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Abstract

This paper aims to explore the significance of incorporating sustainability
principles into risk management processes within the field of information
technology project management. As IT projects grow in complexity and scale,
traditional risk management approaches may prove inadequate in addressing
environmental and social responsibilities. Through a comprehensive review of
existing research, this study emphasizes the necessity of a sustainability-oriented
risk management framework. The proposed framework seeks to balance
technological advancement with environmental stewardship as well as social
responsibility, aligning the outcomes of IT projects with broader sustainability
objectives. The paper explores potential obstacles and advantages, providing
valuable insights into how the implementation of sustainable risk management
can contribute to the development of more resilient, responsible, and future-
oriented IT projects.

Keywords: Sustainable IT Project Management, Risk Management Strategies, ESG
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1 Introduction

In the dynamic domain of information technology (IT), project managers play an
important role in the planning, execution, and oversight of an organization's IT initiatives
and objectives. According to [1], IT project managers lead a diverse array of projects,
encompassing software and mobile application development, web development, database
management, cloud migration, software implementation, hardware installation, network
configuration, and infrastructure management. Their core responsibilities include leading
multiple IT projects, formulating and overseeing project budgets, facilitating stakeholder
communication, steering risk management and mitigation strategies, and compiling,
analyzing, and disseminating IT metrics.

Risk management, a critical aspect of project management, involves the identification,
assessment, and mitigation of potential risks, alongside capitalizing on emergent
opportunities. Within IT project management, effectively managing risks is paramount to
project success. These risks span various dimensions, including technical risks associated
with technological, software, and hardware limitations; scope risks arising from changes
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or misinterpretations in project requirements; time and cost risks related to delays and
budget overruns; quality risks impacting the final product's standards; human resources
risks from team dynamics and skill discrepancies; legal and regulatory risks concerning
compliance issues; security risks from data breaches and cyber-attacks; and external risks
from unforeseen events like natural disasters or market shifts [2]. In this paper, we argue
for an integrated approach to risk management, one that integrates traditional strategies
with sustainability principles to align IT projects with broader environmental, social, and
economic sustainability goals, thereby fostering a more resilient IT infrastructure.

The Environmental, Social, and Governance (ESG) criteria represent a set of standards
for a company's operations that socially conscious investors use to screen potential
investments. Environmental criteria consider how a company safeguards the environment,
including corporate policies addressing climate change, resource depletion, waste, and
pollution. Social criteria examine how it manages relationships with employees, suppliers,
customers, and the communities where it operates, focusing on company culture and
issues such as human rights, diversity, and consumer protection. Governance deals with a
company’s leadership, executive pay, audits, internal controls, and shareholder rights.
Understanding these criteria is essential for integrating sustainability into business
strategies, as they help ensure that organizational activities uphold the principles of
ethical management and social responsibility, which are critical for sustainable
development.

In this paper, we hypothesis that Implementing a sustainability-oriented risk management
framework within IT project management significantly enhances the project's resilience
to technological, environmental, and social risks, compared to traditional risk
management approaches.

The concept of sustainability, defined as the ability to satisfy current needs without
compromising the capacity of future generations to meet their own needs, has
increasingly become a cornerstone of contemporary business strategy. For instance, a
systematic literature review by de Oliveira et al. [3] highlights the growing research on
sustainability in business, noting a significant increase in publications over recent years.
This emphasizes the critical role of sustainability in enhancing business strategies and
improving its reputation. Furthermore, sustainability practices promote eco-innovation,
responsible leadership, and a constructive organizational culture, ultimately contributing
to enhanced investor relationships, competitive advantage, environmental conservation,
financial performance, and customer loyalty.

Alkhodary [4] and de Oliveira et al. [3] underscore the importance of integrating
sustainability into business strategies for achieving long-term success. This integration
not only creates value for businesses, society, and the environment but also emphasizes
the importance continuous improvement, and adhering to the Triple Bottom Line (TBL)
framework, which encapsulates people, planet, and profit.

This paper specifically addresses the gap in applying ESG criteria comprehensively
within IT project risk management, a critical area that remains underexplored despite the
growing importance of sustainability in the tech industry.
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The following sections present a comprehensive exploration of integrating sustainability
principles into IT project risk management. Section 2 provides a critical review of
literature on risk management within IT. Section 3 introduces a sustainable approach to
risk management and explains the sustainability-inclusive risk management framework,
followed by a discussion in section 4 on overcoming implementation challenges and
strategies as well as highlighting the benefits of this approach. The paper concludes in
section 5, summarizing findings and suggesting directions for further investigation into
sustainable practices in IT projects.

2 Background and Related Work

This section critically reviews the body of literature on risk management within IT
projects, alongside the integration of sustainability into project management practices,
and identifies gaps in current research that explains the need for further investigation.

