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Scenario planning is a tool used to explore a set of plausible futures shaped by specific trajectories. When applied in participatory contexts, it is known as participatory scenario planning (PSP), which has grown in its usage for planning, policy, and decision-making within the context of climate change. There has been no high-level synthesis of systematic reviews covering the overall state and direction of PSP for climate adaptation and management. We draw from four systematic reviews on PSP published between 2015 and 2021 to substantiate the credibility of the process and identify a set of standard practices to make PSP a more accessible and usable tool for not only researchers, but policymakers, practitioners, and other end users who may benefit from PSP. We summarize and synthesize the range of PSP processes and characteristics, highlighting four common trends that provoke additional inquiry: PSP’s contribution to social learning and bias, the varying use of quantitative information in scenario development, issues related to carrying out monitoring and evaluation, and the varying completion of practices recommended by established PSP literature. We propose four processes as integral to maximizing PSP’s usability for end users and recommend these areas for further study: identifying social imbalances throughout the PSP process, recognizing bias as inherent to PSP, explicitly addressing, and incorporating uncertainty, and allocating resources for monitoring and evaluation.
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1 Introduction

Scenario Planning (SP) has long been a strategic technique for envisioning the future. SP formally emerged as a defense strategy after World War II (Wohlstetter, 2010), and its scope expanded to a range of sectors: long range business planning (Bradfield et al., 2005); ecosystems and natural resource management (Wollenberg et al., 2000; Millennium Ecosystem Assessment, 2005; Palomo et al., 2011); energy (Cornelius et al., 2005); social capital and political decision-making (Galer, 2004; Kahane, 2004; Lang and Ramírez, 2017); public health and health systems (Sustainable Health Systems Visions, Strategies, Critical Uncertainties and Scenarios, 2013; Public Health 2030: A Scenario Exploration, 2014), and urban and regional planning (Goodspeed, 2017; Norton et al., 2019). One of SP’s recent applications, which we (the authors) are most interested in, is in climate change (Pachauri and Meyer, 2014; Birkmann et al., 2015).

Scenario-based climate adaptation has grown in usage for planning, policy, and decision-making purposes (Garfin et al., 2015; Star et al., 2016). Unlike technical modeling approaches (e.g., predictive and forecasting modeling), SP can use both qualitative and quantitative methods (Swart et al., 2004), while permitting for creativity and storytelling (Bennett et al., 2003). It encourages convening participants of various backgrounds and building consensus, trust, cooperation, and learning among themselves (Barnaud et al., 2007; Johnson et al., 2012; Kohler et al., 2017; Allington et al., 2018). Policy recommendations and adaptation actions can emerge from SP processes (Johnson et al., 2012; Butler et al., 2016), although this is not a universal outcome (Totin et al., 2018). Finally, SP can bridge the gap between the science-policy interface (Peterson et al., 2003; Wilkinson, 2009; Ferrier et al., 2016).

A climate scenario may vary by method of development, content, and application. Scenarios have been used to describe a range of radiative-forced future climates due to increasing greenhouse gasses (e.g., carbon dioxide and methane), population growth, and other socio-economic pathways (e.g., Shared Socioeconomic Pathway/Representative Concentration Pathway framework) (Briley et al., 2021b). Other applications include describing future world states achievable only through certain actions (i.e., normative or prescriptive); evaluating alternative policy or management options; and analyzing the extent to which outcomes achieved in a newly implemented policy matched those in modeling (e.g., Intergovernmental Science-Policy platform on Biodiversity and Ecosystem Services [IPBES], Intergovernmental Panel on Climate Change [IPCC]).

The authors of this paper have used SP for more than a decade as a tool for stakeholder engagement and climate adaptation planning, first applying it in partnership with the U.S. National Park Service. Using a SP technique described in Star et al. (2016), we (the authors) considered climate scenarios as envisioning a set of plausible and divergent climate futures in concert with stakeholder management priorities. In this paper, we define plausible as consistent with known physical processes of a system, and divergent as describing a broad range of plausible conditions (Gates and Rood, 2021). The manner in which we applied SP is called participatory scenario planning (PSP), which emphasizes participant involvement and input in scenario development. Climate change scenario narratives (scenarios), as used in this paper, are the result of identifying and responding to future climate change impacts done through PSP. SP and PSP will be used throughout this paper, the key difference between the two being the participatory element that accompanies PSP.

When we participated in a PSP process for the first time with the U.S. National Park Service in 2012 (see Fisichelli et al., 2013), we treated it as a technique for engagement with the end user (e.g., planners, practitioners, decision-makers, current and future PSP facilitators) as well as an effective approach to co-development. We also used it to manage the intrinsic uncertainty of the climate in adaptation and application. Our particular focus of our PSP process is to incorporate both scientific uncertainty from climate information (i.e., climate model projections) and management-based uncertainty (i.e., based on participants’ management experiences) in decision-making for future climate change impacts.

Since that first use of PSP, we have treated it as a framework by which groups can interact with climate information, explore extreme outcomes, build consensus, and make decisions. After each iteration, we would refine it for the next one based on participant evaluations and evaluations we conducted on ourselves. As our process evolved, natural questions emerged regarding the efficacy and efficiency of our methodology and practice, such as:

• How can we standardize the practices in our approach to support an easier and scalable use of the method?

• Are participants able to apply the outcomes to advance their needs?

• How can we better evaluate the PSP process?

To help us answer questions about standards of practice and evaluation of outcomes, we initiated an effort to document the state of knowledge about SP. As it is an approach used in many fields in many different ways, we narrowed our efforts to approaches that are similar in design and execution as our applications in climate adaptation. We rely on the SP literature to identify standard practices, existing challenges, and research gaps in the practice, which we explore for our scenario planning framework. As far as we know, there has been no synthesis of reviews covering the state and direction of PSP for climate adaptation.

A broad synthesis of reviews to collect high-level evidence on PSP for climate adaptation can inform not only researchers, but policymakers and practitioners of key trends and gaps in the practice without the resource-intensive demands of a systematic review (see Aromataris et al., 2015). We aim to substantiate the credibility of the PSP process and better identify a set of standard practices with the hope of making it a more accessible and usable tool to use. We also aim to highlight areas in PSP where future study is needed (Figure 1).1
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FIGURE 1
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In Section 2, we outline our selection criteria for selecting existing systematic reviews and our methods for analyzing them. We also provide a broad overview of the PSP process based on the steps mentioned in the systematic reviews. We qualitatively synthesize the processes as explained by the systematic reviews into an overarching set of non-chronological guidelines. We expected varying PSP processes across the reviews—a reasonable expectation given the diversity of goals and motivations warranting PSP.

Section 3 describes four key trends that we determine cut across all PSP processes outlined in the systematic reviews. After assessing the characteristics and implications of these trends we found across the systematic reviews, we proceed to Section 4 with a description of four processes we consider integral to PSP maximizing its usability for end users during and after the PSP process, based on our findings in Sections 2 and 3. We conclude the paper in Section 5 with a summary, any additional insights, and recommendations for future research and practice.

