.google/).

Conclusion

This study strove to examine KM practices in support of
digital decarbonisation and present a contextualised
representation of what KM factors organisations must
consider in support of digital decarbonisation. The
researchers collected 539 questionnaire responses and
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analysed the data through a factor analysis for the Likert
scale questions and thematic analysis for the open-ended
question to identify the KM strategies and KM practices
related to digital decarbonisation and sustainability. A total
of 13 key KM strategies and KM practices were identified,
each described by a list of guidelines. The KM strategies
and KM practices were incorporated into a socio-technical
work system to guide organisations in applying their KM
capabilities to achieve digital decarbonisation and
sustainability organisational objectives.

The study highlights several key factors, including the
importance of digital decarbonisation, effective KM
practices and dark data management strategies in promoting
sustainability. It underscores the need for comprehensive
data governance, data security and continuous learning
within organisations to enhance both digital decarbonisation
efforts and organisational performance. The study also
emphasises the value of implementing energy-efficient IT
practices, developing centralised knowledge repositories
and fostering interdisciplinary collaboration to address
dark data risks.

This research contributes to advancing KM strategies,
particularly in managing dark data, to support digital
decarbonisation goals. It provides actionable guidelines for
organisations to integrate digital decarbonisation into their
operations and decision-making, which will improve
organisational efficiency, reduce carbon footprints and
promote the reuse of valuable data insights. This study
enriches the core discipline of KM by connecting it
to emerging sustainability needs and organisational
performance optimisation.

Future research could focus on empirically testing socio-
technical work systems to better operationalise their
application in organisational contexts. Such research might
involve conducting longitudinal case studies across
various industries to track the long-term impact of the
socio-technical framework or implementing pilot projects
in specific sectors to assess its practical viability. In addition,
the proposed framework must be validated by examining its
scalability and adaptability across differing organisational
sizes, industries, and geographical regions. Such empirical
testing would provide valuable insights into the
effectiveness and potential for broader implementation of
the socio-technical approach in driving organisational
transformation.

Acknowledgements

This article forms part of a research project led by Professor
Hanlie Smuts, project number EBIT/23/2022.

Competing interests

The authors declare that they have no financial or personal
relationships that may have inappropriately influenced them
in writing this article.

Page 11 of 13 . Original Research

http://www.sajim.co.za . Open Access

Authors’ contributions

H.S. and A.v.d.M. conceptualised the study and contributed
to validation, writing—review and editing, discussing the
results and commenting on the manuscript. H.S. contributed
to methodology, software, formal analysis, investigation,
data curation, writing—original draft preparation and project
administration. A.v.d.M was involved in supervision.

Funding information

This research received no specific grant from any funding
agency in the public, commercial or not-for-profit sectors.

Data availability

The data that support the findings of this study are not yet
openly and readily available because of the data being
part of an ongoing study and will be available from the
corresponding author, H.S., upon reasonable request.

Disclaimer

The views and opinions expressed in this article are those of
the authors and are the product of professional research. The
article does not necessarily reflect the official policy or
position of any affiliated institution, funder, agency or that of
the publisher. The authors are responsible for this article’s
results, findings and content.

References

Abbas, J. & Khan, S.M., 2023, ‘Green knowledge management and organizational
green culture: An interaction for organizational green innovation and green
performance’, Journal of Knowledge Management 27(7), 1852—1870. https://doi.
org/10.1108/JKM-03-2022-0156

Achar, S., 2022, ‘How adopting a cloud-based architecture has reduced the energy
consumptions levels’, International Journal of Information Technology and
Management 13, 15-23.

Ackoff, R.L., 1989, ‘From data to wisdom’, Journal of Applied Systems Analysis 16, 3-9.

Adhiatma, A., Fachrunnisa, O. & Tjahjono, H.K., 2021, ‘A value creation process for
sustainability of knowledge based-society, in complex, intelligent and software
intensive systems’, in L. Barolli, A. Poniszewska-Maranda & T. Enokido (eds.),
pp. 307-314, Springer International Publishing, Cham.

