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About This Paper

In this paper, we introduce a new methodology called integrated strategic forecasting (ISF), which combines
scenario planning, a cornerstone method of strategic foresight, with crowdsourced forecasting. ISF’s goal is
to enhance decision advantage for policymakers at a time of significant geopolitical change by combining
probabilistic estimates with the exploration of uncertain futures. We provide a rationale for and a step-by-
step overview of this new joint method, and we conclude by identifying areas of future research. Our aim is
to inform thinking in the community of researchers and practitioners working on forecasting, foresight, and
anticipatory planning.
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Summary

Policymakers have wrestled for decades with understanding the changing world around them and antici-
pating future developments. In this time of accelerated geopolitical change, those who have early warning
of future events can gain important decision advantages. This paper outlines a new approach to futures and
anticipatory planning, called integrated strategic forecasting (ISF).

ISF builds on two familiar methodologies used in government, academia, and the private sector by those
who support policy creation and decisionmaking to imagine and plan for possible futures. The first is stra-
tegic foresight, which is a structured process of developing plausible future alternatives based on analytic
inputs; we focus specifically on the practice of scenario planning. The second is crowdsourced forecasting,
which is the aggregation of multiple individual estimates of the probability of future trends and events and
their associated rationales into a single crowd forecast.

ISF harnesses the complementary features of these two methods to enhance overall analytical power in
decisionmaking. Scenario planning assists with exploring uncertainty by creating alternative future narra-
tives and helping policymakers rehearse different decisions and trade-offs, but it does not offer future event
probabilities, thus limiting the ability of policymakers to prioritize among these alternatives. Meanwhile,
crowdsourced forecasting offers aggregated probabilistic estimates of future events and can serve as an intel-
ligence collection and risk assessment tool, but the probabilities provided lack a broader analytical founda-
tion that would augment their informational value.

ISF capitalizes on the strengths of both scenario planning and crowdsourced forecasting by combining
rigorous scenario planning with probabilistic estimates about their key drivers and signals. The resulting
approach can help policymakers better map and prioritize future developments, and in the process, weigh
alternative strategies and policy actions.

Drawing on extensive experience with both methodologies, advances in research in both foresight and
forecasting, and publicly available information about past efforts to devise a joint approach, we propose ISF
as a five-step approach involving the following processes:

issue identification and scoping discussion
scenario-based decomposition

forecasting map development

analytical reintegration and tracking

S

analytical resolution and repetition.

ISF’s main intended outcome is enhancing anticipatory decisionmaking. This paper builds on earlier con-
ceptualizations of combining probabilities and scenarios—discussed in Appendix D—and codifies a step-
by-step process leveraging the strengths of both scenario planning and crowdsourced forecasting. We posit
that ISF can improve on capabilities with three principal actions:

1. Develop more-targeted and more analytically rigorous crowdsourced forecasting questions, which
have both discrete and aggregate informational value for the platforms deploying them and the policy-
makers using them.

2. Assist foresight advisers and the policymakers they collaborate with to develop more-responsive sce-
narios, which benefit from clear probabilities and rationales attached to drivers and signals.

3. Provide a baseline for a more dynamic analytical system—one that provides not only snapshot proba-
bilistic judgments about scenarios but also iterative assessments and tracking of alternative futures.
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Further research and testing will be needed to refine and validate the methodology and to identify the
best use cases for policymakers and policy researchers. This paper advances a use case focusing on emerging
technologies, even as we expect that ISF can be deployed in different geopolitically relevant thematic areas.

Vi
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CHAPTER 1

Introduction

The desire to understand the future shapes us. In ancient Greece, people would travel from across the land to
ask Apollo’s high priestess Pythia—the Oracle at Delphi—for guidance in matters of trade, state, and heart.
Two millennia later, researchers at RAND developed their own scientific oracle, creating the Delphi method
to improve long-range forecasting of technology on warfare.! Throughout time, interest in futures work has
remained consistent as the ability to untangle future possibilities and accurately forecast future events con-
tinues to enable earlier action.

For policymakers, forecasting future events has a particular value: enabling present-day strategic plan-
ning. As futurist and technology forecaster Paul Saffo notes, “[t]he goal of forecasting is not to predict the
future but to tell you what you need to know to take meaningful action in the present.” Simply put, good
futures work can enable better policy.

In the spirit of this pursuit for actionable policy, we propose integrated strategic forecasting (ISF), which
uses crowdsourced forecasting questions as near-term indicators for scenarios and incorporates the resulting
probabilistic judgments into scenario planning. This approach can help policymakers consider and prioritize
alternative strategies and thus enhance their anticipatory decisionmaking. The goal is to provide a frame-
work that can support the organizational missions and priorities of practitioners and decisionmakers, be they
policymakers, warfighters, or analysts.

ISF uses two notable methods that were developed to help policymakers prepare for the future: strategic
foresight and crowdsourced forecasting.? In the late 1940s, researchers led by U.S. physicist Herman Kahn at
RAND in Santa Monica and the philosopher Gaston Berger in France began to focus on strategic foresight,
specifically scenario planning.* This systematic way to think about the future would gain widespread recog-
nition as a result of the Royal Dutch Shell company’s pioneering use of scenarios in the 1970s to better under-

1" RAND Corporation, “Delphi Method,” webpage, undated-b.
2 Paul Saffo, “Six Rules for Effective Forecasting,” Harvard Business Review, Vol. 85, No. 7-8, July 2007.

3 Other associated methods—such as the Delphi method, Decision Making Under Deep Uncertainty (DMDU), assumption-
based planning, and many other strategic foresight approaches (such as backcasting and visioning)—were developed to sup-
port this pursuit. They are not the focus of this paper, yet they represent important approaches for unraveling the threads of
the future. RAND Corporation, “Decision Making Under Deep Uncertainty,” webpage, undated-a.

4 René Rohrbeck, Cinzia Battistella, and Eelko Huizingh, “Corporate Foresight: An Emerging Field with a Rich Tradition,”
Technological Forecasting and Social Change, Vol. 101, 2015. Herman Kahn and colleagues used scenarios to imagine mili-
tary alternatives, especially relating to nuclear weapon use, during the Cold War. For example, Kahn and Anthony J. Wiener
detailed considerations relating to scenario planning (Herman Kahn and Anthony J. Wiener, The Year 2000: A Framework
for Speculation on the Next Thirty-Three Years, Macmillan, 1967). Gaston Berger first wrote about foresight (the French idea
of projectif) in 1957 (Gaston Berger, “Human Sciences and Forecasting” [“Sciences humaines et prévision”], Review of the Two
Worlds [Revue des Deux Mondes], Vol. 3, 1957). Additional information and sources are provided in Appendix A.
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stand and prepare for oil market volatility.> A detailed historical overview of strategic foresight and scenario
planning, and the relationship between the two, is provided in Appendix A.

In the early 2000s, crowdsourced forecasting was established through the work of psychologist Philip
Tetlock on expert political judgment, drawing on human judgment and the behavioral economic theory
known as the wisdom of crowds.® This methodology specialized in judgment and decisionmaking and
could be used by the U.S. Intelligence Community to advance aggregate analytical assessments.” Crowd-
sourced forecasting has emerged as a promising methodology within the diverse landscape of forecast-
ing techniques, with such organizations as Metaculus and Cultivate Labs advancing both its theoretical
foundations and practical applications.® To help improve policy and decisionmaking through research and
analysis, RAND in 2024 established the RAND Forecasting Initiative (RFI),” which seeks to incorporate
crowdsourced forecasting as a new method. The history of this method is described in Appendix B.

Today, the international policy and research community is faced with a permacrisis—that is, a continuous
state of disruption with “one challenge seamlessly followed by the next.”® From pandemics to geopolitical
transitions, to the looming artificial general intelligence (AGI) revolution, policymakers are required to grap-
ple with a variety of risks defined by significant uncertainty. The changing landscape requires an evolution
in methodological approaches—one that reaps the benefits from both strategic foresight and crowdsourced
forecasting.

In this paper, we address a key question: How can the integration of strategic foresight and crowdsourced
forecasting enhance decision advantage?!! We will address that question in Chapter 2, which provides an
overview of the two foundational methodologies, and in Chapter 3, which presents ISF, a combined meth-
odology featuring a five-step approach that capitalizes on the complementary features of scenario planning
and crowdsourced forecasting. We also apply ISF to an emerging technologies use case in this chapter. Our
conclusion in Chapter 4 suggests directions for future research, and Appendixes A-D contain additional
information on the history of scenario planning and crowdsourced forecasting, an overview of crowdsourced
forecasting aggregation methods, and a literature review of the theoretical foundations for ISF that we lever-
aged to codify our proposed five-step process.

> There are numerous academic articles covering the use of scenarios by the Royal Dutch Shell Company. For example, see
Pierre Wack, “Scenarios: Uncharted Waters Ahead,” Harvard Business Review, September-October 1985; and Peter Schwartz,
The Art of the Long View: Planning for the Future in an Uncertain World, Wiley, 1997. For a good overview of the Shell scenario
literature and scenarios produced, see Michael Jefferson, “Shell Scenarios: What Really Happened in the 1970s and What
May Be Learned for Current World Prospects,” Technological Forecasting and Social Change, Vol. 79, No. 1, January 2012.

6 Philip E. Tetlock, Expert Political Judgment: How Good Is It? How Can We Know? Princeton University Press, 2017; James
Surowiecki, The Wisdom of Crowds: Why the Many Are Smarter Than the Few and How Collective Wisdom Shapes Business,
Economics, Societies, and Nations, Doubleday, 2004.

7 Office of the Director of National Intelligence (ODNI) Intelligence Advanced Research Projects Activity (IARPA), “Aggre-
gative Contingent Estimation,” webpage, undated.

8 Metaculus, homepage, undated-a; Cultivate Labs, homepage, undated-b.

® RAND Corporation, “RAND Forecasting Initiative: Gain Decision Advantage with RFI Crowdsourced Forecasts,” web-
page, undated-c.

10 European Policy Centre, “Europe in the Age of Permacrisis,” March 11, 2021.

I Decision advantage is defined as “having more options that an opponent has, as well as the capacity to choose among them
with greater certainty, timeliness, and impact than he can” (Jennifer E. Sims, Decision Advantage: Intelligence in International
Politics from the Spanish Armada to Cyberwar, Oxford University Press, 2022, p. 14).



CHAPTER 2

Value and Limitations of Scenario Planning and
Crowdsourced Forecasting

Scenario planning and crowdsourced forecasting—developed to help policymakers and policy researchers
peer into the future—differ in both scope and application. The field of strategic foresight developed as a plan-
ning and decisionmaking discipline; crowdsourced forecasting developed as an open-source collection and
decisionmaking input tool. This chapter provides an assessment of the distinct features of these methodolo-
gies, their value for practitioners, and their limitations. Detailed histories of scenario planning and crowd-
sourced forecasting are available in Appendixes A and B, respectively.

Strategic Foresight and Scenario Planning

Strategic foresight is a systematic method of analyzing and planning for plausible futures.! Central to strate-
gic foresight is the aspiration toward action—that good foresight is not about predicting the future but about
shaping it.2 Scenario planning is one of the techniques used to develop these futures, drawing on a variety of
analytic inputs.?

Scenarios, also called alternative futures or just futures, are most often presented in narrative storytelling
form. Generally, their time frame ranges from five to 20 or more years into the future.* By helping organiza-
tions and individuals imagine future options beyond a simple linear extrapolation from current events and
the conditions that could lead to them, scenarios can help practitioners in the public, private, or nonprofit
sectors “[r]ehearse different decisions and trade-offs.” This, in turn, can enhance policy and institutional
preparedness.

Scenario planning establishes a methodical way to “consider several imagined future situations, or con-
texts, which could come to pass.”™ Scenarios are intended to challenge and even change mental models of the

1 Michelle D. Ziegler, Abbie Tingstad, Katherine Anania, Aaron C. Davenport, Rebecca Tisherman, Scott Savitz, Michael E.
Linick, Susan A. Resetar, and Melissa Bauman, Back to the Future: A Refresh of Future Scenarios for Project Evergreen Strategic
Foresight Activities, Homeland Security Operational Analysis Center operated by the RAND Corporation, RR-A2992-1, 2024.

»

2 Florence Gaub, “Introduction: Between Prediction and Foresight,” in Global Trends to 2030: Challenges and Choices for
Europe, European Union Institute for Security Studies, 2025.

3 For an overview of scenario planning definitions and a synthetic literature review, see Kathya Cardova Pavo and Etiénne
A.J. A. Rouwette, “Types of Scenario Planning and Their Effectiveness: A Review of Reviews,” Futures, Vol. 149, May 2023.

4 Shorter time frames are possible. Under five years, however, the scenarios are firmly rooted in present dynamics and inter-
sect with strategic planning and risk management elements.

5 UK Government Office for Science, “The Futures Toolkit HTML,” webpage, last updated August 29, 2024.

¢ Mann Virdee and Megan Hughes, “Why Did Nobody See It Coming? How Scenarios Can Help Us Prepare for the Future
in an Uncertain World,” commentary, RAND Corporation, January 28, 2022.
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future;” they reflect varied assumptions and explain how and why assumptions evolve. Similarly, scenarios
are not a form of sensitivity analysis, meaning they are intended not to manipulate one single variable but to
capture dynamics and different sets of assumptions to create future worlds. Therefore, scenarios are a critical
tool for dealing with and ultimately better understanding uncertainty.®

Figure 2.1 illustrates a standard scenario planning process. We provide additional information about each
step in the process in the paragraphs that follow.

