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Significance:

Undertaking just sustainability transitions in the context of the Anthropocene presents a complex societal challenge. This challenge is compounded by a systematic breakdown of confidence in the institution of science-making – the legitimation crisis. In this Commentary, we argue that addressing this challenge involves collaboration with diverse stakeholders and the application of agile research methodologies. Through innovative research tools, such as thick mapping and virtual reality, researchers and stakeholders can co-create and test new institutional arrangements that promote justice and sustainability. In this way, the scientific community can regain and maintain public trust while effectively addressing pressing global challenges.






Introduction

The challenge: Tackling societal transformation in the Anthropocene

As humanity grapples with the long-term consequences of anthropogenic actions, there is an increasing need for transformative social movements, including ‘just sustainability transitions’ (JST).1,2 JST aims to improve the well-being of humans and other species while addressing the injustices associated with environmental degradation and species annihilation.3 It is a deliberate attempt to move away from unsustainable and unjust societal conditions towards more sustainable and just alternatives, thus echoing Polanyi’s4 concept of a ‘double movement’. Scientific research is critical in this movement. Yet engaging with transformative social processes in an anthropogenic context is too complex to be tackled within academia alone. Indeed, we are no longer working with natural processes that have evolved independently over time but with earth systems profoundly altered by humans. These changes are marked by persistent injustices in our society: by societal processes that favour the wealthy at the expense of the poor. Therefore, tackling JST requires a fresh and flexible methodological approach that moves between and beyond disciplines and often involves non-academics as key partners.

Multiple forms of knowledge require multiple methodological approaches. Engaging with JST processes requires understanding (Verstehen) and explaining (Erklärung) the conditions responsible for current unsustainable and unjust situations and exploring how to change (Verändern) these conditions. This complex challenge requires active collaboration between academic and non-academic partners, including informal stakeholders (citizens) and formal stakeholders, who have been mandated to speak on behalf of others. Together, these diverse research teams can co-produce three kinds of knowledge5:


	1.
Systems knowledge – factual knowledge of the causal dynamics of, for example, unsustainable/unjust situations.


	2.
Target knowledge – normative knowledge on what should be done to move away from these unjust/unsustainable situations.


	3.
Transformation knowledge – strategic knowledge on how to transition toward more desirable future situations.




These three different kinds of knowledge are associated with corresponding epistemic objects, including problem statements and research questions.6-8 Yet none of these knowledge forms is exclusive to any particular research methodology. Conversely, each one can be produced through mono-, multi-, inter-, or trans-disciplinary research processes (Figure 1). Additionally, each of these processes has related characteristics and benefits. For example, when working towards transformative knowledge in the context of JST, research teams often adopt transdisciplinary methodologies as these approaches involve co-producing knowledge with non-academic stakeholders to advance social change. However, at the project’s outset, it is not always apparent which methodology will be the most effective, and, in many cases, it is only possible to identify the best approach through the research process itself. Therefore, we recommend that scholars embrace methodological agility. This is discussed in more detail below.

[image: ]

Figure 1: The process of producing three different kinds of knowledge through the four methodological processes.

Source: Original images created from royalty-free images obtained from https://thenounproject.com/ under a CC BY 3.0 licence. Credits: (a) Mapps; (b) dewi persik; (c) Izwar Muis; (d) Marcus DeClarke



What is methodological agility, and why do we recommend it?

Methodological agility is a meta-level research strategy in which research teams work to respond to the emerging needs of a project by switching between the research methodologies highlighted above.9 We recommend methodological agility because we have found that applying a single dominant methodology to address complex societal challenges can advance instrumental, ‘one-size-fits-all’ solutions which ignore contextual differences and lead to path dependencies10-13, contributing to the legitimation crisis discussed by Habermas14. This crisis represents a widespread lack of conviction in the normative/prescriptive production of ‘scientific facts’ about the world in isolation from society. For example, this crisis was evident in certain public reactions to the use of science to drive national policymaking during COVID-19.15,16 However, the adoption of methodological agility can help researchers to re-build legitimacy by co-constructing just and sustainable pathways, rather than relying on fixed, unsustainable institutional arrangements. Moreover, in a context in which the institution of science-making is questioned and calls are made to include the public in scientific research, methodological agility and collaborative research approaches, in particular, emerge as powerful tools within the academy. Nonetheless, mono-, multi- and inter-disciplinary methodologies remain equally valid and are often key components of methodological agility strategies and related transdisciplinary research processes. Below, we highlight how researchers can draw on methodological agility to navigate dynamic contextual conditions that emerge, particularly when engaging with societal issues, such as JST.