We recognize that our findings are based on the analytical frameworks employed by the systematic reviews to assess their respective case studies, and these frameworks may have prioritized certain PSP information and omitted others. However, this high-level synthesis focuses on the shared outcomes of case studies as presented by the systematic reviews, with any assessment of the systematic reviews’ evaluation frameworks considered as secondary analysis. Please note that the authors had no part in any of the PSP activities mentioned in this synthesis of reviews.



2 Methods

By summarizing and synthesizing evidence from multiple systematic reviews on PSP within the context of climate change, this paper allows for scenario end users to gain a broad, yet clear understanding of PSP as used in climate adaptation and management (Aromataris et al., 2015).


2.1 Selection of systematic reviews

This paper’s literature review was conducted over a three-month period in 2021, and it stems from an undergraduate thesis performed under the guidance of an academic advisor. Due to time constraints at that time, we did not follow a pre-registered-, time-stamped research plan. Moreover, we chose peer-reviewed literature (and excluded non-peer-reviewed literature) because we anticipated finding objective evaluations of PSP methods. Since our findings do not include non-peer reviewed literature on PSP trends, there is a bias that presents a risk of omitting certain PSP practices, resources, and outcomes that may be predominant in non-peer-reviewed literature, reports, and manuals produced by non-academic entities, whether that be businesses, community organizations, government entities, and others.

We limited our scope to systematic reviews of PSP, and we applied five criteria to selecting papers: (1) the paper was peer-reviewed; (2) the paper was published between the years 2015–2021 (there was no year limit on the individual case studies in any systematic review); (3) the paper had at least five citations, (4) the paper systematically evaluated at least two case studies, and (5) the paper was published in English. These criteria were applied in order to gather a number of papers that could be reviewed within the time frame and held substantial influence in the PSP literature. We anticipated that some case studies may be referenced in more than one review, but that was not a part of the exclusion criteria unless the entirety of case studies in one review were used again in a subsequent review.

We initially found papers using combinations of the keywords participatory scenario planning, systematic* [review], and climate* [change, adaptation] in Scopus (an abstract and citation database) and Web of Science (a platform consisting of multiple databases). The specific search string used for Scopus included “participatory AND ‘scenario planning’ AND review.” The specific search strings used for Web of Science included “participatory scenario planning (Topic) and systematic* (Topic)” as well as “participatory scenario planning (Topic) and climate* (Topic) and review (Topic).” All searches on Web of Science were through its citation database, Web of Science Core Collection and included all indices within that database. Then, the results were scanned for whether the phrases “participatory scenario planning,” “systematic review,” “climate” were present in the title before retaining them. However, it soon became apparent during the literature review that papers on PSP explicitly done for climate change were limited. Climate-related keywords (e.g., climate change, climate adaptation) would return papers of cases not done explicitly within the context of climate, but related to adjacent fields of research, in most cases social-ecological systems.2 To address this, we retained papers that mentioned either climate* or social-ecological systems in the title and/or abstract for further review. From that point, the searches were iteratively refined with keywords from subsequent papers.

Some results from database searches led us to Ecology & Society, a journal of integrative science for resilience and sustainability that also had a search function to search for papers. In Ecology & Society, the search string “participatory scenario planning” was inputted into the search bar and returned papers focused on PSP within the context of “social-ecological systems.”

We also used White Rose (a shared, open access repository from the Universities of Leeds, Sheffield and York) but it would return findings also discovered through Scopus and Web of Science. In addition, EBSCO Open Dissertations was used to gather scholarly background context on PSP but not considered as a part of the literature review.

We retained four systematic evaluations of SP, with three out of four of the systematic evaluations focused solely on PSP. To the best of our knowledge, these were the only four systematic evaluations that met the search criteria as of 2021. Three were published in the journal Ecology & Society (Oteros-Rozas et al., 2015; Reinhardt et al., 2018; Thorn et al., 2020), while the fourth was published in Environmental Science & Policy (Flynn et al., 2018).

Oteros-Rozas et al. (2015) systematically reviewed 23 place-based case studies that used PSP as a research tool for evaluating alternative futures of social-ecological systems. They identified their cases through a synthesis activity in 2014 and a snowball search. Their systematic comparative analysis aimed at understanding the commonalities and differences in widely varying PSP exercises that were conducted within diverse social-ecological systems. To analyze the PSP exercises, the reviewers developed a 75-question survey with open and closed questions that were grouped into nine categories. Two rounds of data collection took place to clarify the responses to the categorical questions and to incorporate additional questions arising from the first round. Following this step, the review analyzed the information using a four-step process: (1) coding responses into pre-existing or emergent typologies, (2) summarizing responses to each question including notable outliers, (3) identifying strong trends, dominant approaches, common findings, or lessons, and (4) performing descriptive and multivariate analyses. See Table 1 for the nine categories in which the reviewers in Oteros-Rozas et al. (2015) grouped their survey questions (the 75 questions are not included).



TABLE 1 List of systematic reviews analyzed.
[image: Table1]

Flynn et al. (2018) systematically reviewed 43 case studies on how PSP is employed in community-based research on climate change impacts, adaptation, and vulnerability in the Arctic. It identified its cases using a systematic review approach outlined by Berrang-Ford et al. (2015). Flynn et al. (2018) created an evaluation rubric for its case studies examining the extent to which Arctic PSP studies have incorporated “best practices” and “participation” into research design. The review identified six key stages that were consistently reported from nine key documents from the general PSP literature to underpin PSP work in diverse contexts. See Table 1 for the six key stages present in Flynn et al. (2018).

Thorn et al. (2020) systematically reviewed 42 peer-reviewed and non-peer-reviewed case studies on how PSP has been employed in mountainous social-ecological systems (MtSES) to understand (1) how PSP has been employed in MtSES with certain geographic, temporal, and thematic foci, (2) the benefits of PSP as applied to MtSES, and (3) the key gaps of PSP in MtSES and lessons learned. Thorn et al. (2020) systematic review following methods established by the Collaboration for Environmental Evidence Guidelines and Standards for Evidence Synthesis in Environmental Management as well as by the PRISMA checklist. Once they gathered their case studies, they developed a nine-step process for conducting PSP based on a literature review of commonly applied methods in PSP tools and typologies broadly (both within and beyond MtSES) and expert contribution. They used the nine-step process (along with other tools) to develop a codebook and 89 questions that helped evaluate the extent to which the studies included information about each step. See Table 1 for the nine-step process used in Thorn et al. (2020).

Reinhardt et al. (2018) systematically evaluated four regional case studies in Africa that used the framework of integrated natural resources management (INRM) to assess how climate scenarios supported sustainability science. It evaluated its assessments against a set of indicators directly linked to nine sustainability research challenges outlined by Swart et al. (2004) and against survey responses from local researchers on their perception of the usefulness of these scenario assessments to promote sustainability in their case study areas. See Table 1 for the nine sustainability research challenges.