Issue identification: The scenario planning process begins by identifying the scope and focus of a given
problem, which involves defining the specific issue, decision, or area that scenario planning will address.’
The issue can be as specific or as broad as needed and can vary in scale—from the level of a company to an
industry or policy area or even the global strategic environment.!° The time range under consideration also
can vary—from a few years to several decades.!! This initial step is critical in bounding the scenario effort
and defining clear objectives for it.

Driver mapping: Drivers, understood as the factors and forces that could influence future outcomes, are
often identified through a combination of qualitative and quantitative research and elicitation of groups of
subject-matter experts (SMEs) with diverse backgrounds.'? A classic method of driver identification features
thematic binning (sorting into categories by theme) to assist with brainstorming, and the resulting initial lists
are ultimately refined to a few priority factors.!® Drivers are closely related to trends: Although the former are

FIGURE 2.1
Standard Scenario Planning Process

TN e N e N e T N e T N

3l
Critical
uncertainties

1.
Issue

2.
Driver

4.
Scenario

5.
Monitoring

Result

identification development

and updates

mapping integration

identification

SOURCES: Features information from Schwartz, 1997; Jay Ogilvy, “Scenario Planning and Strategic Forecasting,” Stratfor, January 8,
2015; and UK Government Office for Science, 2024.

7 Benjamin Cabanes and Liliana Doganova, “Case Study: How Shell Anticipated the 1973 Qil Crisis,” Polytechnique Insights,
November 2, 2023.

8 J. Peter Scoblic and Philip E. Tetlock, “A Better Crystal Ball: The Right Way to Think About the Future,” Foreign Affairs,
November/December 2020.

9 Scoblic and Tetlock, 2020.

10 Schwartz, 1997; Jonathan Moyer and Deva Sahadevan, Navigating the Future: Four Scenarios Assessing Child Well-Being in
the Twenty-First Century, UNICEF Innocenti, December 2024.

11 National Intelligence Council, Global Trends 2040: A More Contested World, March 2021.

12 Drivers are a common concept in strategic foresight and futures work. For an overview of what drivers are and how they are
mapped, see Véronique Lamblin, “The Driver Report,” Prospective and Strategic Foresight Toolbox, Futuribles International,
December 2017.

13 Bins are normally organized by thematic focus (such as political, economic, social, environmental, legal, and other factors),
using mnemonic acronyms to represent them (such as PESTLE [political, economic, social, technological, legal, environ-
mental] or STEEP [social, technological, economic, environmental, political]). These are an evolution of the PEST business
horizon scanning framework, developed in the 1960s by Francis J. Aguilar. See Francis J. Aguilar, Scanning the Business Envi-
ronment, Macmillan, 1967. For an example of the application of drivers in clusters, see North Atlantic Treaty Organization
(NATO) Allied Command Transformation, Strategic Foresight Analysis 2023, 2023.
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generally forces of change, trends are measurable changes that can have long-term effects. When a trend has
significant impact, it becomes a megatrend."* For example, drivers of change for a study focusing on artificial
intelligence (AI) could be an increase in energy levels required to run high-end models, enhanced AI model
capabilities, and other similar factors. Once mapped, these drivers could reveal a shared trend that AT models
are evolving at an exponentially faster rate than before, which in turn, evolves into the massive technological
revolution underway. All of these are scalable factors affecting the issue analyzed, and the level of analysis
and scoping depends on the issue analyzed (see step 1).1°

Critical uncertainties identification: Once the drivers are identified, they should be binned accord-
ing to their influence on the policy area analyzed and their level of uncertainty.'® Uncertainties are drivers
whose outcomes are not yet known, and these can also involve unstable or unpredictable developments.
The approach to categorizing and prioritizing drivers is captured in Figure 2.2. The most-uncertain, yet
most-influential, drivers for a policy area (i.e., critical uncertainties) are the ones that form the basis of a
scenario because they have the highest exploratory value for decisionmakers. Conversely, drivers that are
fairly certain and impactful (e.g., climate change or demographics) can be moved toward planning, priori-

FIGURE 2.2
Determining the Most-Relevant Drivers for Scenario Planning

More important for the policy area

A

Scenario

plan

Outcome certain < > Outcome uncertain

Park Track

v

Less important for the policy area

SOURCE: Adapted from UK Government Office for Science, 2024.
NOTE: The top right quadrant is the area of key interest.

14 Trends, drivers, and megatrends are not mutually exclusive; rather, they reinforce and connect with each other. Identifying
them into coherent processes is part of the driver mapping effort, a stand-alone effort that can feed into a scenario planning
effort.

15 UK Government Office for Science, 2024; see also Ogilvy, 2015.

16 The process described here is most common for a 2x2 matrix-based scenario planning. However, there are other options
for developing scenarios, such as morphological scenarios. See, for example, Véronique Lamblin, “Morphological Analysis,”
Prospective and Strategic Foresight Toolbox, Futuribles International, April 3, 2018; and Tom Ritchey, Futures Studies
Using General Morphological Analysis: Adapted from an Article for the Millennium Project: Futures Research Methodology
Series, Version 3.0 (2009), Swedish Morphological Society, 2015. Archetypal scenarios that include four generic alternative
futures (continuation, collapse, discipline, transformation) are also used. See Jim Dator, “Alternative Futures at the Manoa
School,” Journal of Futures Studies, Vol. 14, No. 2, November 2009.
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tization, and action. Drivers that are certain and less important can be momentarily parked; drivers that
are uncertain but not important can be moved toward tracking. After prioritization, critical uncertainties
are chosen and placed on the X and Y axes of a classic 2x2 scenario planning matrix (Figure 2.2). They
should be variables that are independent of each other and represent continuums between two opposite
outcomes—for example, high versus low technological diffusion. The uncertainties are not necessarily
good or bad, they are simply policy-relevant variations on a topic, and they can represent aggregates of
multiple subdrivers. In our example, technological diffusion could include elements of technological inno-
vation, economic development, and cost.

Scenario planning: Drivers and uncertainties are integrated, usually using a 2x2 matrix approach, to
construct diverse multidimensional scenarios (Figure 2.3). These scenarios are generally presented in a nar-
rative vignette form, with a pithy title, that describes the future world, explores how one might have arrived
at it based on current conditions, and considers potential implications for global affairs. Using three or four
scenarios enable the exploration of various combinations of future states that might not have been previously
anticipated. For each scenario, strategic options and responses are developed to ensure that plans remain
robust and adaptable to a variety of potential future conditions.!”

Monitoring and updates: Scenarios should be continuously monitored for updates as new information
becomes available (regardless of whether these are simple developments or updates that challenge broader
assumptions within the scenarios). The new information can be used to update connected scenarios and
strategies but also more broadly to determine which future trajectory the current context might be heading
toward. This concept of indicators of change relates intimately to the concept of early warning. However,

FIGURE 2.3
Sample Scenario Planning Matrix

Driver 1
(Maximum development)
A
Scenario 1 Scenario 2
Driver 2 . N Driver 2
(Minimum development) (Maximum development)
Scenario 3 Scenario 4
v
Driver 1

(Minimum development)

SOURCE: Adapted from Max Stucki, “2x2 Scenario Planning Matrix: A Step-by-Step Guide,” Futures Platform, September 23, 2025.

17 UK Government Office for Science, 2024.
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despite the agreement on the utility and importance of updating scenarios in a rapidly changing environ-
ment, there is no consistent methodology for doing so.!8

Result integration: Scenarios can be developed after a strategy already exists, in which case they can
serve as a testing or validation mechanism for it. Alternatively, they can serve as a basis on which prac-
titioners can start developing policies and strategies. Different futures can explore weaknesses, strengths,
threats, and opportunities of policies and strategies in different contexts, and they can identify both no-
regret options that are valuable across various futures (and therefore must be present in a strategy) and corner
cases of extreme risk against which to prepare. However, each scenario process should end with defining
policy implications and strategic options.

These steps are iterative, scalable, and repeatable in different sequences. Scenario planning and devel-
opment can vary from a two-hour workshop to a many-month, multinational, cross-institutional effort.!”
Regardless of the scenarios’ specific arrangement, rigorous scenario planning consistently involves pinpoint-
ing crucial factors and exploring how different combinations of these factors could lead to plausible alterna-
tive futures. Scenarios are intended to challenge mental models of the future, illustrate varied assumptions,
and “explain how and why they evolve,” as opposed to just extending current trends in a linear fashion. If
we look beyond the immediate linearity, then, “by definition, the best case, worst case, status quo approach
will not do,”! and we open our eyes to discontinuities and disruption.

Crowdsourced Forecasting

Crowdsourced forecasting is a method used to estimate the likelihood of specific events and actions lever-
aging the collective insights of a large group of people.?? Forecasters, either individually or in groups, make
quantitative predictions about future events or trends, expressed in the form of probabilities.?> All the
individual probabilities are aggregated into a single estimate about a given event, capturing the “wisdom of
the crowd.”?* This process is quantitative in nature, focusing on probabilistic estimates at its core, but esti-
mates are typically accompanied by qualitative reasoning that explains the forecasters’ underlying logic,
referred to as rationales.?> Although crowdsourced forecasting is a relatively new method, its policy value

18 Paulien van den Berg, Daniel Scholten, Jonathan Schachter, and Kornelis Blok, “Updating Scenarios: A Multi-Layer Frame-
work for Structurally Incorporating New Information and Uncertainties into Scenarios,” Futures, Vol. 130, June 2021.

19 For a version of a workshop that can take less than a day, see UK Government Office for Science, 2024. Annual foresight
processes, such as the United Nations High Commissioner for Refugees” Global Trends, take several months, as do processes
that take place every other year, such as NATO’s strategic foresight process. Finally, the most extensive process (to our knowl-
edge) is for the ODNI Global Trends Report, released every four years.

20 Thomas J. Chermack and Laura M. Coons, “Scenario Planning: Pierre Wack’s Hidden Messages,” Futures, Vol. 73, October
2015.

21 Chermack and Coons, 2015.

22 For a more detailed description of the methodology in practice, see Cultivate Labs, “How Crowdsourced Forecasting
Works,” March 4, 2024.

23 For the purposes of this paper, when we use the term forecasting, we refer to human forecasting. Increasingly, forecasting
platforms are deploying Al to assist with forecasting. When we refer to technologically enabled forecasting, we will identify the
source accordingly.

24 Surowiecki, 2004.

25 There is growing interest in the role of rationales in crowdsourced forecasting. See Christopher W. Karvetski, Carolyn
Meinel, Daniel T. Maxwell, Yunzi Lu, Barbara A. Mellers, and Philip E. Tetlock, “What Do Forecasting Rationales Reveal About
Thinking Patterns of Top Geopolitical Forecasters?” International Journal of Forecasting, Vol. 38, No. 2, April-June 2022.
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lies in helping decisionmakers understand risks, test assumptions, and make evidence-based choices. A
tool that assigns probabilities to potential future events allows policymakers to clearly view possible out-
comes of future events.?¢

Most of the literature on crowdsourced forecasting focuses on two aspects: (1) how individuals can
improve their own forecasting accuracy and what traits or practices predict forecasting skill and (2) how to
best aggregate forecasts to extract gains in accuracy (Figure 2.4).2” What has received far less attention is how
to shape the questions themselves and, just as important, how practitioners use forecasts in decisionmaking.
This chapter addresses this gap in an applied manner, outlining a practical four-step process—from develop-
ing valuable, actionable questions to integrating forecasts into real-world contexts.

Question Development

The first phase in crowdsourced forecasting is defining and phrasing good forecasting questions. Ques-
tions must be objectively resolvable to accurately assess the forecasters’ responses. Psychologists refer to this
requirement as the clairvoyance test: A question should be specific, clear, and capable of being answered

FIGURE 2.4
Standard Crowdsourced Forecasting Process
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@ Henry Tolchard, “A Guide to Making an Initial Forecast,” RAND Forecasting Initiative, October 26, 2022.

26 Vehbi Deger Turan, Molly Hickman, and Leonard Barrett, Collaborative Intelligence: Harnessing Crowd Forecasting for
National Security, Federation of American Scientists, November 27, 2024.

27 Glenn W. Brier, “Verification of Forecasts Expressed in Terms of Probability,” Monthly Weather Review, Vol. 68, No. 1,
January 1, 1950. The seminal work of Dan Gardner and Philip E. Tetlock laid the groundwork on the skills and mindset of
effective forecasters (Dan Gardner and Philip E. Tetlock, Superforecasting: The Art and Science of Prediction, Crown, 2016).
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definitively without requiring additional context or clarifications such that if it were asked to a clairvoyant,
they would be able to give a definitive answer.28 With this criterion in mind, forecasting platforms and schol-
ars have defined ways to develop good forecasting questions.

One method is the use of issue decomposition, in which strategic questions are broken down into smaller
components.?’ This method is derived from structured analytic techniques, methods developed by the U.S.
Intelligence Community for analytic work.?? Participants break down the strategic topic into specific driv-
ers and scenarios, after which they define indicators, referred to as signals, that correspond to each driver.
Each signal can then be formulated as a forecasting question. This method allows analysts to systematically
address each element of a problem, facilitating a more-thorough and more-detailed examination.3!

Beyond affirming the substantive focus of the questions being generated, it is also important to determine
the type of forecasting question that would be useful. As captured in Table 2.1, forecasting questions fit into
different categories, each with different types of utility.

We propose determining the utility of a forecasting question by using value of information (VOI), a mea-
surement introduced by the Forecasting Research Institute, which captures how meaningful the insights of a
question are for decisionmaking.>? A valuable forecasting question is one where knowing the answer—even if
the event in question lies years in the future—would alter how individuals or institutions prioritize, plan, or
allocate resources in the present. VOI is based on the impact of the question (how much would knowing the
answer change the decisions?) and the plausibility (how likely is the scenario considered?) ratio.*?