Ajis, A.F.M. & Baharin, S.H., 2019, ‘Dark data management as frontier of information
governance’, in 2019 IEEE 9th Symposium on Computer Applications & Industrial
Electronics (ISCAIE), pp. 34-37. IEEE. Kota Kinabalu, https://doi.org/10.1109/
ISCAIE.2019.8743915

Akhtar-Danesh, N., 2017, ‘A comparison between major factor extraction and factor
rotation techniques in Q-methodology’, Open Journal of Applied Sciences 7(4),
147-156. https://doi.org/10.4236/0japps.2017.74013

Asbari, M., Wijayanti, L.M., Hyun, C.C., Purwanto, A. & Santoso, P.B., 2020, ‘Effect of
tacit and explicit knowledge sharing on teacher innovation capability’, Dinamika
Pendidikan 14(2), 47-95. https://doi.org/10.15294/dp.v14i2.22732

Bathre, M. & Das, P.K., 2020, ‘Review on an energy efficient, sustainable and
green internet of things’, in 2nd International Conference on Data,
Engineering and Applications (IDEA), IEEE, Bhopal, February 28-29, 2020,
pp. 1-6.

Beer, M., 2020, ‘Making a difference: Developing actionable knowledge for practice
and theory’, Journal of Applied Behavioral Science 56, 506-520. https://doi.
org/10.1177/0021886320939613

Brooks, S., Wang, X. & Sarker, S., 2012, ‘Unpacking green IS: A review of the existing
literature and directions for the future’, in J. Vom Brocke, S. Seidel & J. Recker
(eds.), Green business process management: Towards the sustainable enterprise,
pp. 15-37, Springer, Berlin.

Brynjolfsson, E. & Mcelheran, K., 2016, ‘The rapid adoption of data-driven decision-
making’, American Economic Review 106(5), 133-139. https://doi.org/10.1257/
aer.p20161016

Cao, Z., Zhou, X., Hu, H., Wang, Z. & Wen, Y., 2022, ‘Toward a systematic survey for carbon
neutral data centers’, IEEE Communications Surveys & Tutorials 24(2), 895-936.

Chatterjee, S., Rana, N.P. & Dwivedi, Y.K., 2024, ‘How does business analytics
contribute to organisational performance and business value? A resource-based
view’, Information Technology & People 37, 874—894.



http://www.sajim.co.za
https://doi.org/10.1108/JKM-03-2022-0156
https://doi.org/10.1108/JKM-03-2022-0156
https://doi.org/10.1109/ISCAIE.2019.8743915
https://doi.org/10.1109/ISCAIE.2019.8743915
https://doi.org/10.4236/ojapps.2017.74013
https://doi.org/10.15294/dp.v14i2.22732
https://doi.org/10.1177/0021886320939613
https://doi.org/10.1177/0021886320939613
https://doi.org/10.1257/aer.p20161016
https://doi.org/10.1257/aer.p20161016

Chaudhuri, R., Chatterjee, S., Vrontis, D. & Thrassou, A., 2024, ‘Adoption of robust
business analytics for product innovation and organizational performance: The
mediating role of organizational data-driven culture’, Annals of Operations
Research 339, 1757-1791. https://doi.org/10.1007/s10479-021-04407-3

Check, J. & Schutt, R.K., 2011, Research methods in education, Sage, Thousand Oaks, CA.

Chopra, M., Saini, N., Kumar, S., Varma, A., Mangla, S.K. & Lim, W.M., 2021, ‘Past,
present, and future of knowledge management for business sustainability’,
Journal of Cleaner Production 328, 129592. https://doi.org/10.1016/j.
jclepro.2021.129592

Corbett, J., 2010, ‘Unearthing the value of green IT’, in International Conference on
Information Systems (ICIS), December 12-15, 2010, AlS, St. Louis, pp. 1-21.

Costa, V. & Monteiro, S., 2016, ‘Key knowledge management processes for innovation:
A systematic literature review’, Journal of Information and Knowledge
Management Systems 46, 386—410. https://doi.org/10.1108/VIIKMS-02-2015-
0017

Dao, V., Langella, I. & Carbo, J., 2011, ‘From green to sustainability: Information
technology and an integrated sustainability framework’, Journal of Strategic
Information Systems 20(1), 63-79. https://doi.org/10.1016/j.jsis.2011.01.002

Davies, M., 2015, ‘Knowledge—explicit, implicit and tacit: Philosophical aspects’, in
International encyclopedia of the social & behavioral sciences, vol. 13, pp. 74-90.