Methodological agility and the role of synergetic methods

When working with transformative societal processes, research teams can face two kinds of change: change in real-life situations and changes in the understanding of these situations. These transformations are, respectively, associated with ontological complexity and epistemological complexity.17 Above we highlighted how engaging with JST often involves collaboration with formal and informal stakeholders to co-produce systems, target, and transformation knowledge. In our experience, a certain nimbleness during the research process can help one to navigate the emerging complexities and open up opportunities for the co-generation of epistemologically diverse knowledge systems.

By nature, methodological flexibility is seldom planned. Rather, appropriate methods are applied in response to contextual changes as they arise. However, this does not imply that ‘anything goes’18 or that known methods are abandoned. On the contrary, specific methodologies (processes, principles and methods) tend to be associated with certain research processes. For example, when a transdisciplinary approach is adopted in JST-related research, certain synergic methods become useful. In synergic approaches, mixed-methods are used synergistically to respond to the specific needs of the project and to explore the complex issue at hand. In using the term ‘synergic’, we are referencing the concept of ‘synergic satisfiers’ as defined in Human Scale Development, where, in the discussion on ‘Needs, Satisfiers and Economic Goods’, the author Max-Neef explains that synergic satisfiers serve to “satisfy a given need, simultaneously stimulating and contributing to the fulfilment of other needs”19. A good example here is that of a mother breastfeeding her baby, thus satisfying the baby’s needs for subsistence, affection and security at the same time with the single act of breastfeeding. While many methods can be applied in an agile or synergistic manner, thick mapping is an integrated approach that can enable research teams to create multi-layered representations of complex real-life situations.

Thick mapping: Layering diverse data

Using innovative combinations of qualitative and quantitative methods, research teams can apply this tool to build rich depictions of current and future states of specific problem situations.20,21 The two-fold aim behind thick mapping is to (1) better understand the intricacies involved in determining the current state of an issue and (2) facilitate informed decision-making to help shape possible future states. For example, when working on JST challenges, systems knowledge can be co-produced by using a wide variety of quantitative methods for capturing detailed aspects of the infrastructural, technological, and ecological systems contributing to the unsustainability of the current situation. In 2022, Carvalhaes and colleagues22 published a study on Hurricane Maria in Puerto Rico, where thick mapping was leveraged by combining ethnographic and geospatial methods. For example, different layers of data were layered and aggregated against ethnographic information to explore resilience capabilities in relation to the extreme weather event at hand (hurricane). Through this process, the authors gained insight into how affected individuals made sense of their lived experiences of Hurricane Maria and how this knowledge was embedded in institutional, ecological, and infrastructural systems.

Thick mapping methods

In Supplementary table 1, we share a list of tools that research teams can apply to create thick maps. Different methods and various combinations of these tools can be applied by teams to meet the project context. However, this list is not a definitive list for JST-related research. New methods are constantly being developed and applied to advance this field. Here we list three examples of innovative tools which are being applied in explorative JST studies: virtual reality, participatory and bioacoustics methods.

Virtual reality tools: Virtual reality approaches are emerging as popular research tools when tackling complex societal transformations.23,24 For example, virtual reality tools can enable research participants to (re)imagine more ‘just’ and ‘sustainable’ future states (target knowledge), and also devise multiple transitioning pathways (transformation knowledge). This process can help initiate the development of more desirable future states, as participants can explore adjacent possibilities, which can be situated within the current situation, or in a significantly different space from their context. A practical example of this approach was the first author’s use of virtual reality approaches to engage participants in the co-design and co-construction of the iShack in the informal settlement of Enkanini, which lies in the town of Stellenbosch in South Africa.25

Digital storytelling and participatory research: Because JST research seeks to advance epistemic justice, digital storytelling, which is a participatory visual method, is relevant here. Digital storytelling is a well-established research approach that can enable the involvement of non-academic stakeholders in the research process and to influence policy.26,27 Moreover, as a narrative-based tool, it can enable stakeholders to generate data by drawing on their lived experiences of a specific issue.28 For example, in an ongoing project, the second author, Treffry-Goatley, is collaborating with citizens from four resource-poor settings of sub-Saharan Africa to create digital stories about the impact of extreme weather events on mental health. These narrative data will be created in participatory research workshops held at each site and will be layered with various quantitative data sources, including health outcomes, statistical analyses of survey data, and weather monitoring reports to build evidence and to devise effective strategies.

