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DISCLAIMER 

The contents of this report do not necessarily reflect the official views or policies of the Federal Highway Administration (FHWA), the Federal Transit Administration 
(FTA), the Virginia Department of Rail and Public Transportation (VDRPT) or the Virginia Department of Transportation (VDOT). This report does not constitute 
a standard, specification, or regulation. PlanRVA and RRTPO are responsible for the facts and accuracy of the data presented herein. 

NOTICE 

This document is disseminated under the sponsorship of the U.S. Department of Transportation in the interest of information exchange. The United States 
Government, the Commonwealth of Virginia, PlanRVA and the RRTPO member organizations assume no liability for the contents or use thereof. 

NON DISCRIMINATION 

PlanRVA and the RRTPO fully comply with Title VI of the Civil Rights Act of 1964 and related statutes and regulations in all programs and activities. PlanRVA, 
on behalf of the RRTPO, will strive to provide reasonable accommodations and services for persons who require special assistance to participate in this public 
involvement opportunity. For more information on meeting accessibility, or to obtain a Title VI Complaint Form, see https://planrva.org or call the Title VI 
Coordinator at 804- 323-2033. 

NO DISCRIMINACIÓN 

Aviso de Título VI abreviado al público: RRTPO cumple plenamente con Título VI de la ley de Derechos Civiles de 1964 y con estatutos relacionados en todas 
programas y actividades. El RRTPO se esforzará por proporcionar alojamiento y servicios razonables para las personas que requieren asistencia especial para 
participar en esta oportunidad de participación pública. Para más información sobre accesibilidad de la reunión o para obtener los documentos de reclamación 
de Título VI, por favor visita https://planrva.org o llama el Coordinador del Título VI en 804-323-2033. 

NOTE

PlanRVA is the brand of the legal entity known as Richmond Regional Planning District Commission. 

The RRTPO is the brand of the federally designated Richmond Area Metropolitan Planning Organization.

https://planrva.org