Davis, K., Mazzuchi, T. & Sarkani, S., 2013, ‘Architecting technology transitions: A
sustainability-oriented sociotechnical approach’, Systems Engineering 16(2),
193-212. https://doi.org/10.1002/sys.21226

Demarest, M., 1997, ‘Understanding knowledge management’, Long Range Planning
30(3), 374-384. https://doi.org/10.1016/50024-6301(97)90250-8

Dzhengiz, T. & Niesten, E., 2020, ‘Competences for environmental sustainability: A
systematic review on the impact of absorptive capacity and capabilities’, Journal
of Business Ethics 162, 881-906. https://doi.org/10.1007/s10551-019-04360-z

Field, A., 2024, Discovering statistics using IBM SPSS statistics, Sage, London.

Frické, M., 2019, ‘The knowledge pyramid: The DIKW hierarchy’, Ko Knowledge
Organization 46(1), 33-46. https://doi.org/10.5771/0943-7444-2019-1-33

Gandhi, A., Lee, D., Liu, Z., Mu, S., Zadok, E., Ghose, K. et al., 2023, ‘Metrics for
sustainability in data centers’, ACM SIGENERGY Energy Informatics Review 3(3),
40-46. https://doi.org/10.1145/3630614.3630622

George, A.S., Sujatha, V., Hovan George, A.S. & Baskar, T., 2023, ‘Bringing light to dark
data: A framework for unlocking hidden business value’, Partners Universal
International Innovation Journal 1, 35-60.

Georgiou, M., Jackson, T., Hodgkinson, I.R., Jackson, L., Lockwood, S. & Zhong, K.,
2024, ‘Digital decarbonization in manufacturing supply chains: Addressing the
environmental impact of the data industry’, in International conference on
knowledge management in organizations, Springer, pp. 304—315.

Gimpel, G., 2021, ‘Dark data: The invisible resource that can drive performance now’,
Journal of Business Strategy 42(4), 223-232. https://doi.org/10.1108/JBS-02-
2020-0046

Godwin, I. & Amah, E., 2013, ‘Knowledge management and organizational resilience
in Nigerian manufacturing organizations’, Developing Country Studies 3, 104-120.

Goldkuhl, G., 2012, ‘Pragmatism vs interpretivism in qualitative information systems
research’, European Journal of Information Systems 21(2), 135—-146. https://doi.
org/10.1057/ejis.2011.54

Grander, G., Da Silva, L.F. & Santibafiez Gonzalez, E.D.R., 2021, ‘Big data as a value
generator in decision support systems: A literature review’, Revista de Gestdo
28(3), 205-222. https://doi.org/10.1108/REGE-03-2020-0014

Huang, C. & Lin, B., 2023, ‘Promoting decarbonization in the power sector: How
important is digital transformation?’, Energy Policy 182, 113735. https://doi.
org/10.1016/j.enpol.2023.113735

Hung, S.-Y., Tsai, J.C.-A., Chen, K., Chen, C. & Yeh, T-T., 2024, ‘Tacit knowledge sharing
in information systems development projects: Social interdependence and
regulatory focus perspectives’, Information Technology & People 37(4),
1449-1477. https://doi.org/10.1108/1TP-08-2022-0587

Inderwildi, O., Zhang, C., Wang, X. & Kraft, M., 2020, ‘The impact of intelligent cyber-
physical systems on the decarbonization of energy’, Energy & Environmental
Science 13(3), 744-771. https://doi.org/10.1039/C9EE01919G

Izah, S.C., Sylva, L. & Hait, M., 2023, ‘Cronbach’s alpha: A cornerstone in ensuring
reliability and validity in environmental health assessment’, ES Energy &
Environment 23, 1057.

Jackson, T. & Hodgkinson, I.R., 2023, ‘Is there a role for knowledge management in
saving the planet from too much data?’, Knowledge Management Research &
Practice 21(3), 427-435. https://doi.org/10.1080/14778238.2023.2192580

Jackson, TW. & Hodgkinson, I.R., 2022, ‘Keeping a lower profile: How firms can reduce
their digital carbon footprints’, Journal of Business Strategy 44(6), 363-370.
https://doi.org/10.1108/JBS-03-2022-0048

Jennex, M.E., 2017, ‘Big data, the internet of things, and the revised knowledge
pyramid’, ACM SIGMIS Database: The DATABASE for Advances in Information
Systems 48(4), 69—79. https://doi.org/10.1145/3158421.3158427

Jennex, M.E., 2009, ‘Re-visiting the knowledge pyramid’, in 2009 42nd Hawaii
International Conference on System Sciences (HICSS), January 5-8, 2009, IEEE,
Big Island, pp. 1-7.