It should be noted that only two cases in Reinhardt et al. (2018) were described as participatory (hence, PSP). These two participatory cases were kept in the results because (1) the review, as a whole, fulfilled the inclusion criteria; and (2) there was an underrepresentation of systematically reviewed case studies in Africa (by number) relative to other continents (see Oteros-Rozas et al., 2015; Thorn et al., 2020). This inclusion did not eliminate this overall underrepresentation in the selected papers, and there were reported under-representations of other geographical masses in the literature (e.g., Thorn et al., 2020).

In addition to the bias toward peer-reviewed literature, our analysis carries over biases stemming from the systematic reviews, whether that is through the case study selection or method of analysis. For example, Oteros-Rozas et al. (2015) disclosed that their case studies are not necessarily representative of all PSP exercises, and that the reviewers may have underreported or omitted information in their analysis. The reviewers in both Flynn et al. (2018) and Thorn et al. (2020) disclosed geographic biases. Flynn et al. (2018) possibly underreported the prevalence of studies based in European and Russian Arctic communities or specific regions (e.g., Nunavik in Northern Quebec), while Thorn et al. (2020) case studies are biased toward European countries, with less focus in Asian, African, and Latin American mountainous social-ecological systems. The findings in this paper may, therefore, be based on the outcomes or overreported geographic regions and not applicable to other geographic regions that require different needs.



2.2 Review of PSP processes

Due to the different motivations behind the systematic evaluations, as well as the different methods of evaluating case studies, we qualitatively assessed and compared the completion of PSP steps across case studies in the systematic reviews. Our assessment relied on the systematic reviews’ evaluation criteria and the results they chose to include in their articles and supplementary material.

The goal of this assessment is to provide an overview of common practices and their variances for those wishing to understand PSP or to develop their own process.3 This synthesis supported our next step in identifying common PSP trends.


2.2.1 Information/context gathering

A consistent step in the PSP process was collecting “background information” (Oteros-Rozas et al., 2015) or “context gathering” about the case study (Flynn et al., 2018). Context gathering could include the geographical location of the case study; relevant system boundaries (e.g., political boundaries, geographical scale, projected year); the types of stakeholders in the case study; thematic focus; and important ecological, socioeconomic, and/or governance features (Oteros-Rozas et al., 2015). Methods to gather information were mostly through desk research, followed by participatory processes (e.g., with workshops or focus groups; Oteros-Rozas et al., 2015). In Thorn et al. (2020), case studies conducted initial assessments to obtain background information, which was often by building on long-term research collaborations, interviews with key stakeholders and consultations, or a literature review. The reviews did not use descriptive language to characterize exactly ‘who’ conducted the background information except for Oteros-Rozas et al. (2015), who found that researchers and/or research teams primarily directed the case studies, and thus the gathering of background information.



2.2.2 Defining a goal or focal issue

“Goals” (Oteros-Rozas et al., 2015; Thorn et al., 2020) or “focal issues” (Reinhardt et al., 2018) were explicitly reported in three reviews at the beginning of the PSP process. Oteros-Rozas et al. (2015) and Thorn et al. (2020) categorized goals from its respective case studies using van Notten et al. (2003)’s typology: exploratory (i.e., creating scenarios to examine plausible drivers of change), pre-policy or decision support (i.e., building scenarios to examine futures according to their desirability), or both exploratory and pre-policy. The functions of case studies were categorized using the same typology: process-oriented (e.g., enhanced awareness about the future of the social-ecological system), product-oriented (e.g., a set of narratives of plausible scenarios) or both process- and product-oriented (Oteros-Rozas et al., 2015; Thorn et al., 2020).

Flynn et al. (2018) did not state a typology but inferred from its case studies that decision making and planning were key PSP goals. In Reinhardt et al. (2018) “focal issues” were presented as pointed questions or specific topics from which scenarios were developed (e.g., How to preserve and manage the water resources and the socio-agro-ecological system for sustainable development?).



2.2.3 Identifying drivers of change

Drivers of change were integral to the case studies according to all systematic reviews, and they were generally framed as important issues or trends that PSP participants wanted to examine in scenarios. Drivers of change were derived from the physical world (e.g., climate, geological, vegetation changes), from the man-made world (e.g., population growth, market conditions), or from a combination of both.

Two reviews found its case studies to identify drivers of change through participatory methods, such as workshops, interviews, and surveys (Oteros-Rozas et al., 2015; Thorn et al., 2020). These methods were occasionally supported by formal scientific knowledge supplied outside of the participatory process (e.g., previous research or predefined drivers by researchers; Oteros-Rozas et al., 2015). In Thorn et al. (2020), drivers of change were given more attention in exploratory scenarios, whereas pre-policy or decision support scenarios focused on examining the desirability of selected futures.

Most case studies in Oteros-Rozas et al. (2015) prioritized drivers based on their impact, probability of influence, importance, and relevance for a given social-ecological system. Usually, the participants identified no more than 10 drivers, and the majority of the drivers pertained to social issues (Oteros-Rozas et al., 2015). Thorn et al. (2020) also found drivers of change through participatory workshops but stated that most cases did not rank drivers in terms of importance or threat to the system.

Flynn et al. (2018) found drivers of change important when examining future vulnerabilities and adaptation options, and most case studies considered both environmental (e.g., changes in temperature and/or precipitation) and social drivers of change (e.g., economic influences), with over half of the case studies using climate change projections to determine drivers of change.

In Reinhardt et al. (2018), both PSP case studies selected scenarios drivers using stakeholder input, concept maps, and the STEEP Framework.4 One of its participatory cases also assessed drivers based on a range of numbers of natural resources management and climate change projections.



2.2.4 Scenario design and creation

Scenario design and creation varied according to the goal of PSP, the type(s) of scenario, scenario boundaries, scenario projected year, and the chosen selection of qualitative and/or quantitative tools. Typically, researchers guided participants through discussions to share perspectives, experiences, and reflections during scenario design and creation process. Sometimes discussions were accompanied by tools such as prompts (e.g., individual reflections or facilitation), creative visuals (e.g., drawings, maps), or models, both qualitative (e.g., mental models, cognitive conceptualization diagrams) and quantitative (e.g., data about climate/land-use change, applied GIS; Oteros-Rozas et al., 2015; Thorn et al., 2020). All reviewers’ case studies created storylines or narratives to describe the future, but Thorn et al. (2020) reported that nearly half of its cases incorporated quantitative scenarios into their qualitative ones.

Oteros-Rozas et al. (2015) found that most of its cases used stakeholder-driven approaches to developing scenarios around conservation, biodiversity, and human well-being. Workshops generally included facilitators, who often came from their own research team either after facilitation training or with previous experience in PSP workshops. Participants engaged in the process by selecting years for their scenarios, identifying drivers, and imagining how drivers interacted with each other. Sometimes the storylines were developed by participants: other times the research team. Over half of the cases in Oteros-Rozas et al. (2015) created four scenarios, and the scenarios’ content tests how different stakeholder groups benefitted or lost from ecosystem services supply in each scenario. Just under half of the cases in Oteros-Rozas et al. (2015) carried out quantitative analyses (i.e., modeling trends, modeling tendency of drivers to change, etc.).