Risk management in IT projects is a critical process designed to identify, assess, and
address potential risks that could impact project success. This process is fundamental to
project management, ensuring that potential problems are identified early, assessed
accurately, and mitigated effectively to prevent adverse effects on project scope, timeline,
budget, and quality. The main activities involved in risk management within IT projects
include risk identification, risk analysis, risk prioritization, risk response planning, and
risk monitoring and control.

Existing literature extensively covers the risk management in IT projects and the critical
role of identifying, evaluating, and managing risks to ensure project success. This review
synthesizes key contributions from both books and research articles to provide a
comprehensive overview of the field.

One foundational text in this area is "Managing Risk in Information Systems" by Gibson
and Igonor [5], which offers an in-depth exploration of risk management frameworks,
strategies, and practices tailored to the unique challenges of the IT sector. Gibson's work
emphasizes the importance of aligning risk management with organizational objectives
and IT governance structures, setting the stage for a holistic approach to managing IT
risks.

In the academic filed, T. DeMarco and T. Lister's classic study [6], investigates the
subtleties of software project risk management. They argue for a proactive view on risk,
suggesting that successful project management involves not just mitigating known risks
but also identifying and preparing for potential unknowns. The significance of tailoring
risk management practices to the specific context of IT projects is further highlighted in a
study by Bannerman [7]. Bannerman critiques one-size-fits-all approaches and advocates
for strategies that consider the unique technological, organizational, and human factors
inherent to IT projects. This research underlines the need for a detailed understanding of
risk in the IT project environment.

The scope of risks in IT projects is evolving, driven by new technologies such as
artificial intelligence (Al), blockchain, and the Internet of Things (loT), as well as
increasing cybersecurity threats and social and ethical considerations. These
developments call for a re-evaluation of risk management practices to ensure they are
sustainable and can effectively manage the emerging risk landscape. This evolution
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necessitates interdisciplinary research and collaboration to fully understand and mitigate
these risks [8].

On the sustainability front, research has progressively recognized the importance of
incorporating economic, environmental, and social considerations into project
management practices. Literature has expanded to include considerations of sustainability
in IT project management. Silvius and Schipper [9], introduce the concept of sustainable
project management. They argue that integrating environmental, social, and governance
(ESG) factors into management processes not only addresses ethical and regulatory
concerns but also enhances project resilience and stakeholder satisfaction.

Contributions by scholars like Chow et al. [10] have laid the groundwork for a holistic
understanding of sustainable project management, highlighting its potential to enhance
project success while contributing to broader societal goals. This emerging field seeks to
engage project management with sustainability principles, advocating for responsible
resource use and the greening of project management practices as essential components
of modern project execution.

Despite the significant advances made in integrating sustainability into risk management
within IT project management, there remains a distinct gap in the literature concerning
the application of these principles specifically tailored to the IT sector. This paper
differentiates itself by focusing on the unique challenges and opportunities presented by
IT projects, such as rapid technological changes, high energy consumption, and
significant societal impacts. While previous studies have laid the groundwork for
sustainable project management, they often generalize strategies across various industries
without addressing the intricacies of the IT sector. Moreover, existing research typically
emphasizes the theoretical framework of sustainability without adequately exploring
practical implementation within IT risk management processes. This study seeks to fill
these critical gaps by proposing a sustainability-oriented risk management framework
that is specifically designed for IT projects, focusing on practical implementation and the
assessment of its effectiveness in real-world scenarios. By doing so, this research
contributes uniquely to the body of knowledge by bridging these identified gaps and
advancing the practice of sustainable risk management within the field of IT.

The imperative to integrate sustainability into risk management within IT projects is
becoming increasingly important due to the significant environmental and social
implications of these initiatives. IT projects, through their lifecycle, have a notable
influence on the environment, highlighted by substantial energy consumption, carbon
emissions, and electronic waste generation, particularly evident in data centers and cloud
computing operations. Furthermore, the social implications of IT projects, such as
workforce displacement by automation and privacy and security concerns, necessitate a
nuanced approach to managing these impacts [11].

Building on the extensive exploration of risk management within IT projects and the
integration of sustainability principles, this paper sets out to bridge identified gaps in
current literature by proposing a novel framework for sustainable risk management in IT
project environments. While existing studies have laid a solid foundation in
understanding risk management and its significance in project success, they often fall
short in integrating sustainability with IT risk management practices. Furthermore, the
literature's predominant focus on risk identification and evaluation overlooks the critical
aspects of implementation and effectiveness assessment of risk management strategies.
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This research aims to fill these gaps by offering a comprehensive framework that not
only incorporates environmental, social, and governance (ESG) factors into IT risk
management but also addresses technology-specific risks, within the sustainable practices.
By doing so, the proposed framework tries to enhance the resilience of IT infrastructures,
aligns IT projects more closely with broader sustainability objectives, and provides a
more inclusive approach to managing the social implications of IT initiatives. Through
this contribution, the paper aspires to make a shift towards more sustainable IT project
management practices that are adaptable to the evolving technological landscape and
responsive to the pressing environmental and social challenges of our time.

