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A B S T R A C T

This research investigates how professional designers engage with sustainability in their practices, focusing on 
the early ideation phase. A comprehensive literature review identified gaps in existing tools and methods, 
highlighting a lack of practical guidance for addressing sustainability within organisational and societal contexts. 
Semi-structured interviews with design practitioners provided insights into the challenges designers face, 
including conflicting stakeholder priorities, greenwashing, and the need for alignment across diverse perspec-
tives. A co-creation session further refined these insights, leading to the development of the Tactical Sustain-
ability Cards—a tool designed to inspire sustainable thinking, guide decision-making, and foster collaboration. 
The Tactical Sustainability Cards were validated through expert feedback and iterative refinement, emphasising 
their utility in overcoming limitations of existing Design for Sustainability (DfS) tools, such as complexity and 
narrow focus. By providing actionable prompts and a shared language, the cards empower designers to navigate 
sustainability challenges, align stakeholders, and justify sustainable initiatives effectively. This research con-
tributes to bridging the gap between sustainability theory and practice by offering a practical tool that integrates 
sustainability into design processes. The findings lay a foundation for future work exploring the broader 
applicability of the cards and elaborate on the potential for design to harmonise innovation and sustainability, 
addressing the environmental and societal challenges.

1. Introduction

Sustainability has emerged as a complex duality across industries, 
shaped by global challenges such as climate change, resource depletion, 
and social inequities (Aschehoug and Boks, 2011). The design profes-
sion, with its influence on shaping products, services, and systems, plays 
a key role in addressing these challenges. For example, strategic design 
is uniquely positioned to integrate sustainable innovation into business 
practices, aligning organisational objectives with environmental and 
societal goals (Baldassarre et al., 2020a,b). Moreover, designers are 
particularly well-suited to facilitate sustainable development by 
embedding environmental responsibility and human centricity into their 
processes (Thatcher, 2012). However, there exists a significant gap in 
understanding how designers and innovation team engage with sus-
tainability within their professional practices, particularly during the 
early stages of the design process “i.e. the ideation phase”.

Existing literature offers valuable insights into strategies such as 
Design for Sustainability (DfS), eco-design (Bhamra and Lofthouse, 

2016), and product-service systems (PSSs) (Tukker, 2015) that integrate 
sustainability into design processes (Ceschin and Gaziulusoy, 2016). 
Despite these advances, a gap exists between theoretical frameworks 
and their translation into design practices. Designers often prioritise 
aspects like functionality, human centricity and aesthetics, as they have 
been educated and trained in these domains (Bocken et al., 2014; 
Ceschin and Gaziulusoy, 2016). Although they are concerned about 
sustainability and environmental impact, they lack the tools and skills to 
integrate these considerations into their design processes. Additionally, 
while designers possess the capability to influence user behaviour and 
drive sustainable change (Niedderer et al., 2016), they face limitations 
in sustainability-focused skills, education, and workplace policies, 
which hinder their ability to drive effective environmental and social 
outcomes.

A more critical research gap lies in the lack of understanding of how 
designers define and perceive sustainability and how they collaborate 
with stakeholders to address sustainability challenges (Maher et al., 
2018). Existing studies predominantly focus on evaluating 
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methodologies rather than exploring the subjective experiences and 
practical challenges faced by designers (Lewis and Sauro, 2021; 
Schneider and Buser, 2018). This necessitates the need for a holistic 
approach that integrates theoretical foundations with practical actions, 
empowering designers to contribute effectively to sustainability goals.

The objective of this research is to assess how professional designers 
engage with sustainability during the early stages of the design process, 
particularly the ideation phase. This research focuses on designers in 
business-to-consumer (B2C) companies in the Netherlands and Belgium, 
aiming to explore how they conceptualise sustainability, assess their 
readiness to tackle sustainability challenges, and evaluate their ability to 
collaborate with innovation teams. Based on these insights, this research 
seeks to develop practical tools that support designers in embedding 
sustainability into their design practices, facilitating sustainable 
decision-making and fostering collaboration within innovation teams. 
To achieve this, the following research question has been formulated to 
guide the research.

The aim is to develop practical tools and approaches, grounded in the 
personal experiences of designers, to enhance the integration of sus-
tainability into design practices. To achieve this, the following research 
question has been formulated to guide the research. 

RQ: How can design tools support design professionals in integrating 
sustainability into the early stages of the design process?

To address this question, the research begins with an extensive 
literature review and desk research to establish a foundational under-
standing of the topic and identify key areas for further exploration. 
Building on these insights, we use a design science research approach 
(Peffers et al., 2007) to iteratively and rigorously derive a tool that 
support design practitioners in integrating sustainability during the 
early stages of the innovation process. We start from a series of 
semi-structured interviews to gather in-depth qualitative data on diverse 
designers’ practices and perspectives. Subsequently, we use co-creation 
sessions to collaboratively explore innovative solutions and tools, 
refining emerging concepts. Finally, concept validation phases are car-
ried out to evaluate the desirability, feasibility, and relevance of the 
emerging tool. The outcome of the process is a deck of Tactical Sus-
tainability Cards, an inspirational tool designed to activate the ideation 
process and foster deeper engagement with sustainability among de-
signers within the innovation teams.

By amplifying the voices of designers and providing actionable 
guidance, this research bridges the gap between sustainability theory 
and practice. Through threefold contributions, (i) it offers a deeper 
understanding of how professional designers in B2C companies 
conceptualise and engage with sustainability, uncovering the challenges 
they face in integrating sustainability into their practices. Moreover, (ii) 
this research identifies gaps in existing tools and frameworks, revealing 
how intuitive decision-making and organisational constraints impact 
sustainability outcomes (Barness and Mejía, 2018). Furthermore, (iii) it 
provides practical guidelines for embedding sustainability into early 
design processes, aligning with the United Nations Sustainable Devel-
opment Goals (SDGs) (Bhamra and Hernandez, 2021; UN, 2015). 
Overall, the findings enhance the design process by fostering the crea-
tion of meaningful and sustainable products and services, empowering 
designers as agents of sustainable change, and advancing the role of 
design in addressing global sustainability challenges.

2. Literature review

The 1987 United Nations Brundtland Report (UN, 1987) laid the 
groundwork for companies’ sustainability efforts, emphasising the need 
to balance present needs with those of future generations (Frecè and 
Harder, 2018). Moreover, in 2015, the international community adop-
ted the 2030 agenda for Sustainable Development, containing 17 Sus-
tainable Development Goals (SDGs), amongst which are “climate action, 

clean water and sanitation, and sustainable cities and communities” 
categorised under topics such as “biodiversity and ecosystems, chem-
icals and waste, and climate action and synergies” (UN, 2015).

