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Modern food systems face unprecedented challenges that require transformative policy responses beyond conventional forecasting. We argue that scenario building and science fiction narratives can serve as tools for policy innovation, helping stakeholders to consider complexity, weigh trade-offs, and shape more adaptive strategies. By synthesizing insights from foresight studies, participatory scenario exercises, and narrative approaches, this perspective suggests that creative future visions can support new policy pathways toward sustainable food systems. These methods offer co-created visions of possible futures encompassing climate, diets, technologies, and governance systems.
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1 Introduction

Conventional forecasting models rely on extrapolations of past trends, projecting futures as linear extensions of the present [Food and Agriculture Organization of the United Nations (FAO), 2022]. While valuable for stable conditions, these approaches falter when confronted with discontinuous changes, tipping points, and novel socio-ecological configurations, which are precisely the challenges facing contemporary food systems. Climate disruption, dietary transitions, technological breakthroughs, and geopolitical shifts create conditions where systems may cross critical thresholds, such as the Amazon rainforest shifting from carbon sink to source (Nobre et al., 2016), with cascading consequences for agriculture and food security. Agricultural and food systems, which are inherently complex and adaptive, require futures thinking approaches that accept uncertainty, complexity, and diversity (Wiebe and Prager, 2021).

Future scenario development, participatory foresight, and speculative narratives are useful tools for policy design because they increase possible futures (Vervoort and Gupta, 2018). By using imaginative tools like science fiction to build scenarios, researchers can test new pathways and challenge existing beliefs. Such approaches support policy innovation, which involves the development of novel policy instruments, governance arrangements, or problem framings that represent substantive departures from established approaches (Howlett, 2014). Policy innovation becomes essential when conventional frameworks prove inadequate for addressing wicked problems characterized by complexity, uncertainty, and conflicting values.

This paper combines ideas from sustainability science, futures studies, and public policy to argue that scenarios and future-oriented narratives can be effective tools for governing agricultural systems and food production. These approaches allow stakeholders to deal with emerging issues, identify emerging opportunities, and support the formulation of more flexible and inclusive policies by combining scientific knowledge, local expertise, and creative ideas. We aim to demonstrate how integrating scenario planning with speculative fiction can enhance policy innovation in food systems, while acknowledging the political and institutional challenges that constrain such transformations. Figure 1 illustrates this conceptual framework, showing how different knowledge sources (scientific evidence, local expertise, and creative speculation) feed into iterative learning processes that inform policy outcomes. This integration enables more adaptive and inclusive food systems governance.


[image: Flowchart depicting the process from knowledge inputs to policy implications. Knowledge inputs include scientific research, local knowledge, trend analysis, cultural values, and historical precedents. Foresight methods involve scenario planning, speculative fiction, and participatory foresight. Intermediate outputs feature multiple plausible futures, trade-off identification, and enhanced stakeholder dialogue. Policy implications encompass adaptive strategies, experimental pilots, institutional learning, resilient policy design, and transformative pathways. The diagram emphasizes learning, evidence generation, and iterative refinement, framed by governance constraints.]
FIGURE 1
 Conceptual framework for integrating foresight methods in food systems policy.


However, embracing transformative approaches requires more than methodological innovation; it demands shifts in how societies imagine possible futures. Drawing on Vertesi (2019) analysis of social imaginaries (the shared ways people imagine their social existence), we recognize that scenarios and fiction must contend with deeply embedded mental models. Adaptive thinking about food systems requires cultivating openness, curiosity, and critical reflexivity about one's assumptions (Dryzek, 2013). In democratic contexts, where diverse publics and officials may resist transformation, such capacities become essential yet extraordinarily difficult to develop. Officials may exploit public ambivalence for political advantage, while populations struggle to envision departures from familiar food practices. We therefore approach foresight methods with appropriate modesty, positioning them as valuable but insufficient tools requiring broader strategies for democratic social learning.



2 Integrating scenario design and participatory futures thinking in agriculture

Foresight, broadly defined, encompasses systematic approaches to exploring potential futures and their implications for present-day decision-making (Rohrbeck et al., 2015). A key foresight method, scenario planning constitutes a structured method for constructing and analyzing alternative future contexts to enhance strategic decision-making under uncertainty (Schoemaker, 1995). Widely employed in climate change and integrated assessment modeling (Pulver and VanDeveer, 2009), scenarios are not predictive but provide divergent paths for stakeholders to tackle uncertainty (van Vuuren et al., 2012). Rather than forecasting what will happen, scenarios explore what could happen under different combinations of uncertainties and trends (Ramirez and Wilkinson, 2016). By assessing multiple scenarios, policymakers and practitioners can enhance the resilience and adaptive capacity of food systems.