Highly likely or highly unlikely events tend to have low VOI, because they are either already assumed
in planning or too remote to act on. The highest-value questions live at the nexus of high impact and high
uncertainty: These are events that are uncertain but plausible enough to be decision-relevant and are impor-
tant enough that early clarity would change the response. Table 2.2 captures this approach to categorizing
VOI and therefore determining the most-valuable forecasting questions.

When assessing the value of a potential question, question developers must balance the value of the ques-
tion with regard to both its corresponding project and other questions on the platform. Viewing forecasting
questions as a form of intelligence collection, akin to established practices within the U.S. Intelligence Com-

28 For more on the clairvoyance aspect, see Philip Tetlock, “A Short Course in Superforecasting: Edge Master Class—Summer
2015,” webpage, May 12, 2015.

29 Cultivate Labs, “Q&A with Cultivate: A Look into Our Forecast Question Development Process,” June 29, 2023.

30 Randolph H. Pherson and Richards J. Heuer, Jr., Structured Analytic Techniques for Intelligence Analysis, CQ Press, 3rd ed.,
2019.

31 This is the method used by the RFI (RAND Corporation, “Issue Decomposition: Getting Better Insights by Asking the
Right Questions,” RAND Forecasting Initiative, blog post, updated September 10, 2024). Other methods are also used.
For example, Scoblic and Tetlock (2020) emphasize the process of clustering forecasting questions. In 2024, the Forecasting
Research Institute (FRI) evaluated initial findings for a new method of creating high-value forecasting questions by engag-
ing experts to develop conditional trees, which are simplified Bayesian networks of quantifiably informative questions
(Tegan McCaslin, Josh Rosenberg, Ezra Karger, Avital Morris, Molly Hickman, Otto Kuusela, Sam Glover, Zach Jacobs,
and Phil Tetlock, Conditional Trees: A Method for Generating Informative Questions About Complex Topics: AI Risk Case
Study, Forecasting Research Institute, Working Paper #3, August 12, 2024).

32 This concept comes from FRI’s work on VOI, first introduced in their report Roots of Disagreement on AI Risk (Josh Rosen-
berg, Ezra Karger, Avital Morris, Molly Hickman, Rose Hadshar, Zachary Jacobs, and Philip Tetlock, Roots of Disagreement
on AI Risk: Exploring the Potential and Pitfalls of Adversarial Collaboration, Forecasting Research Institute, 2023, Appen-
dix 2).

33 In practical terms, VOI helps prioritize which uncertainties are worth investigating, which scenarios to stress-test, and
where strategic attention will yield the biggest payoff. There is a formal way to calculate VOI that is based on how much know-
ing the answer to a question would improve forecast accuracy (log score) on the question that is ultimately cared about. We
use a method rooted in Kullback-Leibler divergence (Rosenberg et al., 2023, Appendix 2).
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TABLE 2.1

Types of Forecasting Questions

Category Description Utility Forecasting Utility Foresight
Binomial Yes/no questions. Example: “Will Most common type of Provides a clear and immediate
Vladimir Putin cease to be the question, which elicits binomial  understanding of the likelihood
president of the Russian Federation in probabilistic estimates of specific events, aiding in quick
20267 decisionmaking and planning
Multinomial, Multiple possible answers, with one Captures a variety of possible Useful for scenarios in which
categorical occurring. Example: “Which country ~ outcomes, providing a there are distinct possible
will have the highest gross domestic more-nuanced view of potential ~outcomes; offers insights into
product (GDP) growth rate in 2026?”  future events; one flaw is that the the most likely single event
forecasting question must create among several possibilities
an exhaustive list of options
Multinomial, Multiple possible answers that follow  Allows for capturing both the Helps in understanding the
ordinal a natural order, such as ranges of most likely outcome and the distribution of outcomes
numbers. Only one answer can be magnitude of that outcome; and their relative likelihoods,
correct. Example: “How many property useful when variety of outcomes providing a basis for risk
crimes will occur per 100,000 people  matter assessment
in the United States in 2026?” (0-500,
501-1,000, 1,001-1,500, 1,501 or more)
Multinomial, Multiple possible answers, and several Could result in a wider spread Reflects real-world complexity

multi-outcome

Temporal

Continuous

Multi-period

Conditional

Numeric
(ranges)

answers could occur. Example:

“Which three countries will support the
European Union with the most natural
gas in the next five years?” (Russia,
Norway, Algeria, Qatar, United States)

“When” questions. Example:
“When will there be a bilateral

ceasefire or peace agreement in the

Russia-Ukraine conflict?”

Questions ask about the probability

of an outcome within a specified time
horizon. Example: “Will the People’s
Republic of China invade Taiwan in the

next six months?

Questions ask for predictions and
confidence intervals for a variable

over a sequence of periods. This form

of question is used to understand

how a variable is expected to evolve.
Example: “What will Shell’s revenue be

in Q1, Q2, Q8, and Q4 in 20267~

Questions ask about an outcome given
that some condition holds. Example:
“If the United States imposes export

controls on advanced chips, will

China achieve parity in Al hardware

performance by 20307?”

Questions ask for quantitative

estimates over a continuous range.
Example: “What will China’s share of
rare earth production be in 2030?”

of forecasts and data overload,
complicating the aggregation
process and potentially reducing
overall accuracy

Elicits a probability distribution
over time, often visualized

as a cumulative probability
curve; useful for understanding
uncertainty around timing rather
than simply occurrence before
some date

Forecast can run in perpetuity
and therefore be used for multiple
projects; forecasters tend not
to prefer this type of question
because it does not count toward
accuracy scores (no closing date)

Requiring multiple predictions
can be mentally taxing for
forecasters, increasing the
likelihood of errors; uncertainty
tends to compound over time

Enables causal and
counterfactual reasoning by
isolating dependencies between
variables

Produces full probability
distributions rather than
binary probabilities, allowing
aggregation of uncertainty and
precision in expected values

in which multiple outcomes can
occur simultaneously

Highlights timing uncertainty
(when, not just if), helpful for
sequencing and early-signal
tracking

Forecast can run in perpetuity
and be used for multiple
projects; in longer projects
without a definitive end date,
question can be used to gauge
trend among forecasters
indefinitely

Question provides insights
into how a variable is expected
to change, revealing such
patterns as growth, decline, or
seasonality

llluminates leverage points
and support scenario planning
through “if-then” reasoning

Exposes not just what might
happen but how much or how
fast; helps identify nonlinear
thresholds, tail risks, and ranges
of plausible futures

SOURCES: Features information from Cultivate Labs, “The Anatomy of a Forecast Question,” undated-a; Metaculus, “Metaculus FAQ,” webpage,

undated-b.
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TABLE 2.2
Categorizing Value of Information

Impact High Uncertainty Low Uncertainty
High impact “Will a state-level actor deploy an autonomous lethal “Will China be a major global power by
drone system without a human in the loop by 2028?” 20307?” The answer is extremely likely

This is a plausible and uncertain outcome with significant  to be affirmative and the question is
implications. Knowing the answer would influence security incorporated into strategic plans already.
doctrine, resource allocation, alliances, and regulations of ~Certainty of 100 percent would not
autonomous weapons. This type of question helps surface meaningfully change preparations for

cruxes, and it stress-tests plans. analysts or policymakers.
Low impact “Will Fiji rejoin the Commonwealth by 2030?” Fiji has “By 2030, will Antarctica establish a
a pattern of leaving and rejoining, so this is genuinely baseball league?” Even if this low likelihood

uncertain; however, the strategic implications are minimal. event came to pass, its implications for
planning are minimal.

munity, can provide a useful conceptual framework. In this context, forecasting questions should resemble
intelligence requirements (IRs)—critical questions that commanders rely on to inform their decisionmak-
ing.>* Another, newly established technique used by Crowdsourced Forecasting platforms is termed indexes
or clustering, which combines different questions that have both individual and aggregate value in exploring
the trajectory of a certain issue.®® This approach is employed by Metaculus and Bright Line Watch’s (BLW’s)
U.S. Democracy Threat Index, which aggregates forecasts on 39 questions representing the six democratic
principles that BLW monitors.3® Typically, forecasting questions are categorized by sector, geographic area,
or time frame.

Live Forecasting

Once defined, the questions are posted on crowdsourced forecasting platforms, on which forecasters assign
probabilities and offer rationales for their forecasts.?” For crowdsourced forecasting to work, both the pool
of forecasters and the individual forecasters’ skill are central. First, the crowd must be a large, trained pool
of forecasters generating the responses, ideally with different backgrounds.?® Importantly, forecasters do not
need to be SMEs.

Live forecasting, and the resulting collective judgment, is improved by the quality of individual forecast-
ing. Expert forecasters can seamlessly anchor predictions in statistical patterns of similar cases, examine
unique causal mechanisms at work, and consider counterfactual instances that challenges their judgment.
Together, these combined steps create probability estimates that reflect both historical precedents and cur-
rent circumstances. More information is available in Appendix B.

34 Priority intelligence requirements (PIRs) are the most-critical questions that must be answered to address the strategic
topic. These are high-level, decision-focused questions that guide the overall forecasting effort. PIRs should reflect the key
uncertainties or decision points that are most relevant to policymakers or stakeholders. IRs and PIRs can be broken down
into essential elements of information, which are the most-granular and most-actionable pieces of information needed to
answer the IRs. They are specific, measurable, and often tied to observable indicators, similar to forecasting questions (U.S.
Department of the Army, Intelligence, Army Doctrine Publication 2-0, July 2019).

35 Good Judgment, “Question Clustering: Ensuring Relevance and Rigor in Business and Geopolitical Forecasting,” reprinted
from Luckbox Magazine, undated.

36 Metaculus, “U.S. Democracy Threat Index,” webpage, undated-c.
37 Forecasters do not provide rationales on all platforms but are always required to provide a probabilistic estimate.

38 Aidan Goth, “Professor Philip Tetlock’s Forecasting Research,” Founders Pledge, March 8, 2022.
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Forecast Aggregation

Forecasting gains much of its value not from the individual predictions alone but from methods of com-
bining many perspectives into a crowd estimate.?® This crowd estimate comprises a numerical point esti-
mate along with potential supplementary information, such as pre-mortems or forecaster rationales. This
aggregation process happens continuously, given that forecasts, including their associated probabilistic
estimates and corresponding rationales, can be updated as long as the question remains open.*°

There are multiple ways to aggregate individual probabilities. Beyond just averaging, some platforms
might use the weighing of certain elements, such as the purpose of the questions, and the types of forecast-
ers (the most-accurate forecasters, forecasters who have received specific training, and more). Differences
in information (for example, how close to the forecasted timeline a question response is) also shape how
responses are aggregated. A more detailed overview of all aggregation methods and potential informa-
tion elements shaping them is provided in Appendix C. The value of aggregation methods is that they
turn these diverse judgments into a single probability that typically outperforms most, perhaps even all,
single contributors.*!

Result Evaluation and Integration

The final step in the crowdsourced forecasting process is evaluating the performance of forecasts. Aggregated
probabilities—and the individual forecasts that compose them—are compared with actual outcomes using
various scoring rules.*?

Once the forecasts are evaluated, they are usually synthesized with other relevant data and insights (such
as the number of forecasts or qualitative items that informed the decisions) and presented to decisionmak-
ers to inform strategic decisions.** The core outputs are the crowd estimates for each specific question; thus,
these outputs are quantitative in nature and supplemented with qualitative rationales. These insights are pre-
sented to decisionmakers as a form of early-warning mechanism before the event associated with the ques-
tion takes place and the question is closed.

These results can be presented in various formats. For instance, snapshot reports provide a static view of
the crowd forecast at a particular point in time (e.g., “On X day, the crowd forecast estimated an 80 percent
likelihood of a specific event”). Alternatively, results can be tracked and presented over time to observe trends
and changes in the crowd’s predictions, as captured in Figure 2.5. The qualitative rationales accompanying
these estimates offer valuable context and justification, enhancing the credibility and depth of the forecasts.

39 Aidan Lyon and Eric Pacuit, “The Wisdom of Crowds: Methods of Human Judgement Aggregation,” in Pietro Michelucci
and Mary Anne Dickinson, eds., Handbook of Human Computation, Springer, 2013; Surowiecki, 2004.

40 Forecasting questions close either because the event in question has occurred or because of a set closing date.
41 Surowiecki, 2004.

42 The most commonly used are the Brier score and the log score. These measures allow the tracking of accuracy over time for
both individual forecasters and the crowd as a whole. There are other diagnostic tools that are valuable—for example, calibra-
tion and discrimination, which reveal recurring mistakes and blind spots and point toward improvements in various aspects.
These elements are discussed further in Appendix C.

43 These approaches are developed empirically by forecasting platforms. This paper reflects knowledge acquired managing
live forecasting questions.
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FIGURE 2.5
Evolution of Crowdsourced Forecasts
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SOURCES: Adapted from Benjamin Todd, “Shrinking AGI Timelines: A Review of Expert Forecasts,” 80,000 Hours, March 21, 2025, using
data from Metaculus, “When Will the First General Al System Be Devised, Tested, and Publicly Announced?” webpage, August 23, 2020.

Comparative Assessment

Table 2.3 offers key points of comparison based on the most-common approaches to scenario planning and
crowdsourced forecasting described.** We delve further into these aspects in the rest of this section.