Mahajan et al. (2024) argue that economic and environmental 
viability, along with social acceptance, are essential for a company to 
operate sustainably. The SDGs provide a comprehensive framework for 
companies to plan their sustainability strategies (Fleming et al., 2017). 
The SDGs emphasise the integration of economic viability, social and 
environmental responsibility, guiding companies in aligning their goals 
and actions for sustainable business operations.1 These foundational 
documents present sustainable development as a framework that bal-
ances present needs with the preservation of resources for future gen-
erations, emphasising key goals and priorities within the global 
sustainability agenda.

Weiland et al. (2021) argue that today we hold an agenda with 
clearly defined goals and targets for the next decade, serving as a guiding 
framework for the transition toward sustainable development. 
Achieving these goals requires collective action: individuals adopting 
more sustainable lifestyles, companies leveraging their innovations and 
creative skills to address sustainability challenges, and governments 
implementing policies that promote long-term environmental and social 
wellbeing (UN, 2015). Although existing models have limited effec-
tiveness in driving significant behavioural change, governments play a 
vital role in promoting sustainable behaviour through targeted in-
terventions (Gonzalez-Arcos et al., 2021; Whitmarsh et al., 2021). 
Similarly, companies face challenges in maximising their positive 
impact on society and the environment (van Zanten and van Tulder, 
2021). Despite calls for individuals, governments, and companies to 
align their efforts with the UN’s agenda, substantial barriers and chal-
lenges persist, impeding progress toward meaningful change.

2.1. The role of Human-Centred Design in promoting sustainability

The inherently human- and meaning-centred discipline of design 
(Karpen et al., 2017) holds significant potential to influence 
decision-making processes. As humanity edges closer to irreversible 
climate damage, it is essential that these decisions are made with greater 
care and consideration (Kulsbjerg Løgager et al., 2021). Designers, with 
their deep understanding of human behaviour are uniquely positioned 
to drive individual behaviour change, particularly in the realm of sus-
tainability (Emans and Murdoch-Kitt, 2018). By leveraging their 
expertise, designers can facilitate shifts toward more sustainable be-
haviours, contributing meaningfully to the fight against environmental 
degradation.

Researchers have explored the relationship between Human-Centred 
Design (HCD), rooted in Human Factors and Ergonomics (HFE), and 
sustainability. HCD has been proposed as a valuable tool to help de-
signers create eco-friendly and inclusive designs that benefit customers, 
society, and all stakeholders involved (Rossi and Attaianese, 2023). 
Additionally, it has been recognised as a powerful tool for addressing the 
often-overlooked “people” dimension of sustainability (Lubis et al., 
2022) and to integrate sustainable considerations into design practices 
(Bhamra and Lofthouse, 2008, 2016). By focusing on understanding the 
user, HCD enables designers to educate individuals on sustainability 
issues and nudge them toward more sustainable consumption, facili-
tating behaviour change and potential sociocultural transformation 
(Efkolidis et al., 2019). This interplay between HCD and sustainability 
has the potential to drive individual change while contributing to 
broader systemic transformations in society culture.

2.2. Challenges of current approaches to Design for Sustainability

With design often positioned as a contributor to ecological and 

1 https://sdgs.un.org/goals?utm_source=chatgpt.com.
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environmental harm (Jung and Mejía, 2023), a wide range of conceptual 
approaches and practical applications has emerged. Since the 1990s, 
these approaches have enriched design discourse and can be broadly 
categorised under the term DfS, encompassing product-focused concepts 
like eco-design as well as systems-oriented approaches such as Design 
for System Innovations and Transitions (Ceschin and Gaziulusoy, 2016). 
Over time, the field of DfS has shifted its focus from product-level 
innovation to system-level transformations (Tukker, 2015). This evolu-
tion can be mapped as a progression from product innovation to 
socio-technical system design, with intermediate stages including 
product-service systems and spatio-social innovations (Ceschin and 
Gaziulusoy, 2016). As the scope of design expands at each level, a 
similar progression can be observed in the approaches used, ranging 
from tools targeting the design process, to tactical mid-level evaluation 
methods, and finally to high-level strategic frameworks (Rocha et al., 
2019). While this trend reflects a broader shift from discrete product 
design to strategic systems design, there remains much to explore at the 
product and service levels.

This research focuses primarily on the product and product-service 
systems innovation levels, as these levels directly challenge key as-
pects such as customer behaviour, organisational structure, and regu-
latory frameworks (Ceschin and Gaziulusoy, 2016). Designers operating 
at this level often encounter latent needs and barriers in addressing 
sustainability, including adopting a systemic approach (Dewberry et al., 
2013) and overcoming difficulties in testing and implementation 
(Vezzoli et al., 2015). Investigating the interaction between design and 
sustainability at this level offers valuable insights that could inform and 
benefit other levels of DfS as well.

Seminal work in this regard includes transition design (Irwin, 2015) 
and design for social innovation (Manzini, 2014), both striving to use 
design methods to address social issues and activate societal transitions. 
Furthermore, in their book “Design for Sustainability: A Practical 
Approach,” Bhamra and Lofthouse (2016, 2008), listed a selection of 
methods and tools for DfS and group them under the following headings: 
Environmental Assessment, Strategic Design, Idea Generation, User 
Centred Design, and Information Provision. Special attention can be 
given to the heading UCD, which comprises participant observation, 
user trials, product-in-use, and others. The reasoning behind including 
UCD techniques is that if designers get a better understanding of how 
users (mis)use a product, they can lower the negative impacts of said 
product.

More recent works focus on DfS approaches that target the systemic 
and societal levels of innovation. While these approaches have been 
developed to facilitate the efforts of the designer, they have also brought 
some criticism along. Despite being titled sustainable, some approaches 
turned out to not comprise the critical characteristics of the sustain-
ability concept (Lubis et al., 2022). For example, Lifecycle Design 
Strategies (LiDS), which offers eight strategies for eco-design, falls short 
in addressing both the people and financial aspects of sustainability. 
Furthermore, while designers are familiar with sustainable approaches, 
they often perceive them as complex and time-consuming, with limited 
impact on their performance metrics (Aschehoug and Boks, 2011; 
Bhamra and Hernandez, 2021; Raja Ghazilla et al., 2015). Therefore, 
due to its perceived complexity, time-consuming quality, and trace level 
impact on performance metrics, designers face barriers in implementa-
tion of sustainable practices. Moreover, some so-called sustainable ap-
proaches face criticism for failing to address significant aspects of 
sustainability, with critiques highlighting the lack of a comprehensive 
approach in certain sustainable design methods (Vandevyvere and 
Heynen, 2014). For example, some green buildings focus narrowly on 
energy efficiency while neglecting broader environmental and social 
impacts, leading to solutions that are less sustainable than claimed.