In Flynn et al. (2018), cases focused on three sectors likely to be influenced by climate change: traditional livelihoods, resource management, and community planning. Scenario creation followed two approaches: forecasting (i.e., considering the future from the vantage point of the present) or backcasting (i.e., creating a desirable future situation and determining the required steps needed at present to reach that future). The decision on which vantage point was influenced by the purpose of the workshop. Visual tools such as maps or collages, storylines, and narratives were effective scenario presentation tools. The creation process was varied, ranging from community members creating their own narratives of possible/desirable futures, to researchers completing this step and presenting it back to the community (Flynn et al., 2018).

Case studies in Thorn et al. (2020) created scenarios thematically focused on governance and policy change, land use change, maintenance of cultural or biological biodiversity, demographic change, technological/infrastructure change, and climate change. The majority of Thorn et al. (2020)’s case studies created three or four scenarios.

The PSP case studies in Reinhardt et al. (2018) were focused on supporting sustainable development by improving integrated natural resource management of specific natural resources under pressure. The two participatory cases used a scenario axes technique inspired by Schwartz (1996) and developed four qualitative scenarios each. Participants created concept maps to provoke discussion and description of key factors, drives, and processes.



2.2.5 Scenario review

Once developed, two systematic reviews identified processes on reviewing the scenarios in its case studies. In Flynn et al. (2018), reviewing scenarios was a best practice found in the literature, and most case studies completed this step in a participatory manner. Reviews acted as forums for stakeholders to discuss scenarios’ impacts on locally relevant sectors and consider the information included in these scenarios, which was reported to increase social learning and understanding among stakeholders. Stakeholders then identified options to address the impacts highlighted (i.e., option identification) and rated them (i.e., option rating). Flynn et al. (2018) considered community identified options as convincing for community buy-in since they are typically more contextually and culturally appropriate, and most cases were able to identify adaptation options in a participatory manner. However, option rating, which reportedly could increase the transparency of policy choices and aid decision-making in Flynn et al. (2018), was not completed in most cases. It is unclear as to whether in ability to rating options was a hindrance to Flynn et al. (2018)’s cases.

In Thorn et al. (2020) about half of its case studies conducted either a check for plausibility (i.e., whether a completed scenario fell within limits of what might plausibly happen) or consistency, but very few tested for both. Cases tested for consistency either internally (i.e., reviewing whether impact variables within a narrative can occur in combination) or externally (i.e., whether diverse future states, or local/global scenarios contradict one another). Although they were not placed in defined steps of the process, we found other scenario review methods that involved referring to historical or expert validation, comparing findings to published results, and having participants comment on scenarios (Oteros-Rozas et al., 2015; Thorn et al., 2020).



2.2.6 Dissemination of results

Similarly, to scenario creation, PSP outputs and dissemination varied by workshop. Case studies in Oteros-Rozas et al. (2015) geared results to local communities, academic audiences, workshop participants, and policy and decision makers. The outputs were creative or artistic (e.g., collages, drawings, or illustrations) to visualize the scenarios and facilitate the PSP processes.

Some case studies in Thorn et al. (2020) disseminated results to stakeholders involved in the PSP process for the purpose of summarizing findings, ensuring results are understood, obtaining feedback, and discussing intentions to apply the evidence to real-world challenges (Thorn et al., 2020). The target audiences were the participants who developed the scenarios and researchers, but occasionally they were intended for decision-makers at sub/national levels (Thorn et al., 2020).

Flynn et al. (2018) did not disclose in detail how results were shared across its case studies, although it emphasized the importance of involving community members and decision makers in IAV research. Reinhardt et al. (2018) disclosed that scenario outcomes could be shared with the scientific community but not with the broader public due to mixed perceived levels of participation in PSP and scenario relevance.



2.2.7 Evaluation

Across the reviews, case studies evaluated PSP workshops by self-reflexive assessments in focus groups, interviews, surveys, participant observation, and/or meetings. Researcher-based monitoring and evaluation of outcomes was explicitly mentioned in the reviews except for Flynn et al. (2018). Flynn et al. (2018) did not consider post-workshop monitoring and evaluation as a best practice and consequently as a part of its evaluation rubrics.

Oteros-Rozas et al. (2015) reported that less than half of the case studies conducted monitoring, and those that did were usually within the project timeframe. For evaluations, case studies conducted ‘informal’ evaluations (i.e., unstructured and sans contractual obligation) to assess social learning, determine the usefulness of the process, and provide immediate feedback to the research team (see Oteros-Rozas et al., 2015).

Thorn et al. (2020) found that no case studies conducted both monitoring and evaluation. Some performed informal evaluations and found evidence of short- and long-term outcomes, but most did not formally evaluate the design, implementation, results, or consequences of social learning from PSP.

Reinhardt et al. (2018) conducted evaluation but not monitoring, and they took a different approach: the review authors invited local researchers to evaluate the case studies’ scenarios using surveys designed by the researcher team. These surveys were distributed a year after the local scenario projects had been finalized.





3 Findings

We applied a thematic analysis, a method for identifying, analyzing and reporting patterns within data to each systematic review and whichever steps and outcomes were observed (Braun and Clarke, 2006). In a thematic analysis, the patterns capture aspects of the data deemed salient in relation to the research question(s). Our thematic analysis used an inductive approach (i.e., deriving patterns from data without preconceptions or pre-existing theories), so patterns emerged as we reviewed PSP processes reported by the reviews (and their supplemental material when available).

We present four patterns (hereafter referred to as trends) that we found to be common across the systematic reviews. We believe these trends are of significance for understanding PSP’s current usability in climate adaptation planning and management. We also find these trends to be useful points of comparison for our boundary organization’s evaluation. We also find these trends to be useful points of comparison for our boundary organization’s evaluation of our own PSP practice and outcomes:

1. Increased social learning and understanding is a common motivator and outcome of PSP.

2. Climate projections had varying usage among the quantitative tools used in PSP development.

3. There is limited post-workshop monitoring and evaluation limited assessment of PSP outcomes.

4. There were varying degrees of completion of “commonly applied methods” or “best practices.”


3.1 Increased social learning and understanding is a common motivator and outcome of PSP

Social learning—when group interactions exchange individual knowledge and understanding—was a primary objective for conducting PSP. Oteros-Rozas et al. (2015) reported that over a quarter of its cases considered social learning as the primary workshop goal, while a smaller amount reported decision-support as the primary goal. In Thorn et al. (2020), most case studies pursued social learning by integrating participants’ views into shared representations of the future, along with understanding the local context and comparing trajectories of change in and across social-ecological systems.