Objective—openness versus accuracy: Scenarios are alternative images of how the future might unfold,
and therefore best suit open-ended questions. Conversely, forecasting questions must describe specific, mea-
surable outcomes, soliciting specific quantitative estimates. This difference in the nature of the two meth-
odologies significantly affects their individual scope. Although a forecast or estimate could serve as part of
a scenario, scenarios often require additional information, such as the range of uncertainty in projections.*
Scenarios are open-ended, intended to broaden one’s imagination of future discontinuities, whereas forecasts
help to better understand specific projections and calculations toward that future.

Approach—qualitative and quantitative methods: Scenarios are primarily qualitative (even as they can
and do provide relevant quantitative measures), and are generally presented in a narrative, vignette form.
Conversely, forecasts are probabilistic estimates aggregated to a crowd estimate. These can be supported by
rationales (qualitative assessments are an integral element of the quality of the estimates themselves).

Time horizons—long(er) versus short(er): In the context of strategic foresight, scenario planning focuses
on longer-term horizons to guide planning for decisionmakers, ranging from around five to 20 years and
more into the future, with less uncertainty the closer to the present the scenarios are. Thinking the unthink-

44 Kerstin Cuhls, “From Forecasting to Foresight Processes—New Participative Foresight Activities in Germany,” Journal of
Forecasting, Vol. 22, 2023. See also Futuribles International, “Foresight Requires an Exercise in Forecasting: How Are We to
Conduct Such Thinking About the Future?” undated.

45 Martin Nowack, Jan Endrikat, and Edeltraud Guenther, “Review of Delphi-Based Scenario Studies: Quality and Design
Considerations,” Technological Forecasting and Social Change, Vol. 78, No. 9, November 2011.
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TABLE 2.3
Methodological Comparison of Scenario Planning and Crowdsourced Forecasting

Aspect Scenario Planning (Strategic Foresight) Crowdsourced Forecasting

Objective Multiple plausible futures; imagination Specific outcomes and measurable risks;
estimation

Approach Qualitative and narrative Quantitative estimates based on aggregated inputs

Time horizon ~ Commonly medium to long term (five to 20 years into  Commonly short term (two years into the future) but

the future) also longer term?@
Impact Decisionmaking, planning, management Specific inputs into decisionmaking models
Scope Wide-ranging exploration of possibilities Focused on measurable components
Participants Generalists, SMEs, foresight experts Generalists, subject-matter forecasters
Uncertainty Uncertainty minimized by identifying unknowns Risk specified
Value In final output and the process of scenario planning In final output and the process of forecasting

aFor example, see Metaculus, “Will There Be a Heat Wave That Kills at Least One Million People in a Single Month Before 2050?7” webpage,
December 10, 2024.

able is a part of this methodology, which allows those using it to focus on discontinuities and previously
unimagined worlds. Crowdsourced forecasting as a method works best in the shorter term, typically one to
two years, as forecasters’ performance decreases substantially when they are asked to predict events further
out in the future.*® However, forecasting questions can be clustered together to target longer-term questions.

Impact—decisionmaking tool versus collection method: Scenario planning functions as a tool in which
decisionmakers themselves participate to structure and explore strategic uncertainty. Crowdsourced fore-
casting, by contrast, operates as a method in which forecasters (often a mix of trained generalists and SMEs)
generate probabilistic estimates and rationales. Although scenario planning helps practitioners conceptual-
ize and navigate possible futures, raising what could be referred to as their foresight IQ in the process, crowd-
sourced forecasting quantifies those futures through calibrated probabilities and clusters of questions. The
resulting forecasts serve as inputs that complement structured decision processes in policy planning and
analysis, and can be part of broader collection methods for intelligence professionals.

Scope: Although scenario planning is concerned with a wide-ranging exploration of possibilities, especially
those that are not linear developments from the current context, crowdsourced forecasting is focused on mea-
surable, specific output. This is critical in ensuring that crowdsourced forecasting questions are answerable.

Participants—use of generalists, SMEs, and other participants: Crowdsourced forecasting emphasizes
the wisdom of the crowd, often composed of generalists, subject-matter forecasters, and non-experts. Sce-
nario planning often relies on generalists, SMEs across multiple domains, and foresight experts, whether
decisionmakers, analysts, or warfighters. However, the accuracy of crowds is frequently benchmarked against
groups of experts in crowdsourced forecasting.” Both approaches thrive in the diversity of perspectives and
expertise of the communities involved, which elevates the quality of the output.

Uncertainty: Scenario planning thrives on uncertainty and uses imagination to deal with discontinuities
and nonlinear developments in global events. Therefore, uncertainty is ultimately an asset that decision-
makers can work through via scenarios. Crowdsourced forecasting seeks to make uncertainty nuanced and

46 Scoblic and Tetlock, 2020.

47 For example, see Bridget Williams, Ezra Karger, Andreas Persbo, Kseniia Pirnavskaia, Karim Kamel, Victoria Schmidt,
Otto Kuusela, Zach Jacobs, and Philip E. Tetlock, Can Humanity Achieve a Century of Nuclear Peace? Forecasting Research
Institute, Working Paper #4, October 29, 2024.
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explicit by expressing it as probabilities. Recent research suggests that even highly uncertain developments
that lack past reference classes and are ultimately blurry can still be helpfully clarified as probabilities—for
example, in highly uncertain developments, such as the rise of A48

Value—of output and process: Both methodologies are enabled by—and, in turn, create—communities;
in strategic foresight, this community consists of practitioners, and in crowdsourced forecasting, this com-
munity is largely based on forecasters. In strategic foresight, the value of the scenario planning exercise is
complemented by the networks and relationships created in their development, which themselves have sens-
ing and analytical value. Similarly, in crowdsourced forecasting, the support for the forecasting community
can lead to better outcomes in results, and the iterative reaction and socialization of results is important for
the final aggregate answers.

A comparative assessment suggests that there are clear strengths to each method, particularly when inte-
grating the exploratory nature of the scenario planning aspects with the probability generation capabili-
ties that crowdsourced forecasting provides. On the one hand, scenario planning provides a scalable, struc-
tured method for exploring uncertainty—and, specifically, discontinuities—in global events; on the other
hand, crowdsourced forecasting provides a replicable approach for precise estimations of event probabilities,
accompanied with response rationales.

There are also areas of compatibility, primarily in how the two approaches engage and benefit from the
collective wisdom of participants. In both cases, the process of engagement is as analytically valuable as the
outcome of requesting input from generalists and SMEs. Furthermore, both methodologies leverage qualita-
tive and quantitative analysis.

The two methods also have limitations. By design, scenario planning does not offer specific probabilities,
thus limiting the ability of policymakers to prioritize among these alternatives. The aggregated probabilities
offered by crowdsourced forecasting can serve as an intelligence collection and risk assessment tool, but their
informational value is limited without a broader contextual and analytical foundation. Appendix D contains
additional discussions about these shortcomings.

Finding an approach that complements the strengths of scenario planning and crowdsourced forecasting
and limits their shortcomings could offer substantive benefits. In particular, such an approach could help
policymakers associate probabilities with different scenarios and, as a result, assess their relative evolution
over time. That, in turn, allows policymakers to prioritize across multiple alternative futures. Ultimately, this
could translate into a decision advantage for the policymakers.

In the next chapter, we outline how scenario planning and crowdsourced forecasting could complement
each other in a joint framework. The purpose of this exercise is to leverage the strengths of both approaches—
and mitigate their drawbacks—and develop ISF to enhance decisionmaking quality and responsiveness.

48 There is significant debate about the ability to estimate the future pathways of AL Some experts say that Al is characterized
by radical uncertainty, which makes traditional probabilistic thinking difficult to apply. See Arvind Narayanan and Sayash
Kapoor, “Al Existential Risk Probabilities Are Too Unreliable to Inform Policy,” AI as Normal Technology, blog post, July 26,
2024. For a response that suggests probabilities can still be assigned to highly uncertain events, see Molly Hickman, “A Case
for Nuanced Risk Assessment,” Metaculus, blog post, August 21, 2024. For a general overview of the myriad pathways toward
AT, see William Marcellino, Lav Varshney, Anton Shenk, Nicolas M. Robles, and Benjamin Boudreaux, Charting Multiple
Courses to Artificial General Intelligence, RAND Corporation, PE-A3691-1, April 2025.
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CHAPTER 3

Integrated Strategic Forecasting

In Chapter 2, we provided an overview of scenario planning and crowdsourced forecasting and examined
how these methodologies can enhance and complement one another. In this chapter, we propose a joint, inte-
grated methodology called integrated strategic forecasting (ISF), which capitalizes on the strengths of both
scenario planning and crowdsourced forecasting to deliver a more dynamic approach that combines rigorous
scenario planning with probabilistic judgments about key drivers, signals, and policies.

We expect ISF to help policymakers weigh alternative strategies and policy actions—and, in turn, enhance
policymakers’ anticipatory decisionmaking. Further testing and validation will be required to determine the
application and use cases of ISF, but this methodology is expected to be particularly valuable for highly complex
issue sets that require tracking developments across time. ISF is not meant to replace either scenario planning
or crowdsourced forecasting, which have immense strategic and planning utility in their stand-alone forms.

Methodology

The following is a step-by-step description of the ISF methodology. By combining scenario planning with
crowdsourced forecasting, ISF enables real-time tracking of scenario evolution and integrates aggregated
insights into actionable foresight assessments. This results in a more agile and responsive analytical frame-
work, empowering policymakers to navigate uncertainty, anticipate emerging trends, and make informed
decisions in dynamic environments. In developing the method, we reviewed literature concerning the com-
plementarity and potential joint use of scenario planning and crowdsourced forecasting; the evidence is pro-
vided in Appendix D. This method will involve a variety of participants; the exact makeup of contributing
teams will likely be determined on a case-by-case basis.! Figure 3.1 captures the ISF process.

Step 1: Issue Identification and Scoping Discussion

The process begins with the identification of the issue ISF will explore. All participants should be involved
with this step, which ensures that the process will fit the sponsor’s needs, secure buy-in from policymak-
ers, and apply the methodology to an appropriate use case. Furthermore, this step ensures that the crowd-
sourced forecasting components of the methodology can provide tangible, early-warning indicators (i.e., sig-
nals) throughout the project timeline and that the forecasting outputs can be integrated into an end analytic

1 As is the case with any futures process, there are diverse groups participating in the effort. In this paper, we advance the
following suggested stakeholders involved in the process: (1) the sponsor, typically a policy planning unit or another office
with strategic planning responsibilities, which commissions and applies the analysis; (2) project managers, akin to principal
investigators, who are research leaders who oversee the analytical effort from beginning to end, in close collaboration with
the sponsor; (3) SMEs, who provide specialized insights as required (for example, in the case of technical issues); (4) crowd-
sourced forecasting managers, who could also be principal investigators or work closely with them, who oversee and manage
the crowdsourced forecasting platform’s effective integration into the project. The exact structure will differ by organization;
this list is offered for illustrative purposes.
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FIGURE 3.1
lllustration of Integrated Strategic Forecasting
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product. Scenario-planning and workshopping could inform a more general report at the end of the process
and might be influenced by results from the forecasting platform (and vice versa).

Similar to strategic planning cycles in the corporate world or strategic reviews in the policy world, the
process also might recur, and the strategic topic can thus be a long-term issue. The scoping discussion should
answer the following questions:

1. Key topic: What is the issue set that is being analyzed using this joint methodology?

2. Objectives: What is the joint methodological effort seeking to achieve analytically? Where does it
seek to provide clarity and to what end?

3. Timeline: What is the timeline for the analytical effort undertaken?

4. Scope: What are the limits of the effort? Is this an assessment for a specific sector or institution, or is
it more comprehensive?

5. Organizational equities: How is this effort relevant for the organization?

Examples of issues and challenges are as follows:

» How will U.S.-China geopolitical relations evolve into 2040, and what are the implications for country X’s
supply chain security?

o How will the U.S. posture in Europe evolve by 2035, and what are the implications for country Y’s
defense structure and planning?

o What are Russian reconstitution options by 2030, and what are the key factors shaping it?

Part of the scoping involves defining the goals, bounds, and characteristics of the effort.2 The responses to
these questions, essential in this first stage, will be shaped as much by analytical priorities as by bureaucratic
dynamics. For example, a process that has significant resources might be more detailed in the data it con-
siders and the research it develops than would a cash-strapped one. Therefore, different ranges of effort and
specificity will likely exist. Furthermore, the responses will need to strike a balance between rigor (the speci-

2 These could change over time as inputs into the analytic process develop. However, this is typically defined early for spon-
sors, clients, and other stakeholders.
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ficity of the questions posed) and relevance (their usefulness at the speed of decisionmaking). This trade-off
becomes even more difficult for topics that are complex or far into the future.?

Step 2: Scenario-Based Decomposition

Step 2.1: Scenario Development and Planning (Optional)

An institution can develop scenarios as part of implementing the ISF method. To do so, the institution would
simply follow a standard scenario planning process, which should involve all participants (notably the spon-
sor, project managers, and SMEs). This process could play out as described in steps 2-4 in Chapter 2 in the
subsection titled “Strategic Foresight and Scenario Planning.” If an institution already has a strategic plan-
ning process in place and has developed associated scenarios, it can simply use those as the basis of imple-
menting ISE. Therefore, step 2.1 is optional depending on context.

Step 2.2: Scenario-Based Decomposition

Scenario decomposition merges the two concepts of scenario planning and issue decomposition.* It is a sys-
tematic process that should involve all participants (notably the sponsor, project managers, and SMEs) and
starts with the identification of a broad strategic topic, generates a variety of scenarios associated with that
topic, and then breaks those scenarios down into drivers and signals (Figure 3.2). On the basis of those sce-

FIGURE 3.2
RAND Scenario-Based Decomposition Process

Scenario-based decomposition explained
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SOURCE: Features information from RAND Corporation, 2024.