Johnson, J., Whittington, R., Regnér, P., Angwin, D., Johnson, G. & Scholes, K., 2020,
Exploring strategy, Pearson UK, Harlow.

Katal, A., Dahiya, S. & Choudhury, T., 2023, ‘Energy efficiency in cloud computing data
centers: A survey on software technologies’, Cluster Computing 26, 1845-1875.
https://doi.org/10.1007/s10586-022-03713-0

Page 12 of 13 . Original Research

http://www.sajim.co.za . Open Access

Khan, R., Usman, M. & Moinuddin, M., 2024, ‘From raw data to actionable insights:
Navigating the world of data analytics’, International Journal of Advanced
Engineering Technologies and Innovations 1, 142-166.

Khosravi, A., Sandoval, O.R., Taslimi, M.S., Sahrakorpi, T., Amorim, G. & Pabon, J.J.G.,
2024, ‘Review of energy efficiency and technological advancements in data center
power systems’, Energy and Buildings 323, 114834. https://doi.org/10.1016/j.
enbuild.2024.114834

Klingenberg, B. & Rothberg, H.N., 2020, ‘The status quo of knowledge management
and sustainability knowledge’, Electronic Journal of Knowledge Management
18(2), 136-148. https://doi.org/10.34190/EJKM.18.02.004

Kumari, A. & Singh, M.P., 2023, ‘A journey of social sustainability in organization
during MDG & SDG period: A bibliometric analysis’, Socio-Economic Planning
Sciences 88, 101668. https://doi.org/10.1016/j.seps.2023.101668

Law, M., 2022, Energy efficiency predictions for data centres in 2023, DataCentre,
viewed 16 November 2024, from https://datacentremagazine.com/articles/
efficiency-to-loom-large-for-data-centre-industry-in-2023.

Li, L. & Zhao, N., 2023, ‘Explicit and tacit knowledge have diverging urban growth
patterns’, Urban Sustainability 3, 34. https://doi.org/10.1038/s42949-023-00116-x

Liao, G., Hou, X., Li, Y. & Wang, J., 2024, ‘The relationship between digital economy
and industrial green innovation efficiency — Based on the perspective of external
knowledge sources’, Journal of Knowledge Management 28(5), 1396-1413.
https://doi.org/10.1108/JKM-05-2023-0435

Lies, J., 2019, ‘Marketing intelligence and big data: Digital marketing techniques on
their way to becoming social engineering techniques in marketing’, International
Journal of Interactive Multimedia and Artificial Intelligence 5(5), 134—144. https://
doi.org/10.9781/ijimai.2019.05.002

Liu, T. & Lai, Z., 2022, ‘From non-player characters to othered participants: Chinese
women’s gaming experience in the “free” digital market, Information,
Communication & Society 25(3), 376-394. https://doi.org/10.1080/136911
8X.2020.1791217

Liu, Y., Chan, C., Zhao, C. & Liu, C., 2019, ‘Unpacking knowledge management practices
in China: Do institution, national and organizational culture matter?’, Journal of
Knowledge Management 23(4), 619-643. https://doi.org/10.1108/JKM-07-2017-
0260

Lorsch, K., Stroh, M.-F., Boos, W. & Kucharczyk, M., 2024, ‘The symbiosis of
decarbonization and digitalization: A sustainable future for organizations’, in
Proceedings of the Conference on Production Systems and Logistics: CPSL 2024,
July 9-12, 2024, pp. 552-562, Publish-Ing, Hannover.

Lugmayr, A., Stockleben, B., Scheib, C. & Mailaparampil, M.A., 2017, ‘Cognitive big
data: Survey and review on big data research and its implications. What is really
“new” in big data?’, Journal of Knowledge Management 21(1), 197-212. https://
doi.org/10.1108/JKM-07-2016-0307

Margherita, E. & Braccini, A.M., 2020, ‘Exploring the socio-technical interplay of
Industry 4.0: A single case study of an Italian manufacturing organisation’, in
Proceedings of the 6th International Workshop on Socio-Technical Perspective in IS
Development (STPIS 2020), Grenoble, France, June 8-9, 2020, pp. 121-126.