Social learning was also a recorded outcome for participants in PSP workshops. For Thorn et al. (2020), which found substantial evidence of increased learning among participants, that meant a better understanding for case studies’ participants of complexities that exist in mountainous social-ecological systems. For case studies in Oteros-Rozas et al. (2015), it meant an increased knowledge of future management challenges for participants. Flynn et al. (2018), also, observed that discussing the impacts of scenarios on locally relevant sectors increased social learning and understanding between participants.

Sometimes these exchanges revealed biases (e.g., personal bias, cultural bias, etc.) that affected social learning. Some biases could be traced back to historic disruptions such as local political turmoil that affected the whole workshop. For example, one participatory case study reviewed by Reinhardt et al. (2018) was reluctant to develop unpleasant scenarios due to a long and unstable transition period after a revolution. Natural disasters occurring during the workshop were examples of external influences that could influence the discussion and outcome of the workshop (Flynn et al., 2018) or present tensions and individual day-to-day needs (Oteros-Rozas et al., 2015; Reinhardt et al., 2018). As another form of social learning, different cultural perspectives between participants and researchers revealed important tensions that needed to be considered. These included contrasting priorities, values, and interpretations of metaphysical concepts such as time; time and uncertainty were found to have unequal interpretations across Western and Arctic Indigenous cultures (Flynn et al., 2018).

Finally, there were contrasting philosophies in Inuit and Western understandings of planning for the future. Flynn et al. (2018) cautioned that this could have implications for future research and could create situations where Western worldviews are being imposed on communities whose ways of planning are different. PSP’s potential to reveal biases was considered a benefit by Reinhardt et al. (2018) because it could decrease the bias and improve decision quality. However, the review’s authors acknowledged that it requires further analysis.



3.2 Climate projections had varying usage among the quantitative tools used in PSP development

Climate change projections are just one source out of several to obtain quantitative information and have varying patterns of employment in PSP. In Flynn et al. (2018), over half of the case studies used climate projections or broad trends and expected changes derived from global climate models or regional climate models. Those that did not use climate projections turned to other methods: (1) focusing on specific locally observed impacts, (2) using environment modeling of hydrological, vegetation, or snow-cover to create future scenarios, (3) creating scenarios based on an axis with opposite sentiment at each end, or (4) using future scenarios based on broad trends in the literature (e.g., one case study applied globally shared socio-economic pathways to local drivers under different scenarios).

In Reinhardt et al. (2018), one case study used drivers of change that encompassed climate change projections in addition to a “range of numbers” on natural resources management. These projections were also “indirectly considered” by participants as additional information on general future changes (Reinhardt et al., 2018). The review does not describe whether the participants felt comfortable with the projections, nor how the information further served the participants.

The other reviews did not explicitly mention climate model projections but discussed case studies that included quantitative information. In Oteros-Rozas et al. (2015), less than half applied quantitative analysis to assess or model trends on ecosystem services, human well-being, policy response, and drivers of change. Thorn et al. (2020) did not identify many quantitative tools, so it is unclear if case studies used any climate projections. However, it reported that Geographic Information Systems (GIS) were used to model dynamic relationships over time and space.

Sometimes the lack of quantitative information or tools was cited as a weakness, but it is not clear whether this weakness influenced researchers or participants. Oteros-Rozas et al. (2015) reported that a fraction of its cases cited the lack of quantitative information, statistical and data-based testing, or modeling to support trends analysis as weaknesses. However, other case studies reported an “unavoidable” trade-off, where increasing the accuracy of scientific information came at the cost of decreasing the “social relevance” of the process (Oteros-Rozas et al., 2015). In Thorn et al. (2020), the review suggested that mountainous social-ecological systems require fine-scale data to capture high spatio-temporal complexity for effective resource management, yet there is a lack of available data.

Flynn et al. (2018) considered climate projections underutilized, and it theorized why there might be limited use of climate projections in the Arctic: uncertainties surrounding climate projections, limited capacity to use these projections, reservations by Arctic Indigenous populations to discuss possible future events, and limited projections on key Arctic environmental factors being available. These theories were considered in the context of the Arctic, and no other reviews reported on other stakeholder groups’ attitude toward climate projections. The alternatives to the climate projections were helpful in some cases (e.g., environmental modeling, extrapolating current trends, and using observations of present-day vulnerabilities). However, these alternatives only provided present-day quantitative information. Given the magnitude of climate change projected for the Arctic, using this information could lead to misconceptions about how to prepare for the future (Flynn et al., 2018).



3.3 There is limited post-workshop monitoring and evaluation limited assessment of PSP outcomes

Broadly, PSP findings and outcomes had strong policy relevance, and the process itself was a useful tool to build cooperation and collaboration, create shared understanding, and support decision-making (Oteros-Rozas et al., 2015; Thorn et al., 2020). However, case studies struggled to conduct monitoring (i.e., systematic collection of data to track the extent of progress and achievement of outcomes and impacts using indicators) and evaluation (i.e., assessment of the scenario design, implementation, and results through a formal methodological approach; definitions from Oteros-Rozas et al., 2015). This makes it challenging to produce evidence that PSP led to new management actions, partnerships and collaborations, or social learning processes, as stated by Oteros-Rozas et al. (2015).

The lack of evaluations was a weakness or gap in PSP because the extent to which the process scenarios achieve outcomes was unknown, according to the reviewers in Oteros-Rozas et al. (2015) and Thorn et al. (2020). In Oteros-Rozas et al. (2015), the evaluations that were conducted detected evidence of short-term impacts, but the evidence was inconclusive on whether long-term outcomes occur after the PSP process.

Reviewers recommended greater attention to monitoring and evaluation because they could be useful for informing future iterations of PSP, policy and management priorities, and research (Oteros-Rozas et al., 2015; Thorn et al., 2020). To initiate long-term monitoring and evaluation, Oteros-Rozas et al. (2015) suggested adopting an explicit adaptive management approach; that is, embedding PSP within larger and longer-term projects (see Peterson et al., 2003). This would help researchers plan their projects, facilitate them, and then more formally evaluate outcomes (McBride et al., 2017, as cited in Thorn et al., 2020). However, this requires researchers adjusting project timescales and budgets to allow for deeper evaluations and monitoring for certain outcomes (Oteros-Rozas et al., 2015). In most case studies, it was likely that monitoring and evaluation for long-term impacts was limited due to resource constraints, whether that be due to time, personal capacity, or funding (Oteros-Rozas et al., 2015; Flynn et al., 2018). With Thorn et al. (2020) reporting that approximately two-fifths of its case studies had PSP processes embedded in a larger research program, it would be useful to understand whether this research integration could allow for easier monitoring and evaluation.