2.3. Limitations of existing sustainability design tools

In this section, the state-of-the-art literature on sustainability- 

focused design methodologies has been reviewed, highlighting key 
gaps in existing approaches (see Table 1). As sustainability has become 
one of the primary concerns in design, it demands new approaches that 
balance environmental, economic, and social considerations. While the 
advancement of DfS has provided various practical methods and 
frameworks, still significant challenges remain in translating theoretical 
knowledge into practical tools for designers (Ceschin and Gaziulusoy, 
2016). Moreover, despite these advancements, designers continue to 
face difficulties in practical implementation, as existing tools often fail 
to effectively support decision-making in the early ideation phase (Mejía 
et al., 2022). Table 1, provides a comparative analysis of key sustainable 
design methodologies, highlighting their focus areas and limitations.

As shown in Table 1, current sustainability-focused design tools face 
multiple challenges:

Lack of Practical Guidance: many frameworks provide theoretical 
principles but lack clear, practical steps for implementation (Mejía et al., 
2022; Peters et al., 2021).

Complexity and Accessibility Issues: tools such as Lifecycle Design 
Strategies (LiDS) rely on technical assessments, making them chal-
lenging for non-experts to apply effectively (Lubis et al., 2022).

Limited Stakeholder Integration: many tools prioritise environ-
mental impact metrics but often lack to address social and business 
considerations (Bocken et al., 2014).

Gap Between Research and Practice: design practitioners often 
depend on intuition over structured frameworks, as many tools remain 
relevant to academic discussions with limited industry adoption (De 
Rooij et al., 2021).

Given these challenges, this research proposes Tactical Sustainability 
Cards as a practical, accessible, and actionable tool to bridge the gap 
between sustainability theory and design practice.

2.4. Design thinking and sustainability

Design thinking, as a distinct approach separate from other DfS 
methodologies, has emerged as a valuable tool that, when integrated 
with other frameworks, can significantly contribute to sustainable 
development. Shapira et al. (2017) point out that design thinking is 
recognised as an approach to help develop socio-ecological design so-
lutions and support strategic sustainable development. Similarly, 
Geissdoerfer et al. (2016) present a value mapping process that targets 
how sustainable business modelling could be enhanced by design 
thinking. Furthermore, Baldassarre et al. (2017), explore the integration 
of sustainable business model innovation with user-driven innovation to 
address sustainable development challenges by designing value propo-
sitions that merge economic and environmental goals.

However, a common criticism of these approaches is that their tools 
and methods often fail to transition effectively from theory to practice. 
While the literature emphasises the development of methods and tools, 
their implementation in design activities is frequently challenging, as 
academic research often falls short in accurately reflect on how de-
signers engage with sustainability (Mejía et al., 2022). Consequently, 

Table 1 
A comparative analysis of key sustainable design methodologies.

Approach Strengths Limitations

Eco-Design (Bhamra and 
Lofthouse, 2008)

Addresses 
environmental impact

Lacks systemic 
considerations

Lifecycle Thinking (Vezzoli 
et al., 2018a, 2018b)

Promotes circular 
economy

Difficult to apply in early 
design phases

Product-Service Systems (
Tukker, 2015)

Reduces material 
consumption

Requires business model 
adaptation

Sustainable Business 
Models (Bocken et al., 
2014)

Aligns business and 
sustainability

Focuses more on strategy 
than design tools

Design for Social 
Innovation (Manzini, 
2014)

Encourages 
participatory design

Implementation 
complexity
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many tools remain confined to research and do not make the leap into 
practical application (Peters et al., 2021). Moreover, designers are 
known to act intuitively rather than strictly adhering to theoretical 
frameworks or evidence, leading to criticism that design researchers 
perpetuate knowledge that remains untranslated into practice (Barness 
and Mejía, 2018). This reliance on intuition rather than structured 
guidelines further highlights the persistent disconnect between theory 
and practice in design (De Rooij et al., 2021).

Designers may feel apprehensive about sustainable design tools 
because many fail to provide actionable guidance or relevant informa-
tion to effectively support the design process (Bhamra and Lofthouse, 
2003). Additionally, this highlights the need for a more comprehensive 
tool that can be integrated into each step of the design process, enabling 
designers to evaluate the sustainability rating of their work more 
effectively (Lubis et al., 2022). Some researchers emphasise the need for 
sustainable design approaches and highlight key focus areas for de-
signers. For example, they argue that the responsibility for sustainability 
should be shared among individuals, companies, and governments 
(Luchs et al., 2015). Similarly, the designer should be careful not to 
blame the individual when trying to achieve a behaviour change (Evans, 
2011).

Additionally, with the introduction of or replacement with a new 
sustainable design product, the change in the quality of life should be 
considered (Steg and Vlek, 2009). One aspect that is often overlooked is 
the implications for marginalised communities and the designer should 
consider these unwanted effects. Plastic bags: for instance, have dire 
consequences for disabled people who need single-use plastic products 
in their daily lives (Jenks and Obringer, 2020). Also, the ethical impli-
cations of sustainable design are significant, with some researchers 
agreeing on an influence on the individual if their autonomy is not 
compromised (Lilley and Wilson, 2013). Mejía et al. (2022) point out 
that the tools are significant for assisting designers in convincing or 
collaborating with management and policymakers. Furthermore, they 
argue that there is still a gap in sustainable design that overlooks the 
behavioural, ethical, social, and critical visions of sustainable design, 
and not just technological and economic ones. Similarly, the tools 
should go beyond targeting product configuration and micro-level im-
provements and reach macro-level issues such as ethics and politics of 
design.

Lastly, two concrete examples of improving approaches to sustain-
able design include (i) providing designers with tools or training to 
enhance their understanding of sustainability (Aschehoug and Boks, 
2011; Bhamra and Lofthouse, 2003; Grosse-Hering et al., 2013; Reyes 
et al., 2020) and (ii) developing specific product design processes that 
involve users, extend product lifecycles, and promote repairability 
(Aschehoug and Boks, 2011; Lowley and Gulden, 2016; Sumter et al., 
2018). Therefore, it can be argued that to address the wide range of 
challenges and considerations in the field, there is a need for more in-
clusive and multifaceted sustainable design tools.