Masanet, E., Shehabi, A., Lei, N., Smith, S. & Koomey, J., 2020, ‘Recalibrating global
data center energy-use estimates’, Science 367(6481), 984-986. https://doi.
org/10.1126/science.aba3758

McBride, K., Misnikov, Y. & Draheim, D., 2022, ‘Discussing the foundations for
interpretivist digital government research’, in Y. Charalabidis, L.S. Flak & G.V.
Pereira (eds.), Scientific foundations of digital governance and transformation:
Concepts, approaches and challenges, pp. 121-147, Springer, Cham.

Mersico, L., Abroshan, H., Sanchez-Velazquez, E., Saheer, L.B., Simandjuntak, S., Dhar-
Bhattacharjee, S. et al., 2024, ‘Challenges and solutions for sustainable ICT: The role
of file storage’, Sustainability 16(18), 8043. https://doi.org/10.3390/su16188043

Miidom, D.F., Okoroafor, C.E.A. & Mabel, U.l., 2022, ‘Organizational intelligence and
corporate resilience’, International Journal of Advanced Academic Research 8,
53-71.

Mohamed, A-M.O., Mohamed, D., Fayad, A. & Al Nahyan, M.T., 2024, ‘Enhancing
decision making and decarbonation in environmental management: A review on
the role of digital technologies’, Sustainability 16(16), 7156. https://doi.
org/10.3390/5u16167156

Oates, B.J., Griffiths, M. & McLean, R., 2022, Researching information systems and
computing, Sage, London.

Oztemel, E. & Gursey, S., 2020, ‘Literature review of Industry 4.0 and related
technologies’, Journal of Intelligent Manufacturing 31, 127-182. https://doi.
org/10.1007/s10845-018-1433-8

Peerally, J.A., De Fuentes, C., Santiago, F. & Zhao, S., 2022, ‘The sustainability of
multinational enterprises’ pandemic-induced social innovation approaches’,
Thunderbird International Business Review 64(2), 115-124. https://doi.
org/10.1002/tie.22256

Ponto, J., 2015, ‘Understanding and evaluating survey research’, Journal of the
Advanced Practitioner in Oncology 6(2), 168-171. https://doi.org/10.6004/
jadpro.2015.6.2.9

Purwono, Y., Sulasmiyati, S., Susiana, H., Setiawan, A., Roslaini, R., Harefa, D. et al., 2023,
‘The development of an attidude measurement instrument of responsibility for
primary school students’, Arisen: Assessment and Research on Education 5, 1-9.

Rahman, H., 2022, ‘Organizational sustainability: Characteristics of agility’, in
H. Rahman (ed.), Achieving organizational agility, intelligence, and resilience
through information systems, pp. 72-102, 1GI Global Scientific Publishing,
Hershey, PA.



http://www.sajim.co.za
https://doi.org/10.1007/s10479-021-04407-3
https://doi.org/10.1016/j.jclepro.2021.129592
https://doi.org/10.1016/j.jclepro.2021.129592
https://doi.org/10.1108/VJIKMS-02-​2015-0017
https://doi.org/10.1108/VJIKMS-02-​2015-0017
https://doi.org/10.1016/j.jsis.2011.01.002
https://doi.org/10.1002/sys.21226
https://doi.org/10.1016/S0024-6301(97)90250-8
https://doi.org/10.1007/s10551-019-04360-z
https://doi.org/10.5771/0943-7444-2019-1-33
https://doi.org/10.1145/3630614.3630622
https://doi.org/10.1108/JBS-02-2020-0046
https://doi.org/10.1108/JBS-02-2020-0046
https://doi.org/10.1057/ejis.2011.54
https://doi.org/10.1057/ejis.2011.54
https://doi.org/10.1108/REGE-03-2020-0014
https://doi.org/10.1016/j.enpol.2023.113735
https://doi.org/10.1016/j.enpol.2023.113735
https://doi.org/10.1108/ITP-08-2022-0587
https://doi.org/10.1039/C9EE01919G
https://doi.org/10.1080/14778238.2023.2192580
https://doi.org/10.1108/JBS-03-2022-0048
https://doi.org/10.1145/3158421.3158427
https://doi.org/10.1007/s10586-022-03713-0
https://doi.org/10.1016/j.enbuild.2024.114834
https://doi.org/10.1016/j.enbuild.2024.114834
https://doi.org/10.34190/EJKM.18.02.004
https://doi.org/10.1016/j.seps.2023.101668
https://datacentremagazine.com/articles/efficiency-to-loom-large-for-data-centre-industry-in-2023
https://datacentremagazine.com/articles/efficiency-to-loom-large-for-data-centre-industry-in-2023
https://doi.org/10.1038/s42949-023-00116-x
https://doi.org/10.1108/JKM-05-2023-0435
https://doi.org/10.9781/ijimai.2019.05.002
https://doi.org/10.9781/ijimai.2019.05.002
https://doi.org/10.1080/1369118X.2020.1791217
https://doi.org/10.1080/1369118X.2020.1791217
https://doi.org/10.1108/JKM-07-2017-0260
https://doi.org/10.1108/JKM-07-2017-0260
https://doi.org/10.1108/JKM-07-2016-0307
https://doi.org/10.1108/JKM-07-2016-0307
https://doi.org/10.1126/science.aba3758
https://doi.org/10.1126/science.aba3758
https://doi.org/10.3390/su16188043
https://doi.org/10.3390/su16167156
https://doi.org/10.3390/su16167156
https://doi.org/10.1007/s10845-018-1433-8
https://doi.org/10.1007/s10845-018-1433-8
https://doi.org/10.1002/tie.22256
https://doi.org/10.1002/tie.22256
https://doi.org/10.6004/jadpro.2015.6.2.9
https://doi.org/10.6004/jadpro.2015.6.2.9