3.4 There were varying degrees of completion of “commonly applied methods” or “best practices”

The systematic reviews, in their evaluations of case studies, relied on a set of “established” literature that suggested a set of PSP standards, therefore demonstrating PSP’s potential. However, we found that “commonly applied methods” (Thorn et al., 2020) or “best practices” (Flynn et al., 2018) did not appear to be uniformly applied or fully completed.5

In Flynn et al. (2018), despite PSP case studies commonly following the stages recognized as “best practices” in the general PSP literature, community participation varied between case studies. Some steps were completed without any community participation (i.e., completed by researchers instead). In Thorn et al. (2020), half of the case studies failed to address at least eight of the nine steps that the reviewers outlined based on the literature. Although these nine steps were based on a literature review and expert contribution, these steps were not uniformly applied or followed (Thorn et al., 2020). Moreover, a year after finalizing the PSP process, Reinhardt et al. (2018) distributed self-administered surveys to local researchers, who were knowledge brokers in their region. They understood the usefulness of the PSP process according to researchers, but the survey did not appear to collect perspectives from the participants, casting doubt on the efficacy of addressing certain research challenges for practical applications (Reinhardt et al., 2018).




4 Discussion

From Section 2, we find that the methods to create scenarios in PSP vary. Such variability is perhaps expected given the wide range of applications and the diversity of people and organizations carrying out scenario planning. Taking note of this variability, in Section 3 we observe four common outcomes across the systematic reviews that bring up issues related to social learning and bias, varying use of quantitative information, issues related to carrying out monitoring and evaluation, and the varying completion of practices recommended by established PSP literature. Based on the combined findings from both sections, we suggest that four following processes as integral to maximizing PSP’s usability for end users. Note that the limitations used in our selection criteria (see Section 2) consequently extend to our suggestions. Our exclusion of non-peer-reviewed sources limits our ability to understand whether the processes described below are active outside of peer-reviewed literature:

(1) When gathering information, defining goals and focal issues, and identifying participants, researchers and/or PSP facilitators are encouraged to identify areas where social imbalances may emerge between participants and researchers/facilitators. Visible and hidden power relations are inherent in these multi-stakeholder processes, which manifest from: (1) participants who are powerful or influential, and (2) participants who have historically been excluded from decision-making (e.g., women and young people in Oteros-Rozas et al., 2015). However, these unchecked social imbalances among participants can influence PSP outcomes. The absence of powerful stakeholders has consequences on information accessibility and decision-making. In Thorn et al. (2020), bi- and multi-lateral institutions were absent, which could have unintended consequences for international cooperation and budget allocation. Oteros-Rozas et al. (2015) noticed reports in its case studies of absent/underrepresented powerful stakeholders and decision-makers such as industry or big landowners, which undermined the credibility of the PSP process. The absence of those in powerful roles could undermine any decisions stemming from PSP that require their very support. However, equally pertinent is the absence of those considered less powerful and influential, especially groups historically excluded from decision-making. Both powerful and powerless actors must be present in PSP to avoid misconstruing power asymmetries, and to observe and analyze the power relations that do reveal themselves. For example, Flynn et al. (2018) noticed a tendency among certain participants to ‘defer’ to others perceived as authorities, and this happened when there was a limited mix of Arctic stakeholders and most of the group belonged to one stakeholder group. Thorn et al. (2020) observed that although Indigenous organizations were one of the most prominent institutions in participating in PSP for mountainous social-ecological systems, some case studies in its review found limited Indigenous engagement due to cultural barriers.

 Social imbalances may also emerge between participants and researchers. Researchers were characterized as the main facilitators and evaluators of the PSP process, and they risk imposing personal bias on the PSP process by incorporating their preferences or interests (Oteros-Rozas et al., 2015). Unless researchers/facilitators are trained to manage the power balance between themselves and participants, their authority and voices are liable to undermine participants’ ownership of the process, and hence the scenarios’ usability (Oteros-Rozas et al., 2015; Thorn et al., 2020). Strategies are needed to not only ensure inclusion, but to ensure that all relevant decision makers have the capacity to implement outcomes—not just the most powerful. Researchers are not always guaranteed to reside in the community of interest to support PSP-based adaptation, and researcher-geared preferences could lead to outputs that do not integrate local planning needs.

(2) Bias is inherent to PSP and should be addressed and either incorporated into scenarios or overcome to promote social learning. Scenarios created during a single workshop inherently are “contextual snapshots,” primarily capturing the perspectives, experiences, and knowledge of the participants present at the workshop. They also may capture perspectives that contain bias or are influenced by external factors occurring at the same time of the workshop. Bias impacts the participatory processes during a PSP workshop.

 One example is our observation of global and long-term context failing to be integrated robustly into local planning because of the difficulty balancing global drivers of change with regional/internal drivers due to spatial and temporal mismatches (although climate change was generally an underlying motivator). Local participants were likely to disregard external or long-term drivers of change because they were seen as more abstract and less clearly linked to local impacts. There may be limited capacity at the local level to consider global drivers that may influence local impacts (Wesche and Armitage, 2010, 2014, as cited in Flynn et al., 2018). Butler et al. (2020) explains that participants tended to perceive the future in more immediate terms and favor shorter timeframes, leading to current needs as prioritized higher than systematic change, and therefore possibly leaving out long-term context. As a result, participants do not explore feedbacks, trade-offs, and linkages between processes of multiple spatial scales; and adaptation options may not properly integrate larger issues (e.g., climate change) to local problems. As an example, Reinhardt et al. (2018) stated that two case studies found it challenging to use qualitative approaches to address climate change during participatory exercises. This hampered qualitative assessments of management options. Reinhardt et al. (2018) went on to suggest that linking information across local and larger scales could increase policy relevance, but they recognized that integrating global context from climate change issues was challenging in its case studies’ participatory exercises.

 The literature proposed solutions such as community-based research to find potential tension in worldviews and knowledge systems before they appear in the workshop (Flynn et al., 2018) and actor-mapping to identify all stakeholders in the system and their relationships to others (Reed et al., 2009; Oteros-Rozas et al., 2015, as cited by Thorn et al., 2020). These suggestions could lead to more participation in the PSP process and potentially more meaningful outcomes, but their implementation requires careful and respectful coordination with the community of interest.

(3) The development and review of PSP scenarios should welcome and incorporate uncertainty to improve scenario usability for end users. Uncertainty (e.g., uncertain information from models, unexpected events, surpassed thresholds, new vulnerabilities, and risks) may not be as rigorously studied within scenario development as it should be. In Oteros-Rozas et al. (2015), participants were encouraged to embrace uncertainty. Over half of the cases explicitly mentioned uncertainty, which was usually when analyzing drivers of change, but only a smaller fraction addressed it and incorporated it into their solutions. Three of Oteros-Rozas et al. (2015)’s case studies that explicitly incorporated uncertainty aimed to promote community-based solutions and engage underrepresented social actors in decision making. In Reinhardt et al. (2018), case studies tried to address uncertainty by incorporating surprises, abrupt changes, and unexpected trajectories related to natural disasters and sociopolitical events, but uncertainty remained one of the least addressed components of the workshop. In Thorn et al. (2020), less than half of the cases explicitly addressed or evaluated uncertainty, possibly due to insufficient or erroneous data used to construct and test models, problems in understanding local systems, or not having a full range of perspectives in the participatory workshops. If uncertainty is poorly studied and addressed, participants may struggle to understand any scenario outputs or confidently employ them in assessments and decision-making processes (Thorn et al., 2020). Additionally, PSP participants in decision-making or influential roles may not acquire the tools needed to evaluate uncertainty and transform it into usable information (Oteros-Rozas et al., 2015; Thorn et al., 2020).