3 Developing a Sustainability-Inclusive Risk Management
Framework

In this section, we propose and detail the implementation of a sustainability-inclusive risk
management framework specifically designed for IT project management. This
framework builds upon traditional risk management methodologies by integrating
comprehensive sustainability considerations into each phase of the risk management
process. The framework's development is grounded in established risk management
standards, while innovatively incorporating the principles of Environmental, Social, and
Governance (ESG) criteria. The aim is to offer a structured yet flexible approach that
adapts to the unique challenges and opportunities presented by sustainability in IT
projects. We begin by outlining the key steps of the traditional risk management
methodology, then proceed to detail how each step has been adapted and expanded to
include sustainability metrics and considerations.

The proposed sustainability-oriented risk management framework introduces several
innovative elements that distinguish it from existing models. It uniquely integrates
environmental impact assessments directly into the risk management process, ensuring
that every decision considers economic and technical factors as well as ecological
footprint. This integration is vital in promoting sustainability as a core aspect of project
management. This approach enriches the quality of risk management and enhances
project accountability and social responsibility. These novel elements of the proposed
framework aim to set a new standard for sustainability in IT projects, emphasizing
practicality, inclusivity, and a comprehensive view of project impacts.

3.1 Identification of Key Sources for Sustainability Insights

In the initial phase of our framework, we undertake a comprehensive search of available
resources to gather data on the types of sustainability risks relevant to IT project
management. This investigation includes a diverse array of sources, including academic
journals, industry reports, publications from governmental and regulatory bodies, as well
as international standards and frameworks. The objective is to compile an exhaustive list
of potential sustainability risks and to categorize them according to the nature of their
impact within the IT project lifecycle. Table 1 presents examples of key sources that
were included in the search.
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Table 1. Examples of key sources Informing Sustainability Risk Management in IT Project Management

Key Source Examples of Citations Brief Description
1. International  Journal  of
Environmental Science and
Technology: Shahabuddin M, et al.  Explains challenges of
“A  review of the recent electronic waste management
development, challenges, and and its environmental impacts.
opportunities of electronic waste
(e-waste)” [12].
2. Australasian  journal of
. . . ) Introduces a framework for
Academic information systems: Molla A and . .
w ) assessing the readiness of IT
Journals Cooper V. “Green IT readiness: A .
o departments to implement
framework and preliminary proof of N
v green IT initiatives.
concept” [13].
3. Information Systems Outsourcing,
Towards  Sustainable  Business Exolores the importance of
Value: Babin R and Nicholson B. P _1mp .
« . . .., . corporate social responsibility
Corporate Social Responsibility in in IT outsourcing decisions
Global It Outsourcing: A Case Study g '
of Inter-Firm Collaboration” [14].
1. World Economic Forum: Provides a framework for how
"Harnessing Technology for the technology companies can
Global Goals: A Framework for align with global sustainability
Corporate Action" [15]. goals.
Industry —
Reports Identifies  key . technology
. om . trends and their potential
2. Gartner: "Top 10 Strategic impacts on  businesses and
Technology Trends for 2021" [16]. P . .
society, including
sustainability aspects.
Outlines the EU's agenda for
1. European Commission: "The makl_ng Its __sconomy
" sustainable by turning climate
European Green Deal"[17]. .
and environmental challenges
into opportunities.
Governmental 2. United States Environmental Provides guidelines  and
and Protection Agency (EPA): strategies for managing
Regulatory "Sustainable Materials Management: electronic waste sustainably in
Bodies Electronics" [18]. the US.

3. United Nations Environment
Programme:  "Global E-waste
Monitor 2020" [19].

Offers a global perspective on
electronic waste trends and
statistics, highlighting the need
for effective management and
reduction strategies.

International
Standards and
Frameworks

1. Global Reporting Initiative (GRI):
"GRI Standards" [20].

Help businesses communicate
their impact on critical
sustainability issues.

2. ISO 14001: "Environmental
Management Systems™ [21].

Specify requirements for an
environmental management
system, helping organizations
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improve their environmental
performance.

Provide industry-specific
standards for reporting on
sustainability issues that affect
financial performance.

3. Sustainability Accounting
Standards Board (SASB): "SASB
Standards" [22].

3.2 Identification and classification of sustainability risks in it projects

The next phase to is classify sustainability risks for IT projects according to
Environmental, Social, and Governance (ESG) criteria to provide a structured approach
to understanding and addressing these risks. Figure 1 shows the classification of
sustainability risks in IT projects.