While scenario planning provides a structured means of exploring uncertainty, its value depends on whose perspectives shape the narratives. Participatory approaches enhance this process. Involving farmers, extension workers, civil society organizations, and local governments ensures that scenario narratives integrate on-the-ground realities, experiential knowledge, and cultural values (Johnson and Karlberg, 2017). However, participatory methods require careful attention to power imbalances, resource requirements, and stakeholder expectations (Reed, 2008). Such engagement is particularly valuable when examining transitions in dietary patterns and nutrition-related behavior, as it surfaces cultural values, resource constraints, and behavioral drivers critical for designing equitable interventions.

However, participatory methods require careful attention to power imbalances, resource requirements, and stakeholder expectations (Reed, 2008). Beyond practical concerns, participatory foresight confronts deeper challenges rooted in social imaginaries. Participants may find it difficult to transcend taken-for-granted understandings of how food systems work (Taylor, 2004). Meaningful engagement thus requires creating spaces for reflective practice where participants examine their framing assumptions (Schön, 1983), demanding patience and recognition that transformation in collective imagination proceeds slowly and unevenly.

Such engagement is particularly valuable when examining transitions in dietary patterns and nutrition-related behavior, as it surfaces cultural values, resource constraints, and behavioral drivers critical for designing equitable interventions. When developed collaboratively, these scenario narratives help stakeholders identify and deliberate trade-offs and synergies among competing objectives. For example, a scenario in which there is a rapid shift toward plant-based protein sources may reduce greenhouse gas emissions and land pressure, but may also pose challenges related to nutrition adequacy, consumer acceptability, and cultural preferences. Such shifts also raise questions about dietary diversity, affordability, and the resilience of local food systems (Willett et al., 2019; Blackwell et al., 2024; Steiner et al., 2020). In another scenario, genetically engineered crops for climate resilience feature prominently, with prospects for higher yields and less vulnerability to drought and pests, along with challenges around seed sovereignty and corporate control (Pixley et al., 2019). Anticipating such trade-offs enables more nuanced policy making. Table 1 compares these foresight approaches across key dimensions, illustrating how different methods serve complementary purposes in food systems policy development.

TABLE 1 Comparison of foresight approaches in food systems policy.


	Approach
	Primary purpose
	Time horizon
	Treatment of uncertainty
	Stakeholder engagement
	Typical outputs





	Traditional forecasting
	Predict the most likely future
	Short to medium (1–5 years)
	Minimized through statistical models
	Limited, expert-driven
	Projections, trend lines



	Scenario planning
	Explore multiple plausible futures
	Medium to long (5–20 years)
	Embraced as a central feature
	Moderate to high, multi-stakeholder workshops
	Narrative scenarios (typically 2–4)



	Speculative fiction
	Challenge assumptions, expand imagination
	Long-term (10–50+ years)
	Maximized to explore radical possibilities
	Variable, can involve diverse publics
	Stories, prototypes, provocations



	Participatory foresight
	Co-create actionable visions
	Medium to long (5–30 years)
	Negotiated through dialogue
	High, deliberative, and inclusive
	Shared visions, policy recommendations





While scenario planning provides structured exploration of plausible futures, speculative narratives and fiction can push boundaries further by challenging fundamental assumptions about food systems.



3 The role of speculative narratives in sustainable food policy development

Storytelling, including science fiction, plays a powerful complementary role (Marshall et al., 2023; Merrie, 2019; Vertesi, 2019). Science fiction and speculative fiction can free policymakers and stakeholders from the constraints of today's paradigms, allowing them to imagine futures that may not be considered plausible or desirable. This imaginative leap is valuable. What once appeared unthinkable, such as entirely automated vertical farms, community-owned digital seed libraries, or climate-induced collapses of major staple crops, can become legitimate subjects of policy consideration and contingency planning when explored through narratives.

To operationalize these imaginative practices, several methodological approaches formalize the use of speculative fiction in policy contexts, extending beyond entertainment to serve as tools for exploring possible futures (Candy and Kornet, 2019; Dunne and Raby, 2013). One such approach, science fiction prototyping (SFP), pioneered by Brian David Johnson at Intel Corporation, provides a structured approach: researchers identify emerging trends and uncertainties, construct narratives grounded in scientific plausibility, embed these narratives in scenarios of future use, and extract policy implications (Johnson, 2011). Importantly, SFP originated in corporate contexts where decision-making structures differ substantially from democratic policy processes. While the method offers valuable techniques for making futures tangible, its application to food systems governance requires adaptation to accommodate multiple publics, contested values, and distributed authority (Stilgoe et al., 2013). Unlike predictive modeling, SFP creates “prototypes of the future” that stakeholders can interrogate, critique, and refine, though the quality depends heavily on process design.