 Expanding the use of plausibility and consistency tests (see Thorn et al., 2020), could support addressing uncertainty and its sources, and these tests should expect to vary in what uncertainties are most important to consider. Flynn et al. (2018) also noticed that combining bottom-up (i.e., scenarios led by local communities at smaller spatial scales) and top-down (i.e., scenarios led by the scientific community at larger spatial scales) approaches allowed for the production of “local scenarios embedded in global pathways” (Nilsson et al., 2015 as cited by Flynn et al., 2018). In other words, local scenarios became consistent with the global drivers and boundary conditions influencing local futures. This may improve the incorporation of global uncertainty, but reviewers noted the difficulty of multilevel analyses, which are inherently more complicated and require a greater diversity of actors and resources (Thorn et al., 2020). We also emphasize that incorporating global context may be restricted by participant bias and would require good data availability, resources, and appropriate assessment tools. However, quantitative information is not entirely necessary to address uncertainty.

 Although uncertainty is large in climate projections, that is not necessarily a fundamental barrier to applying climate knowledge to real-world problems. In fact, in the context of planning for the future, climate change may be one of the most certain pieces of knowledge. The difficulty lies in localizing the global phenomenon and anchoring it in known or experienced local vulnerabilities to weather events. Attempting to reduce uncertainty to increase a scenario’s usability is unlikely to occur and could actually be framed as a fallacy (Lemos and Rood, 2010). Rather than force quantitative information from simulations into PSP, the scenarios could incorporate model information through storytelling. Qualitative narratives developed in PSP stand as model-informed alternatives. That is, once the overarching aspects of the scenario are decided (e.g., coastal compound flooding events) model simulations and ensembles are used to assure a grounding physical plausibility. Any quantitative requirements would follow from more tailored use of models designed for specific purposes. This reframing will be discussed in more detail in a separate, forthcoming publication. These two reframings are: (1) the use of model projections, and (2) the representation of uncertainty.

 Even when the scenarios are formed and ready for end users, they risk losing their usability. The scenarios made during a PSP are static representations of a community’s state of vulnerability, but that vulnerability can fluctuate over time as new risks appear and disappear. If the scenarios are not attached to iterative processes to capture unexpected future disruptions, they risk becoming redundant (Butler et al., 2020). This could thwart any attempts to build upon specific PSP processes or understand how uncertainties found within scenarios change with time, as discussed by two systematic reviews (Oteros-Rozas et al., 2015; Flynn et al., 2018). Furthermore, uncertainty may not be consistently communicated well to participants and stakeholders beyond the workshop. Thorn et al. (2020) suggested “standards for best practices” on providing robust evaluations of uncertainty and communicating them regardless of PSP goals.

(4) Monitoring and evaluation are needed from a research perspective to study the emergence of outcomes and PSP’s usability for participants as opposed to researchers. Based on the reviews, PSP for climate adaptation and management is a credible tool with enormous flexibility in its motivations and methodologies, stakeholder engagement processes, quantitative and qualitative tools, and more. However, there is inconclusive evidence in the peer-reviewed literature on whether PSP leads to sustained, long-term outcomes (e.g., policy change), and the broader use of PSP is not fully understood, in part due to its limited long-term monitoring and evaluation. Our review also reveals a possible friction in the process due to PSP’s contrasting value between researchers and participants. This contrast in value, combined with the various levels of completion of “best” or “commonly applied” practices, suggests that there are areas for improvement to further enhance its practical usability for end users.

 Our decision to explore this phenomenon further is motivated by one of our objectives, which is to better assess the efficacy of our own PSP evaluation techniques. Our observations of certain features in the evaluation frameworks used by the systematic reviews, in combination with researcher-participant dynamics we observed across the systematic reviews, suggests that PSP has a mixed purpose. Its value to its participants lies in the development of outcomes that help them address their particular challenges. Contrarily, its value to researchers lies in investigating its methodology or the motivations, experiences, and outcomes of the participants. In most case studies, as reported by systematic reviews, it is the researchers that are facilitating workshops. The researchers’ protocols may add time requirements and, potentially, objectify stakeholders and are not perceived to benefit the participant’s outcomes. Alternatively, those protocols may experience time and resource constraints, so researchers have to expedite the process by filling in information or completing steps that were intended to be participatory. A PSP process where participants end up unable to or unwilling to participate is problematic for end users.

 Continued research to establish PSP’s value and effectiveness will influence people’s desires to use the method. Any further research will also be of great interest to us, in the sense that it may improve our co-creation of usable climate information with end users. Such research might be conducted by researchers expanding their capacity for conducting long-term monitoring and evaluation of PSP. Long-term monitoring and evaluation could allow researchers/workshop organizers to record benefits that take longer time to appear, and this would prompt participants to share their feedback. We noted some suggestions on monitoring and evaluation that were offered by the systematic reviews (e.g., adopting an explicit adaptive management approach, embedding PSP into a larger research program, etc.).

 We also note that a possible mechanism to catalyze long-term monitoring and evaluation—iterative PSP (i.e., designing PSP for several iterations)—could also have a dual purpose of evaluating PSP outcomes and incorporating uncertainty. Iterative PSP could capture uncertainty by compelling users to reassess their planning and management (i.e., adaptive management; Peterson et al., 2003). This may be a useful option for end users who would like to minimize the challenge of managing changing vulnerabilities and risks. Building upon existing work could increase the efficiency and policy relevance of the process (Oteros-Rozas et al., 2015) and improve understanding of systems at play (Reinhardt et al., 2018). Take note that these recommendations will likely require an increase in financial and logistical costs. The exact costs of PSP were not quantified in the literature, and this was out of the scope of this review.



5 Conclusion

Participatory scenario planning (PSP) has been increasingly used for planning, policy, and decision-making within the context of climate change, but there has been no high-level synthesis of systematic reviews covering the overall state and direction of PSP for climate adaptation and management. The authors of this paper, who have used PSP for over a decade, initiated a synthesis of reviews to collect, synthesize, and present high-level evidence on the current conditions and benefits of PSP. Using four systematic reviews published between 2015 and 2021, we reviewed and synthesized common practices and outcomes in PSP. Our study’s findings are biased toward peer-reviewed literature due to the authors’ decision to exclude non-peer-reviewed literature made by non-academic entities. Consequently, our findings and suggestions are not representative of all PSP experiences.