Substantial Energy Consumption
Carbon Emissions

Electronic Waste Generation
Environmental

Risks
Resource Depletion
Data Center Location and Design
- Carbon Footprint of Software
<
% Workforce Displacement by Automation
x 2
>0
:% g Digital Inclusion
% —  Social Risks
§ Social Impacts of Emerging Technologies
(%)
Privacy and Security Concerns
Regulatory Compliance
Governance . . .
- Risks Supply Chain Sustainability

Lifecycle Management of IT Assets

Figure 1. Classification of Sustainability Risks in IT Projects

In the context of IT project management, environmental risks are diverse and significant,
they include a range of factors that affect the ecosystem and natural resources.
Substantial energy consumption is a critical concern, especially with the intensive energy
requirements of data centers and cloud computing infrastructure, leading to considerable
environmental impacts. IT projects also contribute to greenhouse gas emissions, not only
through their direct operations but across the entire lifecycle of IT assets—from their
production to their eventual disposal. The generation of electronic waste is another
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pressing issue, as the disposal of obsolete or damaged electronic devices contributes to
environmental pollution and the squandering of resources. Furthermore, the extraction
and utilization of finite resources, such as rare earth metals crucial for hardware
manufacturing, raise substantial environmental concerns due to the potential for resource
depletion. The location and architectural design of data centers are also under study for
their environmental footprint, which can include land and water use, as well as disruption
to local ecosystems. Lastly, the carbon footprint of software is increasingly recognized,
highlighting the importance of energy-efficient software design to mitigate the indirect
environmental impacts of technology.

Social risks present multifaceted challenges that can significantly influence workforce
dynamics and societal perceptions. Workforce displacement by automation stands as a
prominent risk, with the growing adoption of new technologies potentially leading to job
losses and significant shifts in employment landscapes. Privacy and security also present
significant concern, as breaches of personal data and security incidents can affect user
trust and disrupt societal norms. Another critical issue is digital inclusion, where the goal
is to ensure fair access to technology for all societal segments, thus preventing the
deepening of the digital divide. Moreover, the social impacts of emerging technologies,
particularly in the context of artificial intelligence and machine learning, bring to the fore
ethical considerations.

Governance risks include critical areas that require stringent oversight and adherence to
regulatory standards. Regulatory compliance emerges as a key risk, with the potential for
significant implications resulting from non-conformance with a wide array of regulations
that span environmental protection, data privacy, labor rights, and beyond. Supply chain
sustainability is another area of concern, highlighting the importance of environmentally
and socially responsible practices among suppliers, particularly regarding labor practices
and the sourcing of materials such as conflict minerals. Additionally, the lifecycle
management of IT assets presents governance challenges, focusing on the need for
responsible disposal or recycling of IT assets in alignment with the principles of the
circular economy, to ensure sustainable and ethical handling of technology's end-of-life.

3.3 Handling Risks

The third phase of our framework involves the development of an innovative tool
designed to assist project managers in effectively navigating sustainability risk
management within IT projects. Upon initiating the tool, project managers are first
prompted to select from Environmental (E), Social (S), or Governance (G) categories,
allowing for a targeted approach to identifying relevant risks. Subsequently, they are
guided to choose specific risks that could potentially impact their projects from a list that
aligns with their selected category. Once these risks are identified, the tool dynamically
suggests a comprehensive set of actions categorized by the strategy chosen by the project
manager—>be it avoidance, acceptance, mitigation, or transfer. This approach ensures that
project managers are equipped with actionable insights and tailored strategies to
effectively manage and mitigate sustainability risks, thereby fostering more resilient and
sustainable IT project outcomes.

Tables 2,3 and 4 present the ESG risks, and outlines the corresponding management
actions recommended for each risk category, as was sourced from key literature.
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Table 2 describes the IT projects’ environmental risks and corresponding management
actions. For example, adopting green data centerstandards as an avoidance strategy for
substantial energy consumption involves designing and operating data centers to
minimize environmental impact and reduce energy use. This can include the use of
energy-efficient cooling systems, the implementation of server virtualization to reduce
the number of physical servers required, and the sourcing of renewable energy to power
operations. Carbon offsetting and Renewable Energy Certificates (RECs) can be utilized
as a transfer strategy for the risk of carbon emissions by transferring the responsibility of
reducing emissions to third parties, effectively balancing out the project's carbon
footprint through investments in environmental projects or renewable energy production.
Employee awareness and training can mitigate the generation of electronic waste by
educating staff on the importance of reducing, reusing, and recycling electronic devices,
thereby promoting environmentally responsible behaviors within the organization.