3 The rigor-relevance trade-off refers to the challenge of meeting the need for actionable insights while providing rigorous
responses for decisionmakers—that is, balancing between responsiveness and accuracy. Shorter-term timelines can generally
be condensed into more-specific questions, whereas longer-term developments are harder to pin down. Often, however, it is the
latter that are most important for decisionmakers. Thus, the rigor-relevance trade-off (or gap) refers to the ability of the question
developers to balance the need for specificity in the question with how the output will be ultimately used. Julia Galef, “Transcript:
Julia Galef Interviews Philip Tetlock for “The Ezra Klein Show,” podcast transcript, New York Times, December 3, 2021.

4 Decomposition is a technique generally referred to as a structured analytic technique (see Richards J. Heuer, Jr., and Ran-
dolph H. Pherson, Structured Analytic Techniques for Intelligence Analysis, CQ Press, 1st ed., 2011). As we will describe in
Chapter 4, the central elements of the scenario and the key foundational elements to be used in the methodology feature
drivers, megatrends, uncertainties, and key assumptions. ISF is envisioned as a modular methodology—i.e., if the institu-
tion using ISF already holds previously developed scenarios, then those can simply be used for the next steps. The process
described here is most common for a 2x2 matrix-based scenario development. However, there are other options for devel-
oping scenarios, such as morphological scenarios (Lamblin, 2018; Ritchey, 2015). Archetypal scenarios that include four
generic alternative futures (continuation, collapse, discipline, transformation) are also used (Dator, 2009).
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narios, new key drivers are identified that consist of major forces or factors (such as economic growth, public
opinion, or technological change) that influence the strategic question. Each driver is narrowed down to spe-
cific subdrivers, which are more-granular factors operating within the context of the larger driver.

The central part of the scenario decomposition is that the workshop should result in concrete signals—
specific, observable, and measurable indicators that can be tracked over time to monitor the status and tra-
jectory of the drivers and subdrivers. Throughout this process, it is important to assess the feasibility of
tracking each signal—some might be impractical or impossible to monitor as a result of data limitations
or platform constraints. Notably, this step does not involve the creation of the actual forecasting questions;
rather, it provides a foundation of actionable signals from which forecasting questions can be developed.

Step 2.3: Formulating Forecasting Questions

Forecasting questions are formulated in association with the specific, observable, and measurable indicators
identified. Forecasting platforms can address a wide variety of questions and formulation should involve
project managers and crowdsourced forecasting managers. However, well-designed forecasting platforms
strike an optimal balance between analytical value and platform suitability (i.e., whether other similar ques-
tions are already on the platform and whether there are sufficient data to verify question resolution criteria),
ensuring that questions are tied to verifiable metrics and fall within a reasonable time frame so that forecast-
ers’ accuracy score will be influenced by the questions. The analytic value of forecasting questions is deter-
mined by how well the forecasting question addresses uncertainties that are both significant and actionable
and how well the questions relate to the strategic issues analyzed (their VOI measurement).

The rationales accompanying crowd estimates on live forecasting questions provide critical insights into
the analytic value of each question. Rationales offer real-time updates on the underlying reasoning that
informs crowd estimates, serving as dynamic indicators of the analytic foundation supporting the forecast.
These also might support the development of new questions, which is why they are mentioned here. See more
about rationales in the section titled “Step 4: Reintegration and Tracking.”

Step 3: Forecasting Map

Once the questions have been identified in step 2.3, each individual question should be connected to its cor-
responding signal, driver, and scenario as part of a what we will call a map that clearly identifies the logical
sequence between cause and effect. This step should involve project managers and crowdsourced forecasting
managers. Once structured, the questions should provide a balanced overview of the key drivers and ques-
tions that the scenarios seek to answer and monitor. The forecasting questions will need to be prioritized and
weighed based on the importance of the drivers considered and the overall set of questions asked.

An example of a map structure is available in Figure 3.3. Let us assume in this generic map that the sce-
nario planning process resulted in three different alternative scenarios; in turn, these scenarios and specific
signals form the basis for forecasting questions (FQs). Once they start resolving or reach a critical threshold
of probability (for example, more than 80 percent or less than 5 percent), the forecasting questions might start
informing the drivers and the scenarios, as indicated by the arrow on the left side of the figure. If needed,
they can also lead to follow-up questions that relate back to the strategic question or focal issue, thus identify-
ing additional important points of information.

Effective question development and mapping require a degree of what we call pre-estimation of potential
responses. ISF users should consider how questions might resolve—whether the questions are simple binary
queries or conditional ones. This involves focusing not only on the probabilities generated by forecasters but
also on the qualitative insights provided. For example, the answer to a question might provide insight to a
critical element of the scenario. Additionally, the importance of each question’s resolution should be assessed
in advance to anticipate how feedback will inform and refine scenarios.
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FIGURE 3.3
Forecasting Mapping Example
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Step 4: Reintegration and Tracking

As answers to forecasting questions begin to be collected, analytical inputs will start to flow in. Both proba-
bilistic data and qualitative rationales will be relevant in the aggregation and use of these questions, and all
participants should be involved in this step. The critical element of this step will be how question responses
and the analytical input they provide are re-aggregated back into the scenarios and their components once
questions are closed. Likely, some will respond just to identified drivers and support the preexisting mapping
effort based on the causal forecasting map identified in Step 3. In that case, the question responses will do one
of three things: provide a degree of likelihood for one scenario over another, refine the likelihood or impact
of a certain driver, or provide information for (or, at best, resolve) key uncertainties and decision points in
the scenario.

It is plausible that some of the question responses will generate inconsistent feedback with initial mental
maps and assumptions. Although all questions are important, particular attention should be directed toward
responses to questions that are unusual or contradictory to previous information and toward questions that
tackle critical elements for the scenarios developed. In those cases, the managers should go back to the sce-
nario decomposition process to identify alternative questions to be asked or re-assess initial framing.

For scenarios with longer timelines (five to ten years), forecasting questions will also have longer timelines
of collection and resolution. In that case, it is essential to implement tracking and monitoring systems that
regularly check in on questions (i.e., assess the progress of outcomes), collect the valuable information they
provide, and maintain awareness before they are resolved. These systems will help integrate ongoing findings
to assess whether they might alter the scenario inputs or even the foundational assumptions. This process can
operate concurrently with other scenario reassessment and monitoring initiatives.

21



Integrated Strategic Forecasting: A New Methodology to Enhance Decision Advantage

Step 5: Resolution and Repetition

As long as the forecasting questions are open, process managers (as the participants in this step) should
regularly check in on them for changes in crowd forecast trends, relevant pieces of insight in the rationales
provided, or significant fluctuations in probability. Analytical outputs resulting from the questions should
have been integrated into the scenarios, and the process managers should evaluate any impact these outputs
have on the scenarios in terms of probability or content. Policymakers should receive briefings on both the
content of the updated scenarios and the specific questions considered relevant.

The ISF process is formally concluded once the forecasting questions have been resolved and their input
has been reintegrated into the scenarios developed. The outputs then provide a structured foundation for
organizational strategic planning, comparable with other foresight methodologies.> Process managers can
subsequently develop new forecasting questions to track scenario evolution or reinitiate the process on a
schedule aligned with policy or strategy cycles—for example, every two years in accordance with corporate
planning reviews. Future iterations should build directly on prior analytical results to ensure continuity and
cumulative learning. Some forecasting questions from the ISF process might have remained open, in which
case process managers should systematically monitor them for changes in crowd forecast, relevant pieces of
insight in the rationales provided, or significant fluctuations in probability.

Example

In this section, we illustrate the ISF methodology using a notional example. We use information and results
from an RFI decomposition workshop organized in March 2025 to illustrate how a strategic topic can be
decomposed into drivers and signals. The workshop, however, focused on decomposing a strategic question—
not scenarios, which is the ISF approach. We bring in scenarios developed in a separate publication to illus-
trate how ISF would work and complement those with the results of the RFI workshop.®

RFI organized this workshop to develop forecasting questions exploring the future of the AI landscape
after the emergence of the Chinese open-source model DeepSeek, which turned in a marginally poorer per-
formance than the most-advanced Western AI models at a fraction of the costs necessary to run them. The
workshop asked the following strategic question: How will the geopolitical landscape around artificial intel-
ligence change after DeepSeek? This is the same question we will index on to illustrate ISF.

Workshop participants—RAND researchers, U.S. government representatives, forecasting companies,
and other SMEs—discussed the scope of the strategic question; identified the scalable factors affecting behav-
ior, performance, and strategy (drivers); outlined specific concrete metrics that can be tracked over time (sig-
nals); and described possible future outcomes (scenarios). The workshop ended by comparing its results with
a large language model-enabled AT tool that can develop scenarios, identify drivers, and suggest forecasting
questions speedily and can be used as an auxiliary tool by forecasting managers. The key outcomes of the
workshop are captured in Figure 3.4.

> Strategic planning is “the ongoing organizational process of using available knowledge to document a business’s intended
direction” (Catherine Cote, “Why Is Strategic Planning Important?” Harvard Business School Online, blog post, Octo-
ber 6, 2020).

6 Bengiisu Ozcan, Daan Juijn, Jakob Graabak, and Sam Bogerd, “Advanced AI: Possible Futures—Five Scenarios for How
the AI-Transition Could Unfold,” Centre for Future Generations, July 10, 2025. The scenarios are “Plateau,” “Big AI,” “Diplo-
macy,” “Arms Race,” and “Take-Off.”
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FIGURE 3.4
RAND Forecasting Initiative, Al Decomposition Workshop Outcome

How will the global Al landscape change after Deepseek"

@ Null reflects that not all signals need to have an attached question. This can be for many reasons; e.g., they are not as relevant as other
signals, there is not enough bandwidth to track that many total questions.

The decomposition workshop resulted in the following FQs, which were later posted on the RFI platform:

o FQI: “Will the U.S. federal government enact legislation that substantively regulates or authorizes regu-
lation of artificial intelligence systems or their development before 1 January 202627

o FQ2: “Will the United States implement new or expanded export controls on advanced Al chips, cloud
access to AI computing, and/or AI model weights in 2025?78

o FQ3: “What will the Artificial Analysis Intelligence Index score for OpenAT’s highest scoring model be
on 31 December 20252

o FQ4: “What will the Artificial Analysis Intelligence Index score for DeepSeek’s highest scoring model
be on 31 December 20252710

7 RAND Corporation, “Will the U.S. Federal Government Enact Legislation That Substantively Regulates or Authorizes
Regulation of Artificial Intelligence Systems or Their Development Before 1 January 20262” RAND Forecasting Initiative,
webpage, May 1, 2025e.

8 RAND Corporation, “Will the United States Implement New or Expanded Export Controls on Advanced AI Chips, Cloud
Access to AI Computing, and/or AI Model Weights in 2025?” RAND Forecasting Initiative, webpage, May 1, 2025d.

® RAND Corporation, “What Will the Artificial Analysis Intelligence Index Score for OpenATD’s Highest Scoring Model Be
on 31 December 2025?” RAND Forecasting Initiative, webpage, May 1, 2025b.

10 RAND Corporation, “What Will the Artificial Analysis Intelligence Index Score for DeepSeek’s Highest Scoring Model Be
on 31 December 2025?” RAND Forecasting Initiative, webpage, May 1, 2025a.
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« FQ5: “What will the average employment rate in OECD [Organisation for Economic Co-operation and
Development] countries be in 20252711

Consider a modified version of the workshop in which the drivers being identified do not belong to a
single strategic issue but rather to a set of three or four scenarios exploring variants of the Al landscape devel-
oping after the emergence of DeepSeek. We use a foresight analysis mapping possible futures for advanced
AT to illustrate this notional example.!? In this case, the drivers, signals, and ultimately, forecasting questions
developed would be mapped onto and be informed by the scenarios themselves (Figure 3.5).

In this version of the process, the approach is similar, in that an issue would be decomposed into driv-
ers, signals, and eventually forecasting questions. However, instead of doing so for a strategic issue, this
process is attached to a fully fleshed set of scenarios. It is likely that some drivers will be consistent across
scenarios—for example, when looking at AI scenarios, increasing energy needs to run Al systems will come
up repeatedly. Therefore, asking forecasting questions about them will allow continuity in tracking. How-
ever, each scenario might have different signals and indicators of relevance, allowing an understanding of
the branching-out points leading to one future or another. For the strategic issue described in our example,
forecasting questions could be asked about any of the following elements:

o Scenarios themselves: For example, we might ask, “By 2032, what is the probability that the United
States and China will reach an Al capability plateau?” The response to this question would provide

FIGURE 3.5
Example of an ISF Forecasting Map for an Al Landscape Exercise
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! | | | |

FQs

FQ
follow-up &

11 RAND Corporation, “What Will the Average Employment Rate in OECD Countries Be in 2025?” RAND Forecasting Ini-
tiative, webpage, May 1, 2025c.

12 Ozcan et al., 2025. The scenarios are “Plateau,” “Big AL,” “Diplomacy,” “Arms Race,” and “Take-Off.”
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a likelihood assessment of the “Plateau” scenario taking place compared with the other four. This is
the approach that has been used in past efforts considering the combination of scenario planning and
crowdsourced forecasting.!?

o Key drivers: The level of investment (whether public or private) in Al enables greater capabilities and
therefore has significant implications across all scenarios considered. A question on this topic could be
posed as follows: “By 2026, will the level of total investment in Al in China surpass the United States?”
The answer to this question will be relevant in itself but will also influence the foundational elements
of the scenarios—at a minimum, helping refine them and, at most, providing clarity toward which sce-
nario is being advanced.