Roden, S., Nucciarelli, A., Li, F. & Graham, G., 2017, ‘Big data and the transformation of
operations models: A framework and a new research agenda’, Production Planning
& Control 28(11-12), 929-944. https://doi.org/10.1080/09537287.2017.1336792

Santarius, T., Dencik, L., Diez, T., Ferreboeuf, H., Jankowski, P., Hankey, S. et al., 2023,
‘Digitalization and sustainability: A call for a digital green deal’, Environmental
Science & Policy 147, 11-14. https://doi.org/10.1016/j.envsci.2023.04.020

Saura, J.R., Ribeiro-Soriano, D. & Palacios-Marqués, D., 2021, ‘From user-generated
data to data-driven innovation: A research agenda to understand user privacy in
digital markets’, International Journal of Information Management 60, 102331.
https://doi.org/10.1016/].ijinfomgt.2021.102331

Schembera, B. & Duran, J.M., 2020, ‘Dark data as the new challenge for big data
science and the introduction of the scientific data officer’, Philosophy & Technology
33, 93-115. https://doi.org/10.1007/s13347-019-00346-x

Shahzad, M., Qu, Y., Zafar, A.U., Rehman, S.U. & Islam, T., 2020, ‘Exploring the influence
of knowledge management process on corporate sustainable performance
through green innovation’, Journal of Knowledge Management 24(9), 2079-2106.
https://doi.org/10.1108/JKM-11-2019-0624

Shao, X., Zhang, Z., Song, P., Feng, Y. & Wang, X., 2022, ‘A review of energy efficiency
evaluation metrics for data centers’, Energy and Buildings 271, 112308. https://
doi.org/10.1016/j.enbuild.2022.112308

Sharanya, S., Vijayalakshmi, V. & Radha, R., 2024, ‘Achieving green sustainability in
computing devices in machine learning and deep learning techniques’, in
S. Sharanya, V. Vijayalakshmi & R. Radha (eds.), Computational intelligence for
green cloud computing and digital waste management, pp. 172-186, |G| Global
Scientific Publishing, Hershey, PA.

Shehabi, A., Smith, S.J., Masanet, E. & Koomey, J., 2018, ‘Data center growth in the United
States: Decoupling the demand for services from electricity use’, Environmental
Research Letters 13(12), 124030. https://doi.org/10.1088/1748-9326/aaec9c

Siebra, C., Costa, P., Da Silva, F.Q.B., Santos, A.L.M. & Mascaro, A., 2013, ‘The hardware
and software aspects of energy consumption in the mobile development
platform’, International Journal of Pervasive Computing and Communications
9(2), 139-162. https://doi.org/10.1108/1JPCC-04-2013-0007

Singha, S., 2024, ‘Nurturing positive organizational climates to enhance work
success: A positive psychology approach’, in S. Singha (ed.), Fostering
organizational sustainability with positive psychology, pp. 84-107, I1GI Global
Scientific Publishing, Hershey, PA.