Table 2: IT Projects’ Environmental Risks and Corresponding Management Actions

Risks Avoidance Transfer Mitigation Acceptance
Energy Efficiency
Measures, Virtualization
Adopting Green and Server Consolidation,
Substantial Data Centre Utilization of Cooling Efficiency, Cloud .
. A Offsetting
Energy Standards, Renewable Computing Optimization, imoacts
Consumption  Sustainable IT Energy Employee Awareness and P
Procurement Training, Energy
Monitoring and
Management.
Energy Efficiency
Carbon Measures, Utilization of
Sustainable IT - Renewable Energy, . .
Offsetting, : o integrating
Procurement, Virtualization and Server
Carbon . Renewable - - carbon costs
S Adopting Green Consolidation, Cooling .
Emissions Energy g into the overall
Data Centre = Efficiency, Cloud .
Certificates : S project budget.
Standards Computing Optimization,
(RECs) o
Energy Monitoring and
Management
E-Waste Virtualization and Server Offsetting
. Sustainable IT Management Consolidation, Employee Environmental
Electronic ; L
Procurement, Services, Awareness and Training, Impact,
Waste : . X
Generation Des!gn for Manufacturer Lifecycle Management of Compliance
Environment Take-Back IT Assets, E-Waste and Best
Programs Recycling Programs Practices
. Certification Efficient Design and Strategic
Sustainable .
- and Standards ~ Manufacturing, Extended Resource
Resource Sourcing, . - X
. - Compliance, Product Lifecycles, Product  Allocation,
Depletion Adoption of Cloud - .
; Offset Upgradability, IT Asset Innovation
Services .
Programs Recycling Programs Investment
Site Selection, Energy-Efficient Design, Carbon
Data Centre Greenfield Green Renewable Energy Offsetting,
Locationand  Development with  Certifications Integration, Water Usage Adaptive Use
Design Sustainability in and Standards,  Efficiency, Use of of Existing
Mind Sustainable Materials Structures,
- P Carbon
Energy-Efficient Optimization of Software -
. . Cloud - Offsetting for
Carbon Coding Practices, . for Energy Efficiency,
. Lo Computing, Software
Footprint of Decommissioning Green Software -
. Software as a . . - Operations,
Software Inefficient Legacy Engineering Principles,

Systems,

Service (SaaS)

Server-Side Efficiency

Sustainability
Reporting
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Table 3 presents IT projects’ social risks and corresponding management actions. From
the table, strategic resource allocation acts as an acceptance strategy for resource
depletion by judiciously utilizing available resources, acknowledging the inevitability of
resource constraints, and planning for sustainable use over the long term. Strategic
workforce planning serves as a risk avoidance strategy for the risk of “workforce
displacement by automation” by proactively identifying future labor needs and
developing talent pipelines and skill development programs, ensuring employees are
prepared and adaptable to technological changes. Cybersecurity insurance serves as a risk
transfer strategy for "privacy and security concerns” by providing financial protection
against losses and liabilities arising from data breaches or cyber-attacks, thus
safeguarding the organization's financial stability while addressing potential privacy and
security vulnerabilities.

Table 3. IT Projects’ Social Risks and Corresponding Management Actions

Risks Avoidance Transfer Mitigation Acceptance
Strategic \Ij’v?:;nershlps Transparent
Workforce Workforce Educational Reskilling and l.!psklllmg Communication,
. Planning, N Programs, Creating New -
Displacement Investing in Institutions, Roles. Emplovee Support Social
by Automation 9 Government » EMPIoY, PP Responsibility

Human-Centric

and Transition Services

Technologies and Industry Initiatives
g Collaboration
Encryption and Access Risk
Cybersecurity Controls, Regular Security ~ Acceptance and
Privacy and Privacy by Insurance, Updates and Patch Management,
Security Design, Early Risk  Third-Party Management, Employee Transparent
Concerns Assessments Security Training and Awareness Communication
Services Programs, Incident with
Response Planning Stakeholders
Partnerships Acknowledging
Inclusive Design with NGQS and Digital Literacy Programs, and Ad_dressmg
_ Community Unavoidable
Digital and Development, o Affordable Access
. Organizations, s - Gaps,
Inclusion Stakeholder ) : Initiatives, Accessibility ;
Public-Private S Continuous
Engagement . Features and Guidelines L
Partnerships Monitoring and
(PPPs), Improvement,
Ethical Cgllaboratlon Transparent
. with Impact Assessments, L
Social Impacts  Technology . . . Communication,
: Educational Inclusive Design and .
of Emerging Development, S - . Ethical
. Institutions, Accessibility, Education
Technologies Stakeholder o . Standards and
Public-Private and Training Programs
Engagement Governance

Partnerships

Table 4 describes IT projects’ governance risks and corresponding management actions.
For example, supplier audits and assessments act as a mitigation strategy for "supply
chain sustainability” in IT projects by thoroughly evaluating suppliers' practices against
sustainability criteria, ensuring alignment with environmental and social standards, and
identifying areas for improvement to enhance overall supply chain resilience and
responsibility. Asset lifecycle reporting serves as an acceptance strategy for "lifecycle
management of IT assets" by systematically tracking and documenting the stages of an IT
asset's lifecycle, recognizing and planning for the natural progression of assets from
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procurement to disposal, thereby ensuring responsible and sustainable asset management
practices. Figure 2 shows a screenshot of the developed tool.