» Game changers and weak signals: Certain elements of the scenarios (for example, a significant Al capa-
bility breakthrough) will reshuffle the scenario board. A question could be tracking this development
and monitor whether the probability becomes particularly extreme (in this case, high).

Valuable rationales might require the integration of new forecasting questions. For example, in explor-
ing the potential for a breakthrough Al scenario as mentioned earlier, individual forecasting questions about
the capability of a model or the performance of a specific chip could yield highly valuable information. If
forecasters insert information about specific signals in their rationale (such as details about a particularly
high-capability model performing above expected benchmarks), this could significantly change the overall
assessment. Thus, it might be valuable to add that specific signal as a new forecasting question, so that the
information concerning that particular element is refined. However, when combined, the cluster of forecast-
ing questions can provide an aggregated assessment of the trajectory of AI development.

ISF can be scaled up or down depending on the level of complexity of the topic analyzed and the resources
available. For example, only a few targeted questions can be sufficient to acquire information on critical
aspects of the scenarios developed; however, multiple sets of questions on a critical topic can be posted on
platforms, turning the framework into a responsive futures analytical system, which not only incorporates
signals of change more rapidly but also aggregates them into information that is valuable for policymakers.

Analytical Value of ISF

Using the comparative assessment of the two methodologies offered in Chapter 2, we can now provide an
updated methodological comparison that includes ISF (Table 3.1).

We posit that ISF would improve decisionmaking quality and responsiveness. Further research and rig-
orous testing are necessary to support this early hypothesis. The identification of probabilities (captured
through crowdsourced forecasting questions) and their use in scenarios as part of a cohesive analytical
framework, combined with the rapid adjustments of scenarios to changing circumstances elicited by those
shifting probabilities, suggests ISF could lead to a more responsive and adaptive analytical system. ISF would
assist policymakers with prioritizing among competing imperatives and anticipating emerging demands.
Thus, ISF would empower policymakers to navigate uncertainty and make informed decisions in dynamic
environments, with the ultimate goal of gaining decision advantage.

ISF could also assist with supporting broader institutional conversations around strategy and potentially
with elevating the futures IQ of policymakers, analysts, and warfighters. Research on foresight activities in
a corporate setting suggests that they can provide value in terms of organizational learning and innovation,

13 See Appendix D; also see Scoblic and Tetlock, 2020.
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TABLE 3.1

Methodological Comparison of Scenario Planning, Crowdsourced Forecasting, and
Integrated Strategic Forecasting

Scenario Planning

Aspect (Strategic Foresight) Crowdsourced Forecasting Integrated Strategic Forecasting
Objective Multiple plausible futures; Specific outcomes and Specific risks used to narrow down
imagination measurable risks; estimation plausible futures and understand how
uncertainties might evolve
Approach Qualitative and narrative Quantitative estimates based  Qualitative and quantitative

Time horizon

Impact

Scope

Participants

Commonly medium to long
term (five to 20 years into the
future)

Decisionmaking, planning,
management

Wide-ranging exploration of
possibilities

Generalists, SMEs, foresight
experts

on aggregated inputs

Commonly short term (two
years into the future) but also
longer term?

Specific inputs into
decisionmaking models

Focused on measurable
components

Generalists, subject-matter
forecasters

Flexible, particularly valuable likely in the
short to medium term (two to five years)
but trackable into the long term

Decisionmaking, anticipatory policy

Targeted exploration of possibilities

Generalists, SMEs, foresight experts,
subject-matter forecasters

Uncertainty Uncertainty minimized by

identifying unknowns

Risk specified Minimizes uncertainty by identifying
unknown possibilities and, in time, reduces
uncertainty and specifies it as risk

Value In final output and the
process of scenario

planning

In final output and the process
of forecasting

In final output and the process of
integrated strategic forecasting

@ For example, see Metaculus, 2024.

primarily by providing an “enhanced capacity to perceive, . . . interpret, . . . and respond to change”* along
with a “significant and positive effect on strategic conversations within a firm.”> As a method based in part
on foresight techniques, ISF could, in this context, enhance broader organizational adaptation abilities and
the expertise of staff serving in them.

From a research perspective, ISF can contribute in two ways. First, we suggest ISF would help with ques-
tion development, specifically providing a clear framework for contextualizing crowdsourced questions and
identifying them in relation to scenarios, thus allowing for selection of more-targeted and more-valuable
questions (Step 2—specifically, 2.3). We posit that developing these questions using the content of the scenar-
ios and their components (their drivers, uncertainties, etc.) can better anchor the questions to information
that is relevant to the policymaker and would ensure that the questions are valuable not only individually as
pieces of information but also in relation to each other and as they feed into a broader analytical system. This
approach would be reinforced by the forecasting map developed (Step 3), which ensures that the questions
(1) are clustered, weighted, and prioritized accordingly and (2) have a clear logical sequence they follow.

Second, ISF could assist with the reintegration of crowdsourced forecasting outputs into the scenario
analysis phase. Crowdsourced forecasting questions could be used as early warning indicators, providing

14 René Rohrbeck and Jan Oliver Schwarz, “The Value Contribution of Strategic Foresight: Insights from an Empirical Study of
Large European Companies,” Technological Forecasting and Social Change, Vol. 80, No. 8, October 2013; Alessandro Fergnani,
“Corporate Foresight: A New Frontier for Strategy and Management,” Academy of Management Perspectives, Vol. 36, No. 2,
June 2, 2022.

15 Jan Oliver Schwarz, Theresa Constanze Schropp, Bernhard Wach, and Fabian Buder, “Do Internal Foresight Activities Add
Value to Decision-Making? Insights from an Empirical Investigation,” Futures, Vol. 166, February 2025.
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overall probabilities or signposts that one scenario is more likely than another.!® We take a more expansive
approach in this paper, however, and suggest that there is a process for aggregating the information emerg-
ing from crowdsourced forecasting questions (other than the probabilities themselves) into a usable analytic
input for the scenarios. We posit that there is value in reintegrating both the crowdsourced forecasting ques-
tions” aggregated quantitative output (i.e., probability) and the qualitative output (reasoning) into the sce-
narios: Both outputs would help refine the scenarios and, in turn, give policymakers a better sense of which
path is preferable to follow.

We expect the method to have certain limitations. Several are unique to it, but others are intrinsic to sce-
nario planning and crowdsourced forecasting; these are detailed in Appendix D. First, at a time of shrink-
ing resources and increased pressures on policymaking, institutions might hesitate to dedicate resources,
staff, and time to complex futures and strategic planning efforts and instead focus on immediate operational
needs. Given its significant complexity, ISF might be demanding of resources and staff time and therefore
pose a high barrier to entry institutionally. However, we expect that issue to be addressed by the fact that ISF
can be particularly valuable for high-value, high impact analytical efforts—priority areas that are rife with
complexity and have significant downstream impacts, such as regular scenario planning for defense pur-
poses or strategic planning efforts.

Second, the start-up costs of using ISF might be high for institutions that do not have established foresight
or forecasting processes. ISF will require staff familiarity with scenario planning and crowdsourced forecast-
ing, time to develop scenarios and questions, and a network of expertise from which to draw for input. We
expect that the easiest manner to deploy ISF would be via institutions and offices that already use or have
awareness of scenario planning and crowdsourced forecasting and where ISF can be one additional method
in the toolkit. Following further validation and streamlining, we expect ISF to be easily deployable at scale.

ISF will require thorough validation before full-scale implementation to ensure rigor and transpar-
ency. Although we are confident that the scenario planning and crowdsourced forecasting have compatible
strengths, differences do remain—for example, the time horizons at which the two processes traditionally
operate (more or less than five years, respectively). We assume that, with proper scenario planning and ques-
tion set-up, the methods will operate on a continuous timeline that covers the window from short term to
long term; however, it will be important to test this particular aspect given historically different operational
approaches.

Finally, the method might require a rigorous quality assurance process to ensure that its analytical out-
puts are properly aggregated and further integrated into the relevant information points that can help deci-
sionmakers. In particular, due attention will need to be paid to developing appropriate review processes so
that the input received does not lead to overestimation and a false sense of confidence. As the method is fur-
ther tested and validated, these issues will be further explored and managed.

16 Scoblic and Tetlock, 2020.
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CHAPTER 4

Conclusion

In 2026’s geopolitical environment, in which disruptive change has become common, early warning of future
developments is a differentiator for policymakers. Governments, private sector companies, nonprofit orga-
nizations, and even individuals who anticipate possible future events can prepare better, react earlier, and
increase their resilience. In the spirit of earlier RAND efforts to innovate in futures methodologies, we hope
and expect ISF to help with gaining decision advantage.

We address a key question in this paper: How can the integration of strategic foresight and crowdsourced
forecasting enhance decision advantage? In answering this question, we considered the standard approaches
to scenario planning and crowdsourced forecasting and propose ISF as a road map for their complementary
use. After describing ISF, we provided an example for its use and expected benefits for policymakers.

Although we view ISF as holding significant potential, the method remains exploratory until tested
against methodologies on use cases that are relevant for policymakers. Therefore, a natural next step for
future research would be the development of a framework for validating the methodology and its applica-
tion. A modular test of ISF, in which initially specific steps are tested and a full methodological comparison
follows, might be most appropriate. We do not expect that ISF will replace classic foresight methods or fore-
casting, rather, we hope that ISF becomes another item in the policymaking toolkit that helps unpack highly
complex strategic questions.

An additional area of research is the role played by technology, and especially Al in ISF. AI tools aided
by large language models can play a critical role throughout the ISF methodology—aiding scenario plan-
ning, assisting with forecasting question identification, forecasting, or automating the overall tracking of the
system itself. The use of Al for crowdsourced forecasting can open new horizons for ISF and even move it
toward a vision of anticipative, collective, technologically enabled intelligence.! Already, forecasting compa-
nies are experimenting with Al-based forecasting, and RAND is developing and deploying similar tools for
its research efforts. Future developments and tests of ISF should contemplate the potentially transformative
role that AT can play.

1 Nikolos Gurney, Fred Morstatter, David V. Pynadath, Adam Russell, and Gleb Satyukov, “Operational Collective Intelli-
gence of Humans and Machines,” arXiv, arXiv:2402.13273, February 16, 2024.
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APPENDIX A

A Brief History of Strategic Foresight and Scenario
Planning

The field of strategic foresight developed in the United States and in Europe in the 1940s, led by U.S. physicist
Herman Kahn at Project RAND in Santa Monica and the philosopher Gaston Berger in France.! Strategic
foresight entailed envisioning alternative possible futures, with Kahn emphasizing assigning probabilities
to potential future outcomes and Berger emphasizing the attitude of foresight; creating a dialogue between
the present and future rather than forecasting or predicting the future.? Both schools emphasized the need
for expert opinion in foresight. At RAND, this was articulated and developed in what became the Delphi
Method, the technique of systematically soliciting and collating expert opinions. The method was designed to
establish consensus on complex issues, originally arising from the need to determine aerial bombing targets
during the Cold War.? Similarly, Berger emphasized the need to involve decisionmakers as part of the plan-
ning and management process.*

As futures studies developed, Pierre Wack adapted Herman Kahn’s ideas, with the method of scenario
planning emerging as a distinct methodology as part of strategic foresight.> The Dutch Shell experiment,
led and developed by Wack, stands as the first corporate case that successfully integrated scenario planning
into its strategic decisionmaking process in management.® According to Thomas J. Chermack and Laura M.
Coons, Wack believed that a scenario is a complex framework that integrates multiple dimensions and varied
assumptions to depict different possible futures, challenging decisionmakers’ mental models by showing
how and why each scenario could plausibly evolve.” The case became renowned for scenario-planning as
a methodology, particularly as a management and planning tool. In 2013, reflecting on the seminal case, a
Harvard Business Review article explained that “Shell-style scenario planning has never really been about
predicting the future. Its value lies in how scenarios are embedded in—and provide vital links between—
organizational processes such as strategy making, innovation, risk management, public affairs, and leader-

1 Project RAND later became the RAND Corporation. For more on Berger, see Rohrbeck, Battistella, and Huizingh, 2015.

2 Berger (1957) first wrote about foresight (the French idea of projectif) in Revue des Deux Mondes; also see Benjamin
Cabanes, Orso Roger, and Liliana Doganova, “How Can Foresight Help Us Imagine the Future?” Polytechnique Insights, Sep-
tember 26, 2023.

3 Norman Dalkey and Olaf Helmer, “An Experimental Application of the Delphi Method to the Use of Experts,” Manage-
ment Science, Vol. 9, No. 3, April 1963.

4 Berger, 1957; Cabanes, Roger, and Doganova, 2023.

5 For example, see Wack, 1985; and Cabanes, Roger, and Doganova, 2023.
¢ Thomas J. Chermack, Foundations of Scenario Planning: The Story of Pierre Wack, 1st ed., Routledge, 2017.

7 Chermack and Coons, 2015.
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ship development,™ echoing the idea of strategic foresight guiding and informing long-term planning by
envisioning alternative futures.

As the literature and practical experience of scenario planning expanded, it became evident that different
types of scenarios exist, each suited to specific analytic processes based on the user’s goals. Lena Borjeson and
her colleagues categorize scenarios into three types: predictive, explorative, and normative.’ Predictive sce-
narios address the question of what will happen by clarifying how specific drivers will develop. Explorative
scenarios ask what can happen and focus on identifying drivers using qualitative information. Normative
scenarios explore how a specific target can be achieved. This paper focuses on predictive scenarios, aligning
with Kahn’s and Wack’s research and our practical application of scenarios.