2.5. Priorities, roles, and responsibilities around sustainability

Contrary to the study of Papanek (1985), contemporary researchers 
express their belief in the potential of design and designers as enablers of 
sustainable development (e.g. Thatcher, 2012). However, this does not 
necessarily mean that sustainability is primary on the designer’s agenda. 
Mejía et al. (2022) refer to this by stating that designers may consider 
sustainability in their practice as a second priority or not even one at all, 
even though they understand its vital value.

Similarly, research on the designers of a multinational engineering 
and technology company shows that while sustainability is acknowl-
edged as a strategic aspect, the emphasis is on the desirability, feasi-
bility, and profitability of the operational process (Grobelnik et al., 
2022). Despite conflicting views on design in the context of sustain-
ability, one common finding in the literature is that designers often 
prioritise other factors over sustainability, which may slow the 

advancement in sustainable development.
In their viewpoint, Jung and Mejía (2023) highlighted the posi-

tioning of designers, specifically service designers, to respond in their 
practice to sustainability and contribute to climate action. They 
mentioned that designers not only work on products but also services 
and systems to address sustainability. They argue that in an economy 
that is dominated by services, the influence of these designs can reach 
higher levels of innovation including socio-technical systems. Service 
designers are recognised for their ability to employ foresight exploration 
methods to address complex sustainability challenges. By integrating 
foresight techniques, such as trend analysis and scenario building into 
their practice, they can transform intricate sustainability issues into 
actionable strategies for sustainable future (Kulsbjerg Løgager et al., 
2021).

Moreover, designers possess capabilities that can significantly 
advance sustainable development. Their skills in HCD, systems thinking, 
and innovation enable them to create solutions that align with sustain-
ability goals. By focusing on user experiences and preferences, designers 
can drive growth and uncover new business opportunities, helping 
companies innovate for future user needs (Baldassarre et al., 2024). This 
can potentially lead to better adoption of design practices that overall 
lead to more sustainable outcomes. It is also externally desired that a 
designer, even if their employer favours short-term monetary benefits 
over long-term sustainability benefits, conceives and enforces a sus-
tainability direction (Coutts et al., 2017).

2.6. Challenges for designers

Designers possess the qualities and capabilities to help progress with 
sustainable development, yet, they also have certain shortcomings (Lee, 
2021). The shortcomings may stem from an inadequate level of skills 
and education, but also from external factors such as the workplace 
conditions and policies. Lee (2021) examines the challenges of current 
design thinking practices within organisations and argues that despite 
claims of evolving beyond mere artifact creation, current theories 
continue to be deeply rooted in the creation-focused paradigm. There-
fore, the focus on production-centric models, such as intervention design 
and enterprise design thinking, often overlooks the complexities of so-
cial systems and the importance of symbolic capital (Lee, 2021).

Moreover, designers often encounter significant challenges when 
integrating environmental sustainability into their work, primarily due 
to constraints imposed by organisational priorities and policies. Mejía 
et al. (2022) highlight that designers’ efforts to address sustainability are 
frequently limited by management decisions and policy frameworks that 
prioritise other objectives. Similarly, Gaziulusoy (2015) emphasises that 
while designers possess the potential to drive sustainable innovation, 
their influence is often neglected by existing organisational structures 
and decision-making processes that do not prioritise sustainability. This 
misalignment between designers’ capabilities and organisational prior-
ities hinders the effective incorporation of sustainable practices into 
design processes. Furthermore, Irwin (2015), and Irwin et al. (2022)
discuss the concept of “transition design”, which advocates for a holistic 
approach to design that addresses complex societal challenges, 
including sustainability. The author argued that designers aiming to 
implement such approaches often face obstacles due to entrenched 
organisational cultures and policies that resist change, thereby limiting 
their ability to effect meaningful sustainability transitions.

These studies collectively highlight the systemic challenges and 
barriers that designers encounter when striving to integrate environ-
mental sustainability into their work, emphasising the need for organ-
isational and policy reforms to empower designers in contributing 
effectively to sustainable development.

2.7. Conceptual model development

The literature highlights conflicting perspectives on the role of 
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design in the context of sustainability but converges on a critical insight: 
designers often prioritise other factors over sustainability, impeding 
progress toward sustainable development (Baldassarre et al., 2024). 
Nevertheless, designers hold a unique capacity to drive individual 
behaviour change. This potential change arises from the interplay be-
tween HCD and sustainability, which could serve as a catalyst for sys-
temic societal transformations. Additionally, design methods and 
designers’ capabilities are regarded as instrumental in addressing sus-
tainability challenges by translating complex issues into actionable 
strategies for sustainable futures, even when managerial pressures 
favour short-term wins. However, the literature also underscores certain 
challenges faced by designers, such as gaps in skills and education, as 
well as external barriers like workplace conditions and policy 
constraints.

The review of DfS approaches highlights the benefits and limitations, 
along with criticisms about their effectiveness and impact. A significant 
gap between theory and practice persists, as designers tend to rely on 
intuition rather than applying theoretical frameworks, making it diffi-
cult for sustainable design methods to transition into actionable prac-
tice. Moreover, there is a need for tools that not only support designers at 
the micro-level but also address broader systemic and societal issues, 
emphasising actionable, user-friendly solutions.

Building on these insights, this research draws from the foundational 
“Brundtland Report” (UN, 1987), framing sustainability as a dynamic 
and fluid concept. It explores how sustainability can be better integrated 
into design practices, emphasising its critical role in guiding practi-
tioners through product and service development. Building on the 
existing literature and addressing the gap between theory and practice, 
this research proposes the framework illustrated in Fig. 1. The frame-
work aims to provide a deeper understanding of how design practices 
can be transformed to effectively advance sustainability goals.

The proposed framework places the designer at its centre, empha-
sising its role in integrating various dimensions of sustainability into 
design practices. It highlights the importance of clearly defining sus-
tainability principles to ensure a shared understanding that guides 
consistent and aligned efforts. Practical applications of sustainability 
focus on enabling designers with tools and methods to translate theo-
retical concepts into tangible design strategies. The framework empha-
sises the roles, rights, and responsibilities of designers as mediators 
between stakeholders, encouraging sustainable practices to address so-
cietal impacts and marginalised communities. The HCD in the frame-
work recognises designers’ ability to influence individual behaviour and 
foster systemic transformation through empathy-driven, and inclusive 
solutions. Ethics, values, and morals are also integral, advocating 
designers to embed fairness, responsibility, and long-term thinking into 

their practices while balancing economic, environmental, and social 
factors. Together, these components empower designers to address the 
complexities of sustainability and translate goals into impactful and 
practical strategies.