Table 4. IT Projects” Governance Risks and Corresponding Management Actions

Strategy
Risks Avoidance Transfer Mitigation Acceptance
Proactive Legal Legal and aC:de\ll:laarrue:ﬁ e‘g;amlng Risk Acceptance
Regulator Analysis ’ Compliance Programs, Regular and Management
Co?n Iian)c/e Comyliar’me b Consultancy Auc?its ana Asgsessments Plans,
i Desi pn ’ Services, DataProtectionand ~ Sakenolder
’ Insurance Privacy Measures Communication
Supplier Audits and
Transfer Assessments,
Avoidance, ifi . Collaborative Initiatives inabili
; Sustainable Certification for Sustainability Sustainability
Supply Chain and Standards Risk Reporting,

Sourcing Policies,

Improvement,

Sustainability . ) Compliance, : Strategic Risk
Supplier Selection . Integration of .
B Supply Chain L Allocation
Criteria Sustainability into
Insurance .
Supply Chain
Management
IT Asset Asset Utilization and Asset Lifecvcle
. Eco-Friendly Disposal Optimization, Regular -ITecy
Lifecycle : Reporting,
Procurement, (ITAD) Maintenance and .
Management of IT q lecti d q | Sustainable
Assets Vendor S_e ection  Vendors, Upgrades, Employee Decommissioning
for Sustainability ~ Leasing IT Training on Sustainable

Equipment

Use

Plans
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Select ESG Category:

Environmental Risks w

Select Risks:

a

Substantial Energy Consumption

a

Carbon Emissions
Electronic Waste Generation
Resource Depletion

Data Center Location and Design

O o0ooao

Carbon Footprint of Software

Selected Strategies:

Strategy for Substantial Energy Consumption:
Mitigafion ~

Energy Efficiency Measures
Virtualization and Server Consclidation
Cooling Efficiency

Cloud Computing Optimization
Employee Awareness and Training
Energy Monitoring and Management

Strategy for Carbon Emissions:
Mitigation v

Energy Efficiency Measures

uUtilization of Renewable Energy
Virtualization and Server Consolidation
Cooling Efficiency

Cloud Computing Optimization
Energy Monitoring and Management

Figure. 2 Screenshot of the sustainability risk management tool

3.4 Integration with existing project management methodologies and
tools

Integrating sustainability risk management within existing risk management
methodologies involves a multi-phase approach that aligns with traditional risk
management processes as shown in figure 3.
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Risk Identification

/— Risk Analysis

Incorporate sustainability impact scores
Sustainability Risk Management Risk Prioritization _<

P Balance immediate project outcomes with long-term
rocess implications

Integrate sustainability risks into identification process

Modify models to account for sustainability impacts

Include sustainability considerations in response

Risk Response Planning .

Risk Monitoring and Control Integrate sustainability metrics into monitoring systems

Figure. 3 Integrating sustainability risk management into existing risk management methodology

In the risk identification phase, we integrate a comprehensive checklist of sustainability
risks into the standard identification process. This ensures that along with financial and
operational risks, environmental, social, and governance risks are systematically
identified as was explained the in the previous subsection.

The risk analysis models are modified to account for the potential impacts of
sustainability risks. This involves quantifying risks not just in terms of cost, time, and
scope, but also in their potential to affect sustainability goals and corporate social
responsibility commitments.

For example, the risk analysis of "Substantial Energy Consumption” within the
environmental category of an IT project extends beyond cost and timeline. It would
quantify the potential environmental impact of the project's energy consumption in terms
of carbon footprint. This could be measured in metric tons of CO2 emissions, a critical
factor affecting the company's sustainability goals.

The model would also assess how this energy consumption aligns with the organization's
Corporate Social Responsibility (CSR) commitments to reducing environmental impacts.
This might involve evaluating the potential negative publicity or stakeholder
dissatisfaction that could arise from failing to meet these commitments.

Moreover, the analysis would consider the feasibility and impact of alternative actions,
such as investing in renewable energy sources or improving data center energy efficiency.
It would also look at the potential for earning green credits or certifications and the
positive impact these could have on the company's reputation and compliance with
environmental regulations.

During the risk prioritization stage, risks are prioritized by incorporating sustainability
impact scores alongside traditional risk factors. This ensures a balanced view that
considers long-term environmental and social implications as well as immediate project
outcomes.
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In the conventional approach, risks might be prioritized based on their likelihood and
impact on the project's budget, deadline, and quality. For instance, "Budget Overruns"
could be ranked higher if they threaten to halt project progress. In the sustainability-
inclusive model, each risk is also evaluated based on its sustainability impact score,
which reflects potential environmental and social consequences. For example, Carbon
Emissions, the sustainability impact score would consider factors like, the degree to
which emissions might exceed industry benchmarks or regulatory caps, the risk's
contribution to the company's carbon footprint and its CSR objectives, public and
stakeholder perception of the company's environmental responsibility.

These sustainability impact scores are then integrated with traditional risk factors to
create a comprehensive risk matrix. The risks are ranked, balancing immediate project
concerns with long-term sustainability outcomes. For instance, while "Technical
Failures” might have a high immediate impact on project delivery, "Carbon Emissions"
might be prioritized higher due to potential long-term reputational damage and regulatory
penalties.