More broadly, there are three different scenario planning schools: intuitive logics, which follows a qualita-
tive approach; La Prospective, which combines qualitative and quantitative elements, and Probabilistic Modi-
fied Trends, which “takes a quantitative approach and builds on traditional forecasting methods.”'? Today,
scenarios are used widely across government, academia, and the private sector, to serve different functions:
assist in horizon scanning; underpin strategic planning; and overall raise the foresight IQ of participants
and their institutions. Newer methodologies, such as causal layered analysis,!! continue to enter the foresight
universe and provide valuable input for those applying the method. Then as now, the value of foresight is as
much in the process as in the output.!?

8 Angela Wilkinson and Roland Kupers, “Living in the Futures: How Scenario Planning Changed Corporate Strategy,” Har-
vard Business Review, May 2013.

9 Lena Borjeson, Mattias Hojer, Karl-Henrik Dreborg, Tomas Ekvall, and Goran Finnveden, “Scenario Types and Tech-
niques: Towards a User’s Guide,” Futures, Vol. 38, No. 7, September 2006.

10 Kathya Cordova Pozo and Etienne A. J. A. Rouwette, “Types of Scenario Planning and Their Effectiveness: A Review of
Reviews,” Futures, Vol. 149, 2023.

11 Sohail Inayatullah, “Causal Layered Analysis: Poststructuralism as Method,” Futures, Vol. 30, No. 8, October 1998.

12 For more, see Joseph M. Greenblott, Thomas O’Farrell, Robert Olson, and Beth Burchard, “Strategic Foresight in the Fed-
eral Government: A Survey of Methods, Resources and Institutional Arrangements,” World Futures Review, Vol. 25, 2018.
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APPENDIX B

A Brief History of Crowdsourced Forecasting

Crowdsourced forecasting emerged in the early 2000s through the work of psychologist Philip Tetlock
on expert political judgment.! With roots in human judgment and the behavioral economic theory of the
wisdom of crowds, the method builds on two foundational principles: Human judgment and estimation can
be optimized through psychological findings, and the collective intelligence and diverse perspectives of a
large group of individuals yields more accurate outcomes than individual estimates (i.e., the economic theory
of crowd wisdom).2

In the 2010s, IARPA launched forecasting competitions through the Aggregative Contingent Estimation
(ACE) program; these competitions were designed to introduce crowdsourced forecasting methodology as a
way to support the Intelligence Community.? Philip Tetlock, a political scientist specializing in judgment and
decisionmaking, led the group that won the competition by proving that amateurs can be trained to forecast,
that the wisdom of the crowd can yield benefits, that certain individuals possess extraordinary abilities to pre-
dict the future, and that training and practice affect judgmental accuracy. The Tetlock group’s method is based
on developments in the field of psychology—particularly the work of Amos Tversky and Daniel Kahneman
through their work on human heuristics, judgment, and decisionmaking*—and on advancements in quantita-
tive forecasting methods, including the use of statistical models in forecasting tournaments.

Following the IARPA programs, a new generation of forecasting platforms emerged to extend the meth-
odology beyond government and academic contexts. In 2015, Tetlock’s Good Judgment Inc. launched the
Good Judgment Open platform, which allowed broad participation in structured forecasting tournaments.”
In the same year, physicists Anthony Aguirre and Greg Laughlin founded Metaculus with data scientist Max
Wainwright. Initially conceived not as a forecasting platform but as an epistemic tool, Metaculus is a plat-
form for structuring and improving collective reasoning, especially on questions related to scientific innova-
tion and society.® In 2017, Metaculus launched its prediction platform, continuing the broader effort to refine
and apply crowd forecasting methods in new domains, followed by RFI in 2023.

There are two primary approaches to combining many people’s beliefs into one probability. The first
approach involves prediction markets: There are real-money markets (the largest of which is Polymarket) and
fake-money markets (such as Manifold) in which the probability of an event taking place is reflected by its

1 Tetlock, 2017.
2 Surowiecki, 2004.
3 ODNI, IARPA, undated.

4 Amos Tversky and Daniel Kahneman, “Judgment Under Uncertainty: Heuristics and Biases,” Science, Vol. 185, No. 4157,

1974.

5 Good Judgment Open, homepage, undated. GJ Open is owned and operated by Good Judgment, a forecasting service firm
(Good Judgment, homepage, undated).

6 Effective Altruism Forum, “Metaculus,” webpage, undated.
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market value.” The second approach involves prediction aggregators, such as RFI, Metaculus, and the Good
Judgment Project, which use different methods to aggregate individual insights into a single probability.?

The quality of individual forecasting fundamentally shapes collective judgment. Expert forecasters follow
established best practices in forecasting, which begin with defining reference classes and base rates to iden-
tify likelihoods based on similar cases in the past. Tetlock and other researchers distinguish between this
outside view, which anchors predictions in statistical patterns of similar cases, and the complementary inside
view, which examines unique causal mechanisms at work in the specific situation.® The best forecasters navi-
gate between these perspectives, starting with outside-view base rates before adjusting for inside-view, case-
specific details. For example, when asked about the probability of a Russian air incursion into NATO terri-
tory escalating into conflict, a good forecaster might consider past similar cases of Russian air intrusion, the
decisions taken then by Russian and transatlantic leadership, and the consequences. They then might flip
their perspective to determine what is unique about the current intrusion and how specific leadership con-
siderations, military capabilities, institutional coordination aspects, and other factors might change the odds
of conflict.

Skilled forecasters also systematically challenge their judgments through pre-mortems, flipping conven-
tional thinking and asking themselves: “Assume the situation is a surprise and resolves counter to what
seems likely—what happened?” When forecasting Taiwan’s semiconductor manufacturing dominance, for
instance, a forecaster practicing active open-mindedness might ask themselves: “It’s 2027, and Taiwan’s share
of advanced chip production has fallen below 40 percent—what occurred to enable this?” After evaluating
base rates and exploring scenarios, expert forecasters integrate these inputs into a single judgment by weight-
ing each element based on relevance.

7 Prediction markets work in a manner similar to financial markets. Each market is associated with a specific question—
for example, whether a Joe Schmiden will be the winner of the next U.S. presidential election. The share price of represents
the probability of the event taking place—if a “Yes” share is priced at 70 cents, the “crowd” thinks that Joe Schmiden has a
70-percent chance of winning. If the crowd believes that Joe Schmiden’s chances are better than 70 percent (or 70 cents), they
will buy “Yes” shares, which will drive the price up. If a forecaster considers the market to be overpriced, they will buy “No”
shares, or short the “Yes” market. Good forecasters will make money in expectation, which in turn will increase their funds
and therefore their influence on markets.

8 Prediction aggregators (sometimes called opinion pools in older literature) work differently. Here, forecasters directly
submit probabilities rather than trading. Such platforms as RFI, Metaculus, Cultivate, and Good Judgment collect these indi-
vidual forecasts and combine them using algorithms described in Appendix C. The probability is determined individually by
a participant’s best assessment, and accuracy is measured by scores across questions, calibration (matching predicted prob-
abilities to observed outcomes; i.e., a forecast with 70-percent probability happens 70 percent of the time), and discrimination
(the ability to distinguish between events that will happen and those that will not, measured by whether a forecaster’s forecast
on questions that resolved Yes is higher than on questions that resolved No). Prediction aggregators do not factor in buying or
selling and are different from prediction markets in that they aggregate individual estimates into a collective judgment.

9 Gardner and Tetlock, 2016.
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Overview of Aggregation Methods

There are multiple ways to combine individual forecasts into a single crowd estimate, each designed to cap-
ture how judgments add up and to improve on naive averaging. Simple methods (such as the arithmetic
mean or median) provide baselines, but more-sophisticated techniques often yield better results. For exam-
ple, trimming outlier forecasts can reduce noise, weighting by forecaster track record or recency can give
more influence to reliable contributors, and extremizing (pushing aggregated probabilities closer to 0 or 1)
can counteract the tendency of averages to be underconfident.! The proper aggregation method makes a huge
difference—Arb Research’s comprehensive meta-analysis highlights that forecasters’ edge over experts might
often reflect the quality of the aggregation methods employed rather than forecasting skill.2

The choice of method depends on the goals of the platform or decisionmaker. Some contexts priori-
tize robustness to outliers or noisy forecasts,® others prioritize responsiveness to new information,* and still
others emphasize calibration over sharpness.> Table C.1 summarizes several common approaches.®

When aggregating, forecasting platforms need to ensure that the aggregation process is as accurate as
possible given the informational dynamics at work—for example, the fact that some forecasters will respond
to a question as soon as it is posed while others might do so only after several days. Here, we describe a few
methods used to balance these considerations.

Weighting. Forecasts can be weighted by performance and by recency. Performance-based weighting
gives more influence to forecasters who have demonstrated superior accuracy across past questions. Tem-
poral discounting down-weights older forecasts that have not been revised as new information emerges,
often through exponential decay. Used together, these techniques balance persistent skill with up-to-date
information.

1" Nguyen Quoc Viet Hung, Nguyen Thanh Tam, Lam Ngoc Tran, and Karl Aberer, “An Evaluation of Aggregation Techniques
in Crowdsourcing,” in X. Lin, Y. Manolopoulos, D. Srivastava, and G. Huang, eds., Web Information Systems Engineering—
WISE 2013, Lecture Notes in Computer Science series, Vol. 8181, Springer, 2013.

2 Arb Research, Comparing Top Forecasters to Domain Experts, March 2022.

3 Aggregation methods, such as the median or trimmed mean, reduce the influence of extreme forecasts, which is valuable
when forecaster quality could vary widely. For example, the highest-density trimmed mean excludes the most extreme 10 per-
cent of forecasts before averaging.

4 1In rapidly evolving situations (e.g., geopolitical crises, disease outbreaks, breaking news), recent forecasts should carry
more weight than stale predictions, as we discuss later in a discussion on weighting.

> A forecast is calibrated if probabilities match reality over many predictions (when someone predicts “70 percent,” events
happen about 70 percent of the time). A forecast is sharp if it makes confident predictions near 0 percent or 100 percent rather
than hedging near 50 percent. A forecaster might be perfectly calibrated by always predicting 50 percent, but those forecasts
are not very helpful, or they can maximize sharpness by always predicting 0 percent or 100 percent, however, a large portion
of such predictions would likely be wrong. Such contexts as insurance pricing and medicine prioritize calibration—they need
“30-percent risk” to really mean three in ten—even if forecasts are not as sharp. See Gardner and Tetlock, 2016.

6 The methods listed in the table are based on the empirical knowledge developed in administering live forecasting platforms.
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TABLE C.1
Overview of Common Aggregation Methods

Method Description Citation
Arithmetic mean Simple average of all forecasts Standard statistical method
Median Middle value when forecasts are ordered Standard statistical method

Highest-density trimmed mean Takes the smallest interval containing 90 percent Powell et al., 2024
of forecasts and averages only those

Geometric mean of odds Multiplies the odds and takes the nth root (where Satopai et al., 2014
n is number of forecasts)

Extremized aggregate?® Mathematically adjusts the aggregate forecast Satopaé, Pemantle, and Ungar, 2016
away from 50 percent to account for shared
information among forecasters

@ See the “Information Diversity” paragraph of this appendix.

Information diversity. Different forecasters often have access to distinct subsets of relevant information,
emphasizing different features of the landscape based on expertise and attention. Aggregation must account
for this distribution: When forecasters hold diverse and nonoverlapping information, stronger extremization
of the aggregate is often appropriate.”

Adjusting for systematic biases. Calibration measures how well probabilities match actual outcomes. For
example, a forecaster who assigns 70-percent probability to many events should see those events occur about
70 percent of the time. Calibration curves (or reliability diagrams) make this visible by plotting predicted fre-
quencies against observed ones. Where the crowd aggregate shows consistent miscalibration, their estimates
can be adjusted upward or downward before delivery.

Teaming. Although there are few studies on the effects of teaming, there is some evidence that it can
improve performance over aggregates of the whole crowd under the right conditions. In the IARPA ACE
program, Goldstein and colleagues found that the best-performing forecasters, organized into collaborative
teams, significantly outperformed other aggregates.® This pattern has also emerged in more-recent forecast-
ing tournaments involving volunteer teams (i.e., groups of friends rather than groups based on individual
track record or other factors). In its original formation, Samotsvety (a voluntary team of top-ranked forecast-
ers) trounced the next-best team in the 2021 RFI tournament (then run by Georgetown’s Center for Security
and Emerging Technology).’

7 Eric Neyman and Tim Roughgarden, “Are You Smarter Than a Random Expert? The Robust Aggregation of Substitutable
Signals,” arXiv, arXiv:2111.03153, November 4, 2021.

8 Seth Goldstein, Rob Hartman, Ethan Comstock, and Thalia Shamash Baumgarten, Assessing the Accuracy of Geopolitical
Forecasts from the U.S. Intelligence Community’s Prediction Market, MITRE Corporation, 2015.

° Dylan Matthews, “How a Ragtag Band of Internet Friends Became the Best at Forecasting World Events: What the
Samotsvety Group Can Teach Us About Predicting the Future,” Vox, February 13, 2024.
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APPENDIX D

Evidence in Literature for Integrated Strategic
Forecasting

To determine whether there is any analytical foundation for combining scenario planning and crowdsourced
forecasting, we conducted a literature review.! We focused on one key question pinpointing the theoretical
underpinnings of a joint methodology: How can the integration of strategic foresight and crowdsourced fore-
casting enhance decision advantage?