3. Methodology

This study follows a design science research (DSR) approach, a 
methodology aimed at generating scientific knowledge by creating, 
iterating, and evaluating an artifact in response to a research question 
(Peffers et al., 2007). DSR integrates theoretical reflection with empir-
ical investigation and provides an overarching and yet structured pro-
cess in which multiple research methods can be applied. This approach 
is particularly useful for the scientific development of innovations or 
tools (e.g., Annarelli et al., 2018; Baldassarre et al., 2020a,b), making it 
well-suited to the goals of this study. To specifically address the 
participatory design aspect and ensure a strong connection to design 
methodology, we structured the research into the following iterative 
phases: 

• Theoretical investigation (literature review): this phase aimed to 
identify challenges designers face when integrating sustainability 
into the early ideation phase of their processes. Through this first 
theoretical step, we created a more nuanced problem definition to 
further investigate through the empirical work (see Fig. 1 with the 
proposed conceptual framework).

• Participatory qualitative research (interviews and co-design activ-
ities): semi-structured interviews were conducted with design prac-
titioners to explore how they perceive and experience these 
challenges in practice. Rather than relying solely on passive data 
collection, co-design elements were integrated, allowing participants 
to reflect on their own design processes and contribute to defining 
key areas for tool development. The five areas of improvement 
identified in the literature review were further refined through 
interactive discussions with practitioners, ensuring the insights 
directly shaped the tool’s requirements.

• Tool development through participatory design: the tool was not just 
conceptually developed but emerged through an iterative co-design 
process using creative techniques such as participatory workshops. 
These activities helped to create designer-driven tool, meaning that 
practitioners actively contributed to shaping the format, usability, 
and content of the cards.

• Validation through iterative testing and theoretical refinement: the 
tool underwent an evaluation phase where it was iteratively tested 
and improved through structured feedback loops from designers and 
domain experts. This ensured that both theoretical and practical 
applicability were considered in refining the final version of the 
cards.

By incorporating participatory design throughout the research pro-
cess, this study ensures that the Tactical Sustainability Cards are not 
only theoretically grounded but also co-developed with designers, 
making them highly relevant to real-world design challenges. These 
phases are described in detail in the following sections.

3.1. Qualitative interviews: approach and insights

Based on the proposed conceptual framework, an interview protocol 
was developed, and 10 semi-structured interviews were conducted to 
gain additional insights from experts and professionals in design and 
innovation teams from various companies (see Table 2). The interview 
protocol included questions related to how informants understand sus-
tainability and how they incorporate related considerations in their 
work. For example, we asked “How do you feel when you put the two 
notions (design and sustainability) together?“. Furthermore, informants 
were asked to describe the tools that they current use to integrate 

Fig. 1. Proposed conceptual framework for improving designers’ sustainability 
practices (authors’ own work).
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sustainability goals in the design process, their suitability and gaps. For 
example, we asked “What strategies or tools do you or would you use to 
ensure that sustainability is prioritised in your decision-making process?“. 
Finally, they were asked “How can designers contribute to sustainable 
development?“, to reflect on the effectiveness of design tools and design 
practices to sensitise other stakeholders on the centrality of sustain-
ability issues. Interviews were conducted with design practitioners from 
the Netherlands and Belgium. Participants were selected to fit the 
description of “design practitioners working in-house for companies” and 
were reached out directly or using a snowballing approach. In-house 
designers were preferred as they tend to have a more extended under-
standing of manufacturing and marketing at a given company compared 
to consultants (Bohemia, 2004), enabling for a more holistic investiga-
tion of the organisational contexts. Interviews were conducted online or 
in person. The informants first received an explanation of the goals of 
the study and of the following data analysis. We then shared with them 
an informed consent form clarifying the anonymity and voluntary na-
ture of their participation and offering them the possibility to withdraw 
their participation at any moment and omit questions. Interview data 
were transcribed, and thematic analysis was performed. Next, through a 
series of inductive coding, a code structure was established. Besides the 
thematic analysis, key quotes from the transcripts were selected.

Quotes that have the potential to guide towards design directions 
were prioritised. Next, the quotes were clustered under statements; 
actionable and provocative characteristics were prioritised for this 
clustering. The main purpose behind the selection of quotes, clustering, 
and statement forming was to create insight cards. These cards comprise 
a provocative statement, a brief explanation, and supporting quotes. The 
cards were established as a medium to conceptualise the insights from 
the interviews and make them concrete to be used in the following steps 
of the research.

Several key insights were revealed through the interviews. For 
example, it was revealed that designers are not in positions of decision- 
making. This phenomenon is twofold, on the hierarchical axis, man-
agement has the final saying when making decisions. On the other side, 
customers have the purchasing power which can guide the decisions by 
making the companies offer products that customers would be more 
willing to purchase. Here, designers do have some power of nudging the 
customers to perform certain behaviours yet still the qualities of the 
product itself determine its sustainability status. It was reported that 
user-centricity is prioritised over sustainability when making product 
design decisions and that sustainability is not holistically integrated into 
the process, although it was noted that ultimately, both would co-exist in 
a product. One of the interviewees mentioned that “We will never leave 
away human-centred thinking, and then it is more a matter of maybe 
balancing it with environmental concerns”.

Furthermore, the importance of physical artefacts was mentioned, 
arguing that it is one of the significant skills and crucial contributions of 
the designer. One of the interviewees mentioned that “But I think what a 
designer can bring is actually tie in those long-term goals that a company has 

persistent ability with human insight and contextual information for that 
matter. So, it is sort of bringing a bit of storytelling into the whole sustain-
ability agenda, so making it much more relatable”.

Moreover, designers need to have a basic understanding of business 
concepts which is especially helpful when having conversations with 
other stakeholders who may have different priorities. One of the in-
terviewees mentioned that “I think you make a much stronger case when 
you align with other departments, so it should be an entire strategy and not 
just ‘design is saying this’. So, talk to the business, talk the language of 
business and come with good proposals, then you can move things”. The 
analysis revealed that designers need to ask the right questions to the 
right people at the right time to trigger sustainability transformations. 
Designers also need to treat good sustainability examples as such, simply 
examples that they should strive to go beyond. One of the interviewees 
mentioned that “So, what I would always think that design can do is push the 
boundaries of what exists already and sort of go a little bit beyond”.