The prioritization process may use a quantitative scoring system that assigns weights to
both traditional and sustainability factors, resulting in an overall risk score. Qualitative
assessments could also be utilized, drawing on expert judgments to evaluate the broader
implications of sustainability risks.

As we have explained in the previous subsection, risk response strategies that encompass
sustainability considerations are provided as suggestions for project managers after
identifying sustainability risks. For instance, when planning risk mitigation, actions that
align with green practices or social welfare are included.

Finally, sustainability metrics should be integrated into the regular monitoring and
reporting systems. and these metrics are used to track the effectiveness of risk responses
in terms of sustainability outcomes.

Integrating the sustainability-inclusive model into existing project management tools
could take several forms, such as feature updates, plugin or module development and/or
data integration.

Several well-known project management tools could benefit from this integration such as
Atlassian JIRA [23]. Known for its issue and project tracking, JIRA could integrate a
sustainability risk management plugin to help track such risks as part of its ticketing
system. Microsoft Project: A leading project management software could incorporate
additional fields and reporting capabilities for sustainability risks and their management
actions.

4 Discussion and Implications
4.1 Implementation challenges and strategies

Implementing a sustainable risk management framework in IT projects can encounter
various challenges, mainly due to organizational, cultural, and operational barriers.
Traditional organizations may avoid integrating sustainability because of the complexity
or the cost. Moreover, Limited resources (financial, human, technological) can stand in
the way of implementing sustainable practices as well as the lack of awareness of how
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sustainability in IT project management is crucial. Furthermore, not aligning the
organizational rewards and incentives with sustainability aims, causing a scarcity of
motivation.

One of the strategies for effective implementation within IT project management is to
promote leadership vision to support sustainability initiatives. This can be accomplished
by having a clear, organization-wide vision for integrating sustainability within IT project
frameworks. Equally critical is the strategy of education and training, aimed at equipping
IT personnel with the understanding of sustainability’s importance, supplemented by
specialized workshops and seminars that focus on sustainability risks and their
management within IT projects. Additionally, the strategy of resource allocation is
essential, ensuring that resources, such as budget, skilled personnel, and advanced
technology, are dedicated to sustainability efforts within IT initiatives. Aligning
organizational incentives and performance rewards with sustainability objectives serves
as a powerful motivator for IT teams.

Addressing organizational resistance requires more than just leadership vision; it
necessitates a change in the corporate culture itself. This involves clear communication of
sustainability goals and how they contribute to the overall success of the organization.
Regular success stories from other organizations and projects that have successfully
integrated sustainability can serve as motivational examples. Furthermore, implementing
pilot projects that showcase the benefits of sustainability practices can help in gradually
overcoming resistance by providing proof of concept.

To overcome financial barriers, organizations should consider both short-term and long-
term financial planning. It is vital to highlight the potential for cost savings through
energy-efficient practices and the long-term financial benefits associated with
sustainability, such as reduced operational costs and improved stakeholder trust.
Additionally, developing a business case that outlines the return on investment for
sustainability initiatives can help secure necessary funding from stakeholders who might
be initially hesitant.

Technical challenges in integrating sustainability into established IT workflows can be
formidable, particularly in legacy systems that are less adaptable to new protocols. To
tackle these, IT departments should influence emerging technologies that facilitate
sustainability, such as cloud computing, which can reduce on-premise energy
consumption. Introducing modular software architecture can also aid in incremental
updates, thus integrating sustainability features over time without disrupting existing
systems. Moreover, partnering with technology providers who specialize in sustainable
solutions can offer access to expertise and innovations that internal teams might lack.

4.2 Benefits of sustainable risk management in it projects

By considering sustainability-related risks, IT projects become better at foreseeing and
managing a wider range of potential issues, including environmental and social risks.
This broadened risk perspective leads to better-prepared and more resilient projects.
Additionally, Sustainable risk management can significantly enhance a project's
reputation, raising greater trust among clients, users, and stakeholders. This trust is
important for long-term success and can lead to more robust stakeholder relationships.
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Long-Term Cost Savings and Efficiency is another key benefit of sustainable risk
management in IT projects, where it involves efficient resource utilization, leading to cost
savings. For example, energy-efficient practices in IT projects can reduce electricity
consumption and lower operating costs. Also, by addressing potential sustainability-
related risks early, IT projects can avoid costly future interventions and modifications,
especially those required to comply with emerging environmental regulations. In addition,
focusing on sustainability can drive innovation in project management and technology
development. This innovation can create a competitive advantage, potentially leading to
more market opportunities and business growth.

This in addition to the positive environmental and Social Impact where sustainable risk
management in IT projects results in reduced carbon emissions, lower energy
consumption, and less waste. This reduction in environmental footprint aligns with global
efforts to combat climate change. Also, by incorporating social factors into risk
management, IT projects can positively impact communities. This includes creating more
inclusive and accessible technologies, ensuring ethical labour practices, and contributing
to societal well-being. Finally, adopting sustainable practices in IT project risk
management aligns projects with broader global sustainability goals, such as the United
Nations Sustainable Development Goals (SDGs). This alignment not only contributes to
these global efforts but also positions the organization as a responsible leader in
sustainability.