Smuts, H. & Smith, A., 2021, ‘Collaboration of human and machine for knowledge
work: An organisational transformation framework for data-driven decision-
making’, in ZW.Y. Lee, T.K.H. Chan & C.M.K. Cheung (eds.), Information technology
in organisations and societies: Multidisciplinary perspectives from Al to
technostress, pp. 25-59, Emerald Publishing Limited, Leeds.

Smuts, H. & Van Der Merwe, A., 2022, ‘Knowledge management in society 5.0: A
sustainability perspective’, Sustainability 14(11), 6878. https://doi.org/10.3390/
sul4116878

Surbakti, F.P.S., Wang, W., Indulska, M. & Sadig, S., 2020, ‘Factors influencing effective
use of big data: A research framework’, Information & Management 57(1),
103146. https://doi.org/10.1016/j.im.2019.02.001

Thomas, A. & Chopra, M., 2020, ‘On how Big Data revolutionizes knowledge
management’, in B. George & J. Paul (eds.), Digital transformation in business and
society: Theory and cases, pp. 39-60, Springer International Publishing, Cham.

Tibeica, S.C., Baciu, E.R., Lupu, I.C., Balcos, C., Luchian, I., Budala, D.G. et al., 2024,
‘Creating and validating a questionnaire for assessing dentists’ self-perception on
oral healthcare management — A pilot study’, Healthcare 12(9), 933. https://doi.
org/10.3390/healthcare12090933

Page 13 of 13 . Original Research

Trancossi, M., Pascoa, J. & Mazzacurati, S., 2021, ‘Sociotechnical design a review and
future interdisciplinary perspectives involving thermodynamics in today societal
contest’, International Communications in Heat and Mass Transfer 128, 105622.
https://doi.org/10.1016/j.icheatmasstransfer.2021.105622

Uddin, M. & Rahman, A.A., 2012, ‘Energy efficiency and low carbon enabler green IT
framework for data centers considering green metrics’, Renewable and
Sustainable Energy Reviews 16(6), 4078-4094. https://doi.org/10.1016/j.
rser.2012.03.014

Vermesan, O. & Friess, P., 2022, Digitising the industry Internet of Things connecting
the physical, digital and virtual worlds, River Publishers, Gistrup.

Vivas, K.A., Vera, R.E., Dasmohapatra, S., Marquez, R., Van Schoubroeck, S., Forfora, N.
et al., 2024, ‘A multi-criteria approach for quantifying the impact of global
megatrends on the pulp and paper industry: Insights into digitalization, social
behavior change, and sustainability’, Logistics 8(2), 36. https://doi.org/10.3390/
logistics8020036

Vrchota, J., Pech, M., Rolinek, L. & Bedndt, J., 2020, ‘Sustainability outcomes of green
processes in relation to industry 4.0 in manufacturing: Systematic review’,
Sustainability 12(15), 5968. https://doi.org/10.3390/su12155968

Williams, B., Onsman, A. & Brown, T., 2010, ‘Exploratory factor analysis: A five-step
guide for novices’, Journal of Emergency Primary Health Care 8, 1-13. https://doi.
org/10.33151/ajp.8.3.93

Wolf, M. & Erfurth, C., 2019, ‘Knowledge management for the digital transformation of
enterprises — Literature based trend analysis’, in K-H. Liike, G. Eichler, C. Erfurth,
G. Fahrnberger (eds.), Innovations for community services, pp. 142—155, Springer
International Publishing, Cham.

Wu, J.,, Lo, M.F. & Ng, AW, 2019, ‘Knowledge management and sustainable
development’, in W. Leal Filho (ed.), Encyclopedia of sustainability in higher
education, pp. 1049-1057, Springer International Publishing, Cham.

Yadav, S., Samadhiya, A., Kumar, A., Majumdar, A., Garza-Reyes, J.A. & Luthra, S., 2023,
‘Achieving the sustainable development goals through net zero emissions:
Innovation-driven strategies for transitioning from incremental to radical lean,
green and digital technologies’, Resources, Conservation and Recycling 197,
107094. https://doi.org/10.1016/j.resconrec.2023.107094

Yang, Y., Deng, X., Wang, Z. & Yang, L., 2024, ‘How knowledge resources drive
industrial chain carbon reduction: An analysis from the knowledge management
perspective’, Journal of Knowledge Management 28(6), 1699-1710. https://doi.
org/10.1108/JKM-06-2023-0523

Yates, D., 2016, ‘The impact of focus, function, and features of shared knowledge on
re-use in emergency management social media’, Journal of Knowledge
Management 20(6), 1318-1332. https://doi.org/10.1108/JKM-04-2016-0177

Ye, J., 2021, ‘Using digitalization to achieve decarbonization goals’, in Climate
innovation 2050. A closer look, pp. 1-19, Center for Climate and Energy Solutions,
Arlington, viewed 22 November 2024, from https://www.c2es.org/wp-content/
uploads/2021/09/C2ES_Digitalization-to-Achieve-Decarbonization-Goals_FINAL_
PH.pdf.