Lastly, it was revealed that sustainability is a complex issue involving 
multiple stakeholders, many of whom may not share the same level of 
enthusiasm for sustainability. As one mentioned that “So, I am a bit in 
between; I am optimistic and positive about what a sustainability-related 
project can do. But on the other side, I know that there are always implica-
tions when you do a sustainable project and that is where you start thinking of 
the connection with all the different aspects, so it becomes a system, right? 
These insights suggest that sustainability is currently a contested issue 
with a variety of viewpoints. Overall, it was highlighted that different 
stakeholders have different perspectives, and the designer should be 
properly equipped with tools and skills to navigate towards impactful 
change.

3.2. Tool development phase

In the next phase of the research, a co-creation session and a brain-
writing session were conducted to generate design directions and gain 
further insights into the problem formulation. These sessions built on the 
pain points and opportunities identified through the literature review 
and the insights gained from the interview analysis. The participants, 
master’s-level design students, engaged in group discussions held in 
person. To enrich perspectives and simulate a broader stakeholder 
environment, participants were assigned personas representing a 
designer, policymaker, customer, or management. This approach aimed 
to explore diverse viewpoints and compensate for the challenge of 
recruiting actual stakeholders (designers). The sessions aimed to refine 
and validate the framework developed in the earlier research phase, and 
the proposed framework was acknowledged and explored in depth 
during these discussions (see Fig. 2). This process provided valuable 
input for designing an intervention to enhance the integration of sus-
tainability into design practices. Following the group discussions, a 
design problem statement was formulated, and brainwriting was 
employed as the primary ideation technique for concept generation. 
Although traditionally a group activity, brainwriting was adapted for 
individual execution in this research due to resource and time 
constraints.

The knowledge gained from these sessions revealed that designers’ 
roles extend beyond traditional responsibilities to include advocacy for 
sustainability, navigating conflicting stakeholder priorities, and aligning 
user and company values. Key challenges included balancing sustain-
able lifestyle changes with user quality of life, addressing siloed stake-
holders with conflicting goals, combating greenwashing, and justifying 
sustainability efforts to management. The knowledge gained directly 
informed the design of the first prototype of the Tactical Sustainability 
Cards, marking a key step toward developing tools to support sustain-
ability integration in design practices. Tactical Sustainability Cards are 
an inspirational tool designed to support designers and innovation teams 
in incorporating sustainability into the early stages of the design and 
innovation process (Ræbild and Hasling, 2018). They provide actionable 
prompts, strategies, and ideas to tackle sustainability challenges, 

Table 2 
Interview participant profiles.

Participant Title Participant Industry

Lead Engineer R&D Household Durables
Last-mile Product Designer Consumer Staples Distribution and 

Retail
Sr. Strategic Design Researcher Household Durables
Concept Designer Textiles, Apparel and Luxury Goodss
Global Design Manager Cooking and 

Refrigeration
Household Durables

Product Engineer Marine Transportation
Manager Innovation and Sustainability Household Durables
Senior Service Designer Banks
Design Director - Home Care Innovation Consumer Staples Distribution and 

Retail
R&D Manager Leisure Products
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fostering creativity and encouraging engagement with sustainable 
practices. By simplifying complex sustainability concepts into practical, 
manageable insights, the cards help practitioners integrate sustainabil-
ity into their decision-making processes (Roy and Warren, 2019), 
contributing to systemic transformations toward sustainable develop-
ment. For higher-level contexts, the All-Cards Mapping could be used, 

and depending on how Tactical, Strategic, Focused, or Systemic an 
intervention is desired to be, a corresponding card could be chosen 
directly, see Fig. 3.

Fig. 2. Proposed model after the interviews (authors’ own work).

Fig. 3. All cards mapping (authors’ own work).
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3.3. Validation phase

In the next phase and in order to validate and improve the concept, 
we conducted two different sessions. A first session to obtain expert 
feedback involved six practicing professionals. These experts were 
invited via email to evaluate the feasibility, desirability, and viability of 
the Tactical Sustainability Cards. The expert feedback was instrumental in 
refining the cards, ensuring they effectively address sustainability 
challenges and provide value to designers in their practice. The 
following questions were included in the email to guide their feedback: 

• How effectively do the cards address the challenges and needs you 
mentioned in your interview? This question sought insights into the 
feasibility and viability of the cards by asking participants to reflect 
on the challenges and needs discussed during their interviews.

• Do you see value in using these cards in your practice? If yes, how? This 
question aimed to assess the desirability of the cards by exploring 
their practical relevance and application.

• Do you have any other feedback you would like to share for further 
improvement? This open-ended question encouraged participants to 
provide additional perspectives and suggestions for enhancing the 
cards.

The feedback from the validation session revealed a range of insights 
about the Tactical Sustainability Cards. Experts appreciated their ability 
to raise awareness by providing a structured overview of strategic di-
rections and their potential to inspire creativity during the early stages 
of the design process. The cards were also recognised for their possible 
role in evaluation mechanisms and their value as an academic resource, 
although concerns were raised about their accessibility for non- 
academic users. Additionally, experts appreciated their relevance in 
communication and storytelling, particularly in aligning stakeholders 
during ideation sessions and facilitating collaboration across de-
partments. The cards were seen as useful for highlighting the complexity 
of sustainability challenges and encouraging meaningful conversations. 
However, some experts indicated limitations of the cards such as lacking 
actionable prompts and focusing more on implementation than on the 
underlying reasons for sustainability. Suggestions included offering a 
more flexible format, such as a digital version, to remain relevant over 
time and providing additional guidance or workshops to enhance us-
ability. Experts also pointed out that the cards alone were insufficient to 
generate innovative ideas, emphasising the need for complementary 
tools or insights, such as market knowledge and user-business data, to 
address diverse sustainability impacts effectively.

A second validation session was conducted to assess the effectiveness 
of the cards in targeting the early ideation phase and enhancing sus-
tainability engagement. The session aimed to further refine the design 
concept and explore potential use cases, aligning with the research 
objective of supporting designers in integrating sustainability into their 
practices. The session was held with a group of design researchers at PhD 
level from the Industrial Design Engineering Faculty. The main activity, 
“Cards in Action”, was designed to test the cards’ practical application in 
a real-world context. Participants were tasked with redesigning a 
product or service using the cards. As a case study, the reusable coffee 
cup-token system used at the university campus was selected. This 
example was chosen due to participants’ familiarity with the system and 
ongoing discussions about its potential improvements. Participants 
began by selecting one or two cards, reviewing their content, and asking 
clarifying questions. They were then instructed to ideate and develop 
redesign concepts based on the guidance provided by the selected cards. 
Finally, participants shared their concepts and explained their design 
processes, offering valuable insights into the cards’ functionality and 
impact during the ideation phase. Based on the insight of this session, we 
crafted final version of the seven Tactical Sustainability Cards as a prac-
tical tool for empowering designers (see Appendix). The following sec-
tion describes the main characteristics of the Cards as well as how their 

use is envisioned.