4.3 Recommendations for future research

Future research should include empirical studies to validate the effectiveness of the
proposed framework in real-world scenarios, analyzing both successes and areas for
improvement, as well as long-term impacts of integrating sustainability into IT project
risk management.

Studies comparing the implementation of sustainable risk management across different
industries can provide valuable insights into best practices and innovative approaches that
could be beneficial for IT project management. Another research area is to examine how
sustainability can be effectively integrated into both agile and traditional project
management frameworks, understanding the unique challenges and opportunities in each.

Additionally, the development of automated tools that can integrate sustainability risk
management into agile project methodologies represents a promising area for future
research. These tools could help project managers to incorporate sustainability metrics
and considerations into the fast-paced, iterative cycles of agile projects. Further studies
could focus on the creation and evaluation of such tools, assessing their usability and
impact on project outcomes.

Moreover, utilizing machine learning techniques to predict sustainability-related risks
could significantly enhance the predictive capabilities of risk management frameworks.
Future research could explore the design of predictive models that use historical data and
real-time inputs to forecast potential sustainability issues before they manifest. This
approach would improve risk anticipation and allow for more proactive management of
sustainability challenges. Investigating the integration of machine learning algorithms
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into existing risk management tools could provide practical insights into enhancing their
functionality and effectiveness.

5 Summary and Conclusion

This paper has articulated a detailed framework for embedding sustainability risk
management within the domain of IT project management. Through the identification,
analysis, prioritization, and mitigation of environmental, social, and governance risks, we
have set forth a comprehensive approach that aligns IT projects with the broader
imperatives of sustainable development.

Our exploration highlights the critical need for industry-wide adoption of sustainability
practices, not as a peripheral consideration, but as a central tenet of project management.
The proposed strategies and tools are designed not only to navigate the complexities
inherent in modern IT projects but also to set opportunities for innovation and
competitive advantage that sustainability can offer. Incorporating sustainability-related
risks into IT project management enhances the foresight and resilience of projects by
broadening the scope to include environmental and social risks. This approach not only
fortifies projects against a wider array of potential issues but also bolsters their reputation
among clients, users, and stakeholders, fostering long-term success and stronger
relationships. Sustainable risk management leads to significant long-term cost savings
and efficiency, primarily through the efficient use of resources. Practices such as energy
efficiency can decrease operating costs and prevent costly future adjustments required for
compliance with environmental regulations. Additionally, sustainability drives innovation
in project management and technology, offering a competitive edge that could open new
market opportunities and facilitate business growth. Moreover, sustainable risk
management contributes positively to environmental and social objectives, reducing
carbon emissions, energy use, and waste, and promoting community well-being through
ethical practices and inclusive technology. Aligning IT projects with global sustainability
initiatives, like the United Nations Sustainable Development Goals, not only aids in
achieving these worldwide objectives but also establishes the organization as a leader in
sustainability.

In this paper, we proposed and implemented a framework for incorporating sustainability
risk management into IT project management. Initially, we identified key sources to
gather comprehensive data on sustainability risks relevant to IT projects. This process
involved analyzing a variety of sources to compile an extensive list of potential
sustainability risks, categorized by their impact on the IT project lifecycle.

Subsequently, we classified sustainability risks in IT projects according to Environmental,
Social, and Governance (ESG) criteria, providing a structured approach to understanding
and addressing these risks. Our findings highlighted the diversity and significance of
environmental risks, including substantial energy consumption, carbon emissions,
electronic waste generation, resource depletion, and the environmental impact of data
centers and software. We also identified critical social risks, such as workforce
displacement by automation and privacy and security concerns, alongside governance
risks requiring stringent oversight and adherence to regulatory standards.
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A pivotal aspect of our framework was the development of an innovative tool designed to
assist project managers in effectively managing sustainability risks within IT projects.
This tool enabled project managers to select relevant risks based on ESG categories and
suggested comprehensive actions based on strategies like avoidance, acceptance,
mitigation, or transfer.

Our research aimed to bridge gaps in the existing literature by providing a comprehensive
framework that not only incorporates ESG factors into IT risk management but also
addresses technology-specific risks within the framework of sustainable practices. By
doing so, we sought to enhance IT project resilience, align projects with broader
sustainability objectives, and foster an inclusive approach to managing social
implications. This contribution underlines the importance of integrating sustainability
into risk management practices to ensure IT projects contribute positively to
environmental and societal well-being, ultimately aligning with global sustainability
goals.

As the IT industry continues to evolve at a rapid pace, this framework serves as a starting
point for ongoing research and development. Future studies are encouraged to build on
this foundation, refine the strategies, and develop new tools that will further include
sustainability into the IT project management. In this way, we can ensure that the field of
IT not only thrives in terms of innovation and growth but also contributes positively to
our planet and its inhabitants.
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