Beyond text-based prototyping, design fiction and speculative design translate imagined futures into tangible forms, such as mock-ups of future food packaging or speculative menus for climate-adapted cuisines (Auger, 2013; Dunne and Raby, 2013). In food systems, this might involve mock-ups of future food packaging, simulated interfaces for precision agriculture platforms, or speculative menus from climate-adapted cuisines. These artifacts provoke reflection on desirability, feasibility, and ethical implications.

While speculative fiction offers valuable imaginative capacities, these approaches also have limitations. Speculative and design-fiction practices can “close down” alternatives by privileging certain futures and publics unless they are deliberately opened to plural perspectives; more broadly, sociotechnical imaginaries often reflect and reproduce institutional power (Bardzell and Bardzell, 2013). The creative freedom that makes speculation valuable can also distance scenarios from practical constraints, and the narrative focus may emphasize dramatic possibilities over incremental but important changes. Effective use requires careful attention to whose futures are being imagined and for whom (Jasanoff and Kim, 2015).

Despite these limitations, speculative fiction adds significant value by complementing traditional scenario planning. While conventional scenarios map out plausible pathways, speculative fiction pushes boundaries by asking “what if?” in more radical ways. For policy foresight, this combination helps decision-makers prepare for surprises, recognize weak signals, and maintain cognitive flexibility, which are crucial capacities in turbulent times (Ramirez and Wilkinson, 2016).

This approach has been employed in other domains of policy foresight. Researchers studying climate adaptation have been using narrative scenario approaches to envision future coastlines or energy systems, and sometimes including elements of speculative fiction to also challenge assumptions and enrich debate (Rickards et al., 2014). Applied to food systems, several concrete examples illustrate this potential. The Institute for the Future's Food Futures Lab has developed speculative scenarios exploring distributed food production, synthetic biology in agriculture, and climate-adapted diets, engaging diverse stakeholders in considering policy implications [Institute for the Future (IFTF), 2011]. Arizona State University's Center for Science and the Imagination has commissioned science fiction stories addressing food security, biotechnology governance, and sustainable agriculture, using these narratives in policy workshops and public engagement (Finn and Cramer, 2014). Margaret Atwood's MaddAddam trilogy, while fictional, has been analyzed by scholars examining biotechnology governance and food systems transformation, demonstrating how literary speculation can inform policy discourse (Milkoreit, 2017).

In the context of nutrition and sustainable diets, narratives can help anticipate how emerging foods, such as lab-grown proteins, biofortified crops, or climate-resilient staples, might be received by different populations. They can also explore how food culture, identity, and perceptions of health evolve in future food environments shaped by policy, climate, or technology.

Beyond the nutrition context, these narrative experiments are more than mere entertainment. Narratives can draw attention to normative tensions: who benefits, who loses, and who makes the decisions. They can highlight ethical dilemmas, reveal blind spots in contemporary research and policy priorities, or highlight underappreciated cultural heritage issues in food practices. By engaging readers on both emotional and intellectual levels, speculative stories can inspire new research directions, promote critical reflection, and foster innovative policy initiatives.



4 Linking futures thinking to policy implementation

While scenario planning and speculative narratives offer valuable tools for expanding policy imagination, their effectiveness ultimately depends on successful translation into policy action. In practice, this means that participatory workshops, stakeholder dialogues, strategic foresight training, and institutional processes should be carefully designed with the aspiration (though not the guarantee) that insights from scenario analysis might inform decision-making (Fleming et al., 2021). The language of “ensuring” integration overstates the control that facilitators possess in democratic contexts. Rather than designing systems that deterministically channel foresight into policy, practitioners can create conditions that make integration more likely: building trust through sustained engagement, demonstrating relevance to pressing concerns, and generating outputs aligned with policy processes. Yet integration remains contingent on political will, institutional receptivity, and often unpredictable windows of opportunity (Kingdon, 2011).

For scenarios and narratives to have policy impact, they must also be embedded in adaptive governance frameworks that value anticipation and reflection (Mitchell et al., 2015). To institutionalize the use of scenario analysis, policymakers could require regular updates of scenario analysis in agricultural development plans or establish multi-stakeholder scenario analysis working groups. Facilitators could present scenario results to policymakers to clarify what actions can be taken now to increase resilience and flexibility. For example, if agroecology is envisioned to be widely practiced under conditions of global market turmoil, policymakers could immediately invest in farmer-led research, local seed systems, and knowledge-sharing networks, rather than waiting until a crisis occurs (Ojoyi et al., 2017).