The initial exploration revealed scarce literature concerning the direct overlap between foresight (sce-
nario planning specifically) and forecasting, especially explicit research seeking to link the two methodolo-
gies.2 Most of the literature we found is exploratory and not rigorously defined. There are some instances of
practical application of the two methodologies by such forecasting companies as Cultivate and Metaculus,
which we will describe later. Finally, the literature review revealed some content that is beyond our purview
but would be valuable for other assessments that are more in depth, such as the utility of providing prob-
abilities for scenarios.’

1" 'We consulted a variety of sources, focusing especially on academic journals, newspaper articles, and business case studies.
For our literature review, we focused on specific platforms (ProQuest, Google Scholar) and employed a mix of search terms,
such as “foresight and forecasting” and “Strategic Foresight and geopolitical forecasting.”

We focused our literature review in a first instance on what we call cross-over literature—i.e., material focused on potential
methodological overlaps between the two frameworks. This consists of three categories:

« general strategic foresight or crowdsourced forecasting literature (methodological literature) that referred to the other
methodology, either in a comparative fashion or as a specific example

o specific instances of explicit methodological application of a combination of crowdsourced forecasting and strategic
foresight, even if focused on a specific aspect of the two methodologies (e.g., scenarios and crowdsourced forecasting)

o case studies considering or applying both methodologies, whether explicitly stated as a methodologically innovative
effort or simply deemed relevant from the perspective of the study design.

We also examined literature in which the authors considered empirical evidence from private companies using versions
of these combined methodologies, whereby the use was focused on future-oriented scenario inputs into a series of forecasting
questions (although the nomenclature might have been different).

2 Further analytical work would be necessary to identify all instances of potential overlap across other strategic foresight
methodologies and forecasting. Furthermore, when considering case studies, a further scoping of the thematic focus would
likely be helpful.

3 The idea of associating probabilities with scenarios is not new, and futurists have long contemplated the value they could
provide and dangers they could pose. The work of those such as Millet suggests that probabilities might be valuably associated
with scenarios in specific contexts and circumstances. This is important if one is to understand that crowdsourced forecasting
is, ultimately, providing responses in the form of probabilities to a series of questions. See Stephen M. Millet, “Should Prob-
abilities Be Used with Scenarios?” Journal of Futures Studies, Vol. 13, No. 4, May 2009. Other authors, such as Rafael Ramirez
and Cynthia Selin, note the difference between conceptions of plausibility and probability, and their impact on the use of sce-
narios, noting that the temptation to assign a numerical probability to a scenario may take away from its sense-making value
(Rafael Ramirez and Cynthia Selin, “Plausibility and Probability in Scenario Planning,” Foresight: The International Journal
of Applied Forecasting, Vol. 16, No. 1, March 2014).
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The most-recent and most-specific work on this topic has been done by Scoblic and Tetlock, who explore
the nexus between strategic foresight (scenarios specifically) and probabilistic forecasting.* Scoblic and
Tetlock consider that each method has a different consideration for the future because foresight thrives
in plausibility; forecasters “believe it is possible to calculate the odds of possible outcomes, thereby trans-
forming amorphous uncertainty into quantifiable risk.” Their contention is that foresight and forecasting
can be combined to develop “clusters of questions that give early, forecastable indications of which envi-
sioned future is likely to emerge, thus allowing policymakers to place smarter bets sooner.™

These clusters would be signposts pointing in the direction of one alternative future or another as opposed
to estimating the likelihood of a single scenario. The questions will have information value individually and
as a group, and the resolution of specific questions provides early indications of both scenario plausibility and
potential specific developments of interest. For example, if analyzing scenarios for Sino-American relations, a
specific answer to a forecasting question concerning developments in China’s military modernization efforts
might hold intrinsic policy value as an individual data point and point toward a potential trajectory evolution
in Sino-American bilateral defense relations.®

However, the work of Scoblic and Tetlock does not provide (at least publicly) a replicable and scalable
step-by-step approach for using this combined method. Furthermore, the crowdsourced forecasting ques-
tions act, at most, as early-warning indicators providing probabilities for the scenarios, but there is no clear
process for how, if at all, these questions are analytically aggregated into the scenarios themselves to provide
informational value.

Additionally, in a series of research responses to Scoblic and Tetlock, other authors note various con-
cerns about combining scenarios and crowdsourced forecasting and whether the two methods might be
too different to be enmeshed.” First, the addition of probabilities could encourage deterministic plan-
ning toward a single data point rather than open-ended exploration that scenarios engender.® The specific
combination of clustered forecasting questions in support of scenario planning might not elicit some of
the same issues because the probabilities are not attached to the scenarios themselves but rather to ques-
tions within them. However, additional details concerning the methodology might be necessary to make
a full determination.” A second challenge concerns the relationship between uncertainty and risk. Such

4 Scoblic and Tetlock, 2020.
5 Scoblic and Tetlock, 2020.

6 Although not the object of this analysis, early warning is important and of great interest to decisionmakers. The literature
on early warning is vast and has traditionally straddled multiple domains, such as conflict analysis, public health, emergency
response, climate change, and finance. For example, in the area of political instability and related risks, many prior ventures
have sought to systematize early warning indicators. These include long-standing efforts, such as the Political Instability Task
Force (PITEF), the Integrated Crisis Early Warning System (ICEWS), and the Armed Conflict Location & Event Data Project
(ACLED) (Robert Muggah and Mark Whitlock, “Reflections on the Evolution of Conflict Early Warning,” Stability: Interna-
tional Journal of Security and Development, Vol. 10, No. 1, 2022). More-recent initiatives include Sentinel, which pairs expert
human forecasting with an operational response team to monitor and act on emerging global risks (Sentinel Team, homepage,
undated).

7" Philip E. Tetlock and J. Peter Scoblic, “Can We Reconcile Narrativist and Probabilistic Modes of Thinking?” Foresight: The
International Journal of Applied Forecasting, No. 63, fourth quarter, 2021.

8 Additional concerns involve reducing the value of interpretative narrative work that engenders creative thinking and learn-
ing and is intrinsic to scenarios and instead overfocusing the user on the quantitative probabilities attached; this ultimately
overindexes on predictive logic, which could be poorly suited for illuminating discontinuities in the fabric of the future
instead of alternative perspectives (Paul Goodwin, “Scenarios and Probabilities: Incompatible or Complementary?” Foresight:
The International Journal of Applied Forecasting, No. 62, third quarter, 2021).

9 Goodwin, 2021.
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authors as Morlidge argue that these concepts are fundamentally different:! Uncertainty involves limited
knowledge about specific events whereas risk assessments rely on aggregate patterns from past instances.
Morlidge contends that in some cases, it’s impossible to translate uncertainty into risk. Consequently, he
views strategic foresight (which embraces uncertainty) and crowdsourced forecasting (which quantifies
judgments as probabilities) as methodologically incompatible approaches.!!

Other authors have considered the challenges and possibilities of attaching probabilistic judgments to the
open-ended nature of scenarios. Paul Goodwin and George Wright suggest that narrative scenario planning
can enhance judgmental probabilistic forecasting by providing a rationale that is not always explicit;'?> how-
ever, they see challenges concerning the practicality of combining the two methods. Similarly, Juho Roponen
and Ahti Salo suggest that qualitative and quantitative scenario methods can enhance each other,'* with
numerical data enhancing narratives and storylines that communicate the implications behind the numbers.
However, other authors raise important methodological considerations—for example, concerning the dif-
ference between plausibility and probability,!* or the approach to causality in intuitive logics scenarios and
how it can add more nuance to understanding uncertainty.!> A more expansive analytical overview would be
beneficial in a future effort to refine the approach advanced by this current paper.

Publicly available information suggests that such companies as Cultivate, Foretell,'® and Metaculus have
sought to combine scenario planning and crowdsourced forecasting even if they have not directly labeled it
as a separate methodological effort. Cultivate describes a process whereby scenarios are decomposed into
different questions (which Cultivate calls “strategic question decomposition”), some of which act as signposts
indicating the development of a scenario in one direction or another.!” Cultivate suggests that this “provid[es]
policy makers with plausible future-world outcomes, and near real-time quantitative assessments of how

10 Steve Morlidge, “Risk vs. Uncertainty,” Foresight: The International Journal of Applied Forecasting, No. 62, third quarter,
2021.

11 However, other research suggests that probabilities can effectively distill unknowns even when uncertainty is high or ref-
erence classes are ambiguous. The spectrum of probabilistic reasoning ranges from frequentist thinking (which views prob-
abilities as objective measurements that emerge only from random experiments and repeated trials) to Bayesian (which, con-
versely, readily incorporates subjective judgment and prior knowledge to assign probabilities even to unique or rare events).
The frequentist view is suited exclusively to contexts with well-defined reference classes (e.g., colored balls in urns). The
Bayesian framework, on the other hand, offers the chance to express probabilities across diverse contexts. For more on the
difference, an article by Isabella Fornacon-Wood, Hitesh Mistry, Corinne Johnson-Hart, Corinne Faivre-Finn, James P. B.
O’Connor, and Gareth J. Price acknowledges a spectrum of probabilistic reasoning, from clear frequentist examples (such
as the aforementioned drawing colored balls from urns) to scenarios with established time series (such as elections) to more
complex domains (such as pandemic or conflict prediction) (Isabella Fornacon-Wood, Hitesh Mistry, Corinne Johnson-Hart,
Corinne Faivre-Finn, James P. B. O’Connor, and Gareth J. Price, “Understanding the Differences Between Bayesian and Fre-
quentist Statistics,” International Journal of Radiation Oncology, Biology, Physics, Vol. 112, No. 5, 2022). Fornacon-Wood et al.
acknowledge that there is a rich debate over defining and classifying uncertainty and therefore defining its relationship with
risk, but contend that this should be the treatment of a separate piece.

12 Paul Goodwin and George Wright, “Can Narrative-Based Scenarios Support Quantitative Judgmental Forecasting?”
Futures & Foresight Science, Vol. 7, No. 1, February 2025.

13 Juho Roponen and Ahti Salo, “A Probabilistic Cross-Impact Methodology for Explorative Scenario Analysis,” Futures &
Foresight Science, Vol. 6, No. 1, July 2023.

14 Ramirez and Selin, 2014.

15 James Derbyshire and George Wright, “Augmenting the Intuitive Logics Scenario Planning Method for a More Compre-
hensive Analysis of Causation,” Foresight: The International Journal of Forecasting, Vol. 33, No. 1, January—March 2017.

16 Adam Siegel, “Tracking the Outcome of Strategic Questions with Crowd Forecasting,” Cultivate Labs, October 7, 2021.
17 Siegel, 2021.
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likely each of those outcomes are” and in the future, would like to “combine data-driven, algorithmic fore-
casts (e.g., forecasts based on sensor data) with human crowdsourced forecasts.”'

In partnership with Convergence Analysis, Metaculus developed a combined methodology into practice
in a workshop context with leading economists, AI policy experts, and professional forecasters. They used
structured scenario planning and modeling to develop concrete AI futures and had experts build detailed
2030 world scenarios and economic models based on their domains. The workshop participants then applied
forecasting techniques to generate questions that signal which Al trajectories are more likely to emerge.!’
This effort included facilitated exercises that decompose scenarios into drivers and indicators and translate
these into forecastable variables and signposts. Abbreviated Delphi,?’ mixed pools of SMEs and professional
forecasters, and conditional and causal questions all contributed to the evaluation of policy levers. These
Metaculus-led pilots, applied in AI policy workshops in 2023-2024 and in additional nonpublic engagements
on geopolitical risk, provide valuable information for combined approaches.?! Interviews with other compa-
nies in the forecasting business suggest that they use methods similar to the forecasting perspective but do
not necessarily have an integrated element similar to the strategic foresight process that underpins the sce-
narios feeding into the strategic questions they are asking.??

18 Siegel, 2021.

19 Deric Cheng, Elliot McKernon, Deger Turan, Yashvardhan Sharma, Alex Foster, and Justin Bullock, Threshold 2030: Mod-
eling AI Economic Futures, Convergence Analysis, conference report, February 10, 2025.

20 Metaculus has also collaborated with the Astera Institute on a workshop and accompanying Synthetic Biology Tourna-
ment, engaging researchers and Metaculus users to forecast key developments in, and opportunities created by, biotechnology
and biomanufacturing. The workshop employed the Delphi-Hall Loop, a decision-oriented extension of the RAND Delphi
tradition, through which participants iteratively (1) defined objectives, (2) identified bottlenecks, (3) proposed interventions,
and (4) forecasted potential impacts, with the resulting forecasts feeding back to revise objectives and interventions. This
closed loop generated decision-relevant questions and tournament signals about which bio trajectories and intervention path-
ways were becoming more or less likely. Although not explicitly combining elements of ISF, this approach suggests there are
multiple approaches toward iterative development and tracking of relevant indicators.

21 Will Aldred, AT Pathways Report, Metaculus, November 28, 2023.

22 Adviser with an external forecasting organization, interview with the authors, September 2025.
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Abbreviations

ACE
Al

FQ
FRI
GDP
IARPA
IR

ISF
NATO
ODNI
RFI
SME
VOI

Aggregative Contingent Estimation

artificial intelligence

forecasting question

Forecasting Research Institute

gross domestic product

Intelligence Advanced Research Projects Activity
intelligence requirement

integrated strategic forecasting

North Atlantic Treaty Organization

Office of the Director of National Intelligence
RAND Forecasting Initiative

subject-matter expert

value of information

M
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