4. Results

4.1. Creation of tactical sustainability cards

A concept that combines the desired qualities of multiple concepts 
was selected as the main design intervention of this phase of the 
research. This section shows the discarded concepts and briefly moti-
vates the reasoning.

4.2. Seamless sustainability

As a method for redesigning existing products and services, seamless 
sustainability offers a compartmental way of approaching the design 
process. The method divides an existing user experience into steps and 
guides the designer to ideate on each step by improving the sustain-
ability and user-centeredness. For each step, a numerical value is 
assigned to allow for comparisons between the old and redesigned 
concepts. This concept was discarded as it forces the designer to quantify 
aspects of the designed experience, which may not be as straight- 
forward. Furthermore, a redesign may not always be so linear that al-
lows for comparisons between two distinct concepts. Additionally, it 
only operates on a narrow perspective on sustainability and user- 
centeredness with not much regard to other factors.

4.2.1. Metaphorical Designer Hats
A response to the question “How might we leverage the many roles of 

the designer?” Metaphorical Designer Hats are based on the roles such as 
the educator, devil’s advocate, etc. The designer is expected to approach 
the problem via one of the hats and shift their perspective accordingly. 
This concept was discarded, while may be beneficial in other contexts, it 
does not have a sustainability focus. Thus, this concept does not answer 
the problem statement nor the research goal.

4.2.2. “Making sustainability attractive” campaign
This concept aims to foster an engaging sustainability culture within 

a given company through creative initiatives, awareness campaigns, and 
ongoing employee involvement and education. This concept was dis-
carded because a campaign might be company-specific and needs 
certain insights relevant to the given company. Thus, a universal 
campaign would not work for this concept.

4.2.3. Set of inspiring sustainability project examples
Answering the question “How might we engage employees in sus-

tainability?” This set of project examples aims to curate a collection of 
innovative sustainability initiatives from around the globe, showcasing 
actionable solutions for a greener future. As much as it might be an 
inspiring tool, the scope is quite narrow. This alone would not be a full- 
fledged concept, but perhaps a component of a bigger design 
intervention.

4.3. Co-creation session and brainwriting: first prototype

As mentioned, Tactical Sustainability Cards is a strategic approach 
that provides an innovative approach on sustainability in the design 
process. The cards comprise a tactic, a description of the tactic, an 
inspiring example, and relevant literature. The cards could be acquired 
by management to be used by multiple teams. For the design team, for 
instance, they can help create concepts that are aligned with literature, 
innovative, and sustainable. The cards manage to do this by giving 
inspiring examples, interesting prompts, and promoting creativity. For 
co-creation sessions where non-designers are present, the cards can help 
with aligning them and providing a common agenda. They can do so by 
providing a shared and common language as a reference point. 
Furthermore, for innovation teams, the cards can promote creative 

G. Calabretta et al.                                                                                                                                                                                                                             Journal of Cleaner Production 502 (2025) 145340 

8 



thinking. By encouraging experimentation and making sustainability 
coexist with innovation, the innovation teams can make use of these 
cards. Lastly, for sustainability teams, they can have them go beyond 
traditional sustainability approaches such as total bans, complete re-
ductions, etc. Useful across various teams, Tactical Sustainability Cards 
offer a versatile tool that integrates sustainability seamlessly into the 
design process. They help design teams create sustainable concepts, 
align non-designers in co-creation sessions, and promote innovation 
beyond traditional methods.

4.4. Expert feedback and validation session: final prototype

All in all, the session provided critical and valuable feedback on the 
cards’ ability to inspire actionable ideas, engage users in sustainability 
challenges, and foster creativity during the early stages of design. These 
insights were in used in the final iteration of the Tactical Sustainability 
Cards, ensuring they align more closely with the research goal of 
equipping designers with practical, effective tools to integrate sustain-
ability into their work. Key updates included modifications to both the 
content and structure of the cards (see Fig. 4a and b):

Front Side Improvements: A dictionary definition was added to 
enhance clarity, and an inspiring prompt question was included to make 
the cards more actionable. The text was also revised for better balance 
between brevity and depth.

Back Side Adjustments: The axes were renamed, changing from 
“focused-systemic” to “individual-systemic” for improved alignment 
with the cards’ purpose and usability.

Workshop Context Updates: The workshop now begins with a 
clearly defined goal, such as the scope of the design, affected stake-
holders, or a strategic purpose, to provide clearer direction and focus 
during the session. These changes were implemented to improve the 
cards’ usability, relevance, and effectiveness in guiding designers to-
ward integrating sustainability into their design processes.

4.5. How to use the tactical sustainability cards

The Tactical Sustainability Cards are designed as a flexible and 
interactive tool to help designers embed sustainability considerations 
into the early stages of the design process. They can be used individually 
or in group settings and are adaptable to different design contexts, 
including corporate teams, and innovation-driven projects. By providing 
structured yet open-ended prompts, the cards support designers in 
navigating sustainability challenges. The process includes five key steps: 

1. Identify the Design Challenge: define the sustainability issue or 
objective within the design process.

2. Select Relevant Cards: choose one or more cards based on the 
challenge, using them as prompts for discussion and exploration.

3. Apply to Ideation Sessions: use the cards to inspire creative solu-
tions and guide team discussions during brainstorming or co-creation 
workshops.

4. Evaluate and Align: leverage the cards to justify design decisions by 
aligning them with sustainability principles, business goals, and user 
needs.

5. Refine and Implement: iterate on the ideas developed, integrating 
sustainability insights into concept development and prototyping.

5. Discussions

This research investigates how professional designers can better 
engage with sustainability during the early stages of the design process, 
specifically focusing on the ideation phase. The research addresses the 
gaps identified in the literature, such as the lack of actionable, user- 
friendly tools that effectively bridge the gap between sustainability 
theory and practice (Bhamra and Hernandez, 2021; Lubis et al., 2022). 
Designers often face challenges in aligning sustainability with organ-
isational priorities, stakeholder interests, and the practicalities of 
product and service design. Existing tools and methods for DfS have 
been criticised for being theoretical, complex, with narrow focus 
(Vandevyvere and Heynen, 2014; Mejía et al., 2022). This research 
addresses these limitations by creating a practical intervention that 
equips designers with the resources they need to integrate sustainability 
meaningfully into their practices.