Bioacoustics: While PR can help to include marginal human voices in JST research, bioacoustics has been used in a variety of contexts to record the ‘voices’ of non-human actors, including fauna and flora.29 Indeed, in a recent article in Nature Communications, Müller and colleagues30 noted that numerous “taxonomic groups, including amphibians, birds, mammals, and insects include a considerable proportion of species that vocalize or otherwise use sound to communicate, making acoustic monitoring of these groups a particularly promising tool for biodiversity responses”. For example, during times of drought, trees produce specific sounds. This discovery could assist scientists in determining when trees are drought-stricken and require urgent watering.31

Ethical considerations when using thick mapping

Deciding what data should be included is one of the key ethical challenges of co-constructing thick maps. Indeed, the risk of excluding marginalised perspectives from thick maps is a significant ethical issue for research teams to consider. To navigate this challenge, we recommend the application of the ‘foregrounding and backgrounding’ approach32, in which data are moved between the ‘background’ or ‘foreground’ as and when needed. While one needs to still pay attention to which voices are ‘foregrounded’ or ‘backgrounded’, importantly, data are never permanently excluded or included. On the contrary, the data are saved to be used in response to emerging contexts and issues. Moreover, specific ‘voices’ and data can be highlighted where needed. This approach can help one to navigate the complexity of JST processes as it allows all JST pathways to be treated as equiprobable and adjacent possibilities.33,34 This approach can also allow one to build layers of data. For example, one can add qualitative layers to quantitative systems knowledge to foster a deeper understanding of the complexities and contradictions of the current anthropogenic crisis. This can be achieved by, for example, using narrative-based methods for capturing peoples’ lived experiences, as narratives, of any unjust social and institutional arrangements contributing to the inequalities of the current situation (see the example relating to Hurricane Maria above).

In addition to the general ethical challenges which are associated with thick mapping, each of the innovative tools outlined above also has its own inherent ethical considerations that need to be addressed. Ethical issues associated with participatory visual research, including digital storytelling, are discussed by Black and colleagues35. Additionally, ethical challenges can arise in the application of virtual reality research approaches. Indeed, while virtual reality can offer interested stakeholder groups safe (virtual) spaces to meet and explore present and future possibilities, learning how to move between real and virtual spaces amid research processes can be a challenge. The agility needed for this is depicted by the fleet-footedness of the mythical Hermes figure in Figure 2, who was known to deliver messages from the gods to the people, and vice versa.

[image: 19223van_Breda_fig2]

Figure 2: Oscillating between virtual and real worlds.

Source: Original image created by the authors using Microsoft PowerPoint.



It is important to remember, when switching between these co-created virtual and real places and spaces, that Hermes was not a ‘neutral’ messenger. Rather, according to legend, he was also known to be a trickster, who employed unethical and deceitful tactics during his ‘mediating’ work.36,37 Certainly, when employing virtual reality tools (and any other method), one needs to always remain conscious of ethical concerns and critically transparent about the (potential) risks involved. Like tightrope walking (Figure 3) employing these innovative tools requires careful practice. One needs to learn how to maintain a balance between advancing the project objectives and safeguarding the well-being of participants. It is essential to always work within the agreed-upon ethical principles and practices and adopt an inclusive logic, as articulated in the notion of the included middle.38,39 Nonetheless, ascertaining how to achieve this balance, while engaged in complex JST processes, remains one of the biggest challenges in developing methodological agility.

[image: ]

Figure 3: ‘Tightrope walking’ between ethical concerns and project objectives.

Source: Original image created by combining text with a royalty-free image obtained from https://thenounproject.com/. Credit: LeftHandedGraphic (reproduced under a CC BY 3.0 licence).



Conclusion

Advancing JST in the context of the prevailing legitimation crisis and the Anthropocene may be complex, but it is not an intractable challenge. In this piece, we suggest that methodological agility can help scholars to respond constructively to this challenge. In summary, this requires research teams to learn where, when, and how to:


	•
adopt mono-, multi-, inter-, and trans-disciplinary methodologies;


	•
co-produce systems, target, and transformation knowledge, using synergic methods;


	•
apply quantitative and qualitative methods to co-construct thick maps; and


	•
explore real vs virtual domains to create co-designed safe spaces to (re)imagine more ‘just’ and ‘sustainable’ futures.




Methodological agility is an ontological learning process embedded in contextual conditions. There are no shortcuts. Yet we have recommended tools that can assist researchers to successfully navigate this process. We have focused on the benefits of using thick mapping and have unpacked three methods that can be incorporated into this mixed-methods approach. Additional methods that we recommend for thick mapping are listed in Supplementary table 1. Nonetheless, there will be many more ways and means that are not referenced in this paper. This list will expand as new tools emerge in response to technological advances and shifting contextual conditions. We encourage readers to reach out to us with research approaches and experiences and to join us on our learning journey. Additionally, we emphasise the need to remain critically aware of any ethical concerns that arise in research. Failing to maintain this ethical focus can undermine the credibility of the scientific project and further the legitimation crisis.
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