Yilmaz, M.K., 2023, ‘Aligning digitalization and sustainability: Opportunities and
challenges for corporate success and the achievement of sustainable development
goals’, in P. Vardarlier (ed.), Multidimensional and strategic outlook in digital
business transformation: Human resource and management recommendations
for performance improvement, pp. 27-38, Springer, Cham.

Zhong, K., Jackson, T., West, A. & Cosma, G., 2024, ‘Building a sustainable knowledge
management system from dark data in industrial maintenance’, in L. Uden & I.-H.
Ting (eds.), International conference on knowledge management in organizations,
July 29-August 01, 2024, Kaohsiung, Taiwan, Springer, pp. 263-274.

http://www.sajim.co.za . Open Access



http://www.sajim.co.za
https://doi.org/10.1080/09537287.2017.1336792
https://doi.org/10.1016/j.envsci.2023.04.020
https://doi.org/10.1016/j.ijinfomgt.2021.102331
https://doi.org/10.1007/s13347-019-00346-x
https://doi.org/10.1108/JKM-11-2019-0624
https://doi.org/10.1016/j.enbuild.2022.112308
https://doi.org/10.1016/j.enbuild.2022.112308
https://doi.org/10.1088/1748-9326/aaec9c
https://doi.org/10.1108/IJPCC-04-2013-0007
https://doi.org/10.3390/su14116878
https://doi.org/10.3390/su14116878
https://doi.org/10.1016/j.im.2019.02.001
https://doi.org/10.3390/healthcare12090933
https://doi.org/10.3390/healthcare12090933
https://doi.org/10.1016/j.icheatmasstransfer.2021.105622
https://doi.org/10.1016/j.rser.2012.03.014
https://doi.org/10.1016/j.rser.2012.03.014
https://doi.org/10.3390/logistics8020036
https://doi.org/10.3390/logistics8020036
https://doi.org/10.3390/su12155968
https://doi.org/10.33151/ajp.8.3.93
https://doi.org/10.33151/ajp.8.3.93
https://doi.org/10.1016/j.resconrec.2023.107094
https://doi.org/10.1108/JKM-06-2023-0523
https://doi.org/10.1108/JKM-06-2023-0523
https://doi.org/10.1108/JKM-04-2016-0177
https://www.c2es.org/wp-content/uploads/2021/09/C2ES_Digitalization-to-Achieve-Decarbonization-Goals_FINAL_PH.pdf
https://www.c2es.org/wp-content/uploads/2021/09/C2ES_Digitalization-to-Achieve-Decarbonization-Goals_FINAL_PH.pdf
https://www.c2es.org/wp-content/uploads/2021/09/C2ES_Digitalization-to-Achieve-Decarbonization-Goals_FINAL_PH.pdf

	From dark data to insight: The role of knowledge management in promoting digital decarbonisation
	Introduction
	Background of the study
	Organisational sustainability
	Knowledge management practices
	Organisational value of data and digital decarbonisation
	Materials and methods
	Ethical considerations

	Results
	Discussion
	Knowledge management strategies and practices in promoting digital decarbonisation and sustainability

	Conclusion
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References
	Figure
	FIGURE 1: The knowledge management strategy and practice socio-technical work system supporting digital decarbonisation.

	Tables
	TABLE 1: Knowledge management, dark data management, sustainability and digital decarbonisation (KMSU) key considerations summary.
	TABLE 2: Location of respondents.
	TABLE 3: Representation of industry sectors (in percentage).
	TABLE 4: Operating roles of respondents.
	TABLE 5: Decision profiles of respondents.
	TABLE 6: Rotated factor matrix (loading) of knowledge management practices to address digital carbonisation and sustainability.
	TABLE 7: Additional knowledge management strategies and practices suggested by respondents.
	TABLE 8: Knowledge management strategies, practices and guidelines in support of digital decarbonisation and organisational sustainability.