This approach can also guide policy experimentation and pilot initiatives. If scenarios suggest, for instance, that certain innovative practices such as perennial grain systems or blockchain-based supply chain transparency could prove valuable in multiple futures, policymakers might fund small-scale experiments to test feasibility and scalability (Chapman et al., 2022). Over time, iterative scenario exercises have the potential to create a feedback loop, with each round of futures thinking informing the evaluation and redesign of policies, enabling a learning-by-doing approach in governance (Wise et al., 2014). While empirical evidence of such feedback loops remains limited, emerging examples from adaptive management in natural resource governance demonstrate the viability of this approach (Armitage et al., 2009).


4.1 Navigating resistance and political challenges

Implementing futures-oriented approaches confronts predictable human and institutional resistance. When foresight exercises challenge dominant frames, initial reactions often involve defensiveness and entrenchment rather than openness (Dewulf and Bouwen, 2012). Psychological research on framing effects demonstrates that people cling to familiar interpretations when confronted with dissonant information, particularly when their identities or interests feel threatened.

Institutionally, policy regimes resist disruption through multiple mechanisms: regulatory frameworks favor incumbents, professional norms privilege established expertise, and resource allocation perpetuates existing priorities (Candel et al., 2014; Geels, 2014). Policymakers and institutional actors operate within entrenched governance structures, political coalitions, and policy frames that may actively defend established paradigms. Such regimes exhibit resistance to transformation, sustained by path dependencies, vested interests, and cognitive lock-in (Geels and Schot, 2007). Recognizing these dynamics calls for modest claims about the transformative potential of foresight and a clear-eyed understanding of the political work required for policy change.

These challenges are particularly acute in democratic food systems governance because of the intimate connection between food practices and cultural identity. Social imaginaries about food are woven into lived experience, bodily practices, and affective attachments (Carolan, 2011). Asking people to imagine radically different food futures (whether plant-based proteins replacing meat, vertical farms supplanting traditional agriculture, or algorithmic optimization governing food distribution) challenges deeply held notions of the good life, proper nourishment, and human relationships with land and animals. Taylor (2004) argues that shifts in social imaginaries occur gradually through accumulation of new practices and experiences rather than rational argument alone. This suggests that scenario exercises and speculative narratives, while valuable, cannot substitute for the slow work of building new lived realities that make alternative futures experientially plausible. Facilitators must approach foresight work with appropriate humility, positioning it as one element within broader ecosystems of social learning.

These dynamics have important implications. First, democratic processes of policy transformation require sustained commitment, resources, and political will, often spanning electoral cycles and outlasting the enthusiasm of initial champions (Meadowcroft, 2009). Scenario planning cannot bypass these temporal realities. Second, outcomes remain probabilistic and difficult to predict; even well-designed foresight processes may fail to shift policy if political conditions prove inhospitable. Third, stakeholders engaged in scenario exercises frequently express impatience for tangible results, creating pressure to demonstrate short-term value even as long-term transformation unfolds slowly (Ramirez and Selin, 2014). Managing this tension requires careful process design: celebrating incremental wins, maintaining transparent communication about timeframes, and building trust through inclusive participation. Facilitators must balance visionary ambition with realistic acknowledgment of constraints, positioning foresight not as a panacea but as one element within broader strategies for policy change.




5 Conclusion

Agriculture and food systems confront challenges such as climate instability, resource scarcity, dietary transitions, and social inequalities that exceed the capacity of traditional forecasting to adequately inform policy. Scenarios and speculative narratives offer tools for expanding mental models, exploring diverse futures, and challenging entrenched assumptions about food system transformation.

This paper contributes to scholarship by synthesizing foresight methods, speculative design, and policy studies into an integrated framework for food systems governance. We demonstrate how participatory scenario-building and speculative storytelling can inform policy innovation while acknowledging the substantial political and institutional barriers to implementation. These approaches are complementary to evidence-based research and field experiments, prompting policy communities to consider values, ethics, and priorities alongside technical solutions.

Ultimately, the effectiveness of scenarios and speculative fiction in food systems governance depends not only on methodological rigor but on cultivating civic capacities for futures thinking. This includes openness to unfamiliar possibilities, curiosity about alternative arrangements, critical self-reflexivity, and tolerance for ambiguity (Appadurai, 2013). These capacities must be nurtured through education, dialogue, and practice. In democratic societies facing urgent food system challenges and political polarization, expanding collective imagination becomes simultaneously more necessary and more difficult. We offer this framework recognizing that social imaginaries shift slowly and that resistance to transformative change (from both populations and officials) often represents rational responses to perceived risks and the difficulty of envisioning alternatives to deeply embedded ways of life.

Future research should empirically evaluate how scenario-based and speculative approaches influence policy outcomes across different governance contexts, document best practices for managing stakeholder expectations and power dynamics in participatory foresight, and explore how these methods can be scaled from local to regional and global levels while maintaining legitimacy and relevance.
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