We first identified common practices and outcomes in PSP out of the various approaches that exist in the literature. Then, we were able to identify four trends in PSP: (1) increased social learning and understanding, (2) varying usage of climate projections, (3) limited post-workshop monitoring and evaluation, and (4) varying degrees of completion of “commonly applied methods” or “best practices.”

We then proposed four processes as integral to addressing the four trends and maximizing PSP’s usability for end users: (1) identify social imbalances and determine how they impact decision-making processes in PSP; (2) recognize bias as inherent to the PSP process and incorporate it into scenario development to promote social learning and cohesion; (3) explicitly address uncertainties from quantitative and/or qualitative information and incorporate them into scenario development; and (4) set up robust monitoring and evaluation to record short-term and long-term PSP outcomes. Further action on any of the four processes, however, must include research into whether these processes are active outside of academic entities. This will, in turn, provide further insights into ‘desirable’ or ‘standard’ PSP practices and outcomes.

We intend for this high-level synthesis to deliver useful insights into the state of PSP and possible future directions for its adoption by entities in both academic and non-academic spheres as a tool for climate adaptation and management.
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Footnotes

1   A synthesis of reviews can also assess current systematic evaluation methods employed by researchers to assess the outcomes of case studies in their reviews, but that is not the primary objective of this paper.

2   A social-ecological system is defined as nested, multilevel systems that provide essential services to society such as supply of food, fiber, energy, and drinking water (Berkes and Folke, 1998).

3   Please note that we did not evaluate PSP steps for chronological order but for their appearance and/or completion in the systematic reviews.

4   STEEP is an acronym for Social, Technical/Technological, Economic, Environmental, and Political. It is used by futurists and scenario planners when considering the future.

5   Please note that our review of the degree to which these steps were completed is influenced by the systematic reviews’ evaluation frameworks and by the authors’ decisions to include or exclude certain information.
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The authors of this paper have used PSP for more than a decade as a tool for stakeholder engagement and climate
adaptation planning. The paper’s motivation is to collect high-level evidence on PSP for climate adaptation and management
to inform researchers, policymakers, and practitioners.

Selection of systematic reviews.
Review of PSP processes

Key trends from the systematic
reviews

Processes integral to
maximizing PSP's usability

Conclusion

Four systematic evaluations of PSP
met the papers search criteria and
‘were retained for analysis.

‘The PSP process is variable based
on the goals and motivations for it
but the following practices are

considered standard:
1) Information/Context
Gathering

2)  Defining a goal or focal
issue

3)  Identifying drivers of
change

4)  Scenario Design and
Creation

5)  Scenario Review

6)  Dissemination of Results

7)  Evaluation

1) Increased social learning
and understanding is both a
‘common motivation and PSP
outcome.

2)  Climate projections had
varying usage among the
quantitative tools used in
PSP development

3)  Limited post-workshop
monitoring and evaluation
limited assessment of PSP
outcomes.

4)  There were varying degrees
of completion of “commonly
‘applied methods” or “best
pracices.”

1) Areas should be identified
throughout the PSP process
where social imbalances
‘emerge between participants.
and researchers/faciltators.

2) Biasisinherent to PSP and
should be addressed to
promote social learning

3) The development and review.
of PSP scenarios should
welcome and incorporate
uncertainty.

4)  Monitoring and evaluation
are needed from a research
perspeciive (o study the
‘emergence of outcomes and
PSP's usabilty for
participants as opposed to
researchers.

This paper used four systematic
reviews on PSP to achieve the
following:

Provide a high-level
synthesis of the state and
direction of PSP for cimate
adaptation

©  Substantiate the credibilty of
the PSP process as a useful
and flexible tool to plan for
the future under climate
change

o Better identify a setof
standard practices to
improve its accessibility and
usability

Highlight areas in PSP
where future study s needed
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# of case
studies

Motivation

Criteria for reviewing PSP case studies

Oteros-Rozas

etal. (2015)

Flynn etal,
(2018)

Reinhardt
etal. (2018)

‘Thorn et al.
(2020)

Ecology &

Society

Environmental
Science &

Policy

Ecology &
Society

Ecology &

Society

23

43

‘The systematic comparative analysis aimed at
understanding the commonalities and
differences in widely varying PSP exercises
that were conducted within diverse social-

ecological systems.

‘The authors systematically reviewed the
peer-reviewed and gray lterature to identify

and evaluate how PSP is b

ng used in
community-based climate change impacts,
adaptation, and vulnerability (IAV) research

across the Arctic.

‘The purpose of this study is to compare and
evaluate four scenario assessments on urgent
sustainability problems in four African case
studies that were carried out within the
framework of integrated natural resources

management (INRM).

‘The authors aimed to answer the following

questions:

1. How PSP has been employed in mountain
social-ecological systems (MISES) with
certain geographic, temporal, and
thematic foci

. The benefits of PSP as applied to MISES

‘The key gaps of PSP in MISES and lessons

learned

‘The authors developed an analytical framework for analyzing PSP that was translated into a 75-question survey with open and closed

questions grouped into 9 categories:

Case Details

Context and Case Identity

Original Motivation of Study and Objectives
Methodological Approach

Methodological Process

Content of Scenarios

Outputs

Monitoring and Evaluation

Lessons Learned

A review of nine key documents, from the general PSP lterature, identified best practices: Adclison and Ibrahim, 2013 Albert et al,, 2012;
Bizikova etal, 2011; CARE, 2012; Kaljonen et al., 2012; Pahl-Wostl, 2008; Pond et al., 2012; Reed et al., 2013; and The World Bank, 2010 (See
Flynn et al, 2018). The best practices identified from the literature are:

Context gathering

Identification of key trends and/or drivers

Scenario creation

Scenario reviews

Option Identification

Option Rating
Note: Full citations for Albert et al., 2012; Kaljonen et al., 2012; Pahl-Wost], 2008; The World Bank, 2010 were unavailable in Flynn et al,
2018

‘The evaluation included an analysis of whether and how the case studies implemented Swart et al’s (2004) research challenges of

sustainabiliy (as well as a survey of local researchers to discover the scientific effects of the scenario assessments). The nine sustainability

research challenges are:

Combining qualiative and quantitative analysis
Engaging stakeholders

Reflecting multipl stresses and functional complexity
Integrating across themes and issues

Accounting for voltion

Recognizing a wide range of outlooks

. Spanning spatial scales

8.

9. Reflecting uncertainty, incorporating surprises, critical thresholds, and abrupt change.

Accounting for temporal inertia and urgency

“The review’s authors created a nine-step process for conducting PSP based on a literature review of commonly applied methods in PSP and
expert contribution (e, Scholtz and Tietje, 2002, van Notten et al 2003, Oteros-Rozas et al, 2015 as stated in Thorn et al, 2020).

. Establish PSP goal

. Define social-ecological boundaries

. Envision futures

. Identify drivers of change

1
2

3

4

5. Construct scenario storylines
6. Quantify scenarios

7. Consistency and plausibility analysis

8. Co-communicate PSP process and results
B

. Monitor and evaluate process and outcomes
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