The Tactical Sustainability Cards emerged as the main findings have 
been developed through a structured processes that combined insights 
from a comprehensive literature review, semi-structured interviews 
with design professionals, and co-creation sessions. These cards have 
been designed to address key challenges highlighted in the literature. 
First, they provide designers with structured guidance and inspiration, 
supporting their ability to address sustainability challenges during the 
ideation phase (Ræbild and Hasling, 2018).

By presenting actionable prompts, examples, and relevant literature, 
the cards simplify complex sustainability concepts, enabling designers to 
incorporate these principles into their decision-making processes (Roy 
and Warren, 2019). The literature emphasises the importance of tools 
that not only inspire creativity but also foster collaboration and align-
ment among diverse stakeholders (Ceschin and Gaziulusoy, 2016). This 
research contributes to this concern by showing how the Tactical 

Fig. 4a. Final version of the Tactical Sustainability Cards (front side), Source: https://picnic.app/nl/tasjes/.
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Sustainability Cards can serve as a shared language for designers, man-
agers, and other stakeholders. During validation sessions, participants 
acknowledged the cards’ ability to align teams and stimulate ideation 
while addressing systemic and organisational sustainability challenges. 
This aligns with findings by Baldassarre et al. (2024), who argue for the 
need to integrate tools that can align organisational goals with broader 
environmental and social objectives.

Furthermore, the cards were validated and refined based on expert 
feedback, addressing limitations highlighted in previous DfS method-
ologies. For instance, while many tools focus on environmental metrics, 
the Tactical Sustainability Cards take a holistic approach by incorporating 
social, economic, and environmental dimensions. This is consistent with 
the integrated perspective of the United Nations Sustainable Develop-
ment Goals (UN, 2015) and works of Maher et al. (2018) and Schneider 
and Buser (2018).

However, despite their potential, the cards also received some limi-
tations, such as the need for a more flexible format and the inclusion of 
actionable prompts. These limitations reflect ongoing challenges in 
translating sustainability into actionable design practices (Mejía et al., 
2022; Peters et al., 2021). To address these concerns, the final prototype 
incorporated improvements, including enhanced clarity, restructured 
axes to better align with design objectives, and updated workshop 
guidelines to support practical application. This aligns with calls for 
tools that go beyond theoretical frameworks to provide actionable and 
scalable solutions (Bhamra and Lofthouse, 2008; Bhamra and Hernan-
dez, 2021).

6. Conclusion

6.1. Contributions and implications

This research bridges the gaps in existing DfS tools by developing and 
validating the Tactical Sustainability Cards, a novel, flexible, and 
accessible tool designed to enhance practicality in sustainable design. By 
facilitating sustainable thinking and empowering designers during the 
early ideation phase, the cards provide an actionable approach to inte-
grating sustainability into design processes. Unlike traditional methods 
that often impose rigid frameworks or narrow perspectives, the Tactical 
Sustainability Cards encourage a holistic, adaptable approach to 

sustainability. By offering actionable prompts, strategic guidance, and 
inspiring examples, the cards simplify the integration of sustainability 
principles into design practices while fostering creativity and 
innovation.

This research bridges the gap between theory and practice by 
providing insights that move from sustainability literature into a prac-
tical, user-friendly tool, supporting designers to deal with complex 
interplay between environmental responsibilities and organisational 
pressures. Designers, who often face the dual burden of fostering inno-
vation while addressing sustainability challenges, can use these cards to 
align stakeholder priorities, justify sustainable actions to management, 
and tackle systemic sustainability issues with confidence. This research 
highlights the critical role of designers as agents of change and driving 
sustainable development through informed decision-making and 
collaborative efforts. The Tactical Sustainability Cards contribute theo-
retically by highlighting the importance of tools that not only inspire 
creativity but also address systemic and organisational sustainability 
challenges. The findings emphasise the importance of providing de-
signers with tools that enable them to balance human-centric design 
with environmental considerations.

6.2. Practical implications

This research has significant implications for designers, managers, 
and policymakers, emphasising the need for structured yet adaptable 
approaches to sustainability in organisational contexts. The Tactical 
Sustainability Cards serve as a practical resource for design and innova-
tion teams, enabling them to generate actionable and innovative solu-
tions while aligning with broader organisational and societal goals. 
Managers and decision-makers can integrate the cards into practices to 
promote sustainable ideation, enhance collaboration across de-
partments, and create a culture of accountability in sustainability ini-
tiatives. Practically, the cards provide a structured yet flexible approach 
to sustainability, empowering designers to operationalise sustainability 
goals in diverse contexts.

At the policy level, the insights from this research can inform 
frameworks that incentivise the adoption of tools like the Tactical Sus-
tainability Cards. Policymakers can encourage industries to integrate 
such tools into their practices, ensuring alignment with sustainability 

Fig. 4b. Final version of the Tactical Sustainability Cards (authors’ own work).
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objectives and fostering multi-stakeholder collaborations. By facilitating 
a shared language and decision-making framework, the cards can 
enhance cross-disciplinary dialogues and support the development of 
policies that reflect diverse perspectives and priorities.

Furthermore, this research highlights the importance of empowering 
designers with tools that not only address immediate sustainability 
challenges but also contribute to long-term systemic change. By 
providing designers with actionable insights and fostering collaboration 
among stakeholders, the developed cards can be used to bridge the gap 
between sustainability principles and practical outcomes. This approach 
supports the creation of an environmentally, socially, and economically 
sustainable future. Finally, the cards can be used to harmonise innova-
tion and sustainability, enabling practitioners to navigate the com-
plexities of sustainability in a structured and collaborative way.

6.3. Limitations and future directions

While this research provides valuable insights, it has certain limita-
tions as well. The interview study, though detailed, involved partici-
pants with varying levels of work experience and organisational roles, 
which may have influenced the findings. Future research could focus on 
a more targeted participant group to gain a clearer perspective on the 
relationship between sustainability and design. Additionally, all par-
ticipants were based in the Netherlands and Belgium, limiting the 
geographic scope. Expanding the participant pool to include pro-
fessionals from other countries would provide a broader understanding 
of the challenges and opportunities in integrating sustainability into 

design practices. As with any qualitative study, participant bias is a 
limitation. However, this subjectivity was leveraged as a strength to 
inform the design intervention. Increasing the sample size in future 
studies could yield more diverse and comprehensive insights.

The design intervention, Tactical Sustainability Cards, was validated 
through feedback from experts and professionals but has not yet been 
tested in real-world scenarios. Future research could involve collabo-
rations with organisations to pilot the concept in practice, providing 
critical insights into its feasibility, desirability, and viability. Real-life 
trials would not only enhance the validity of the findings but also 
offer practical guidance for refining and scaling the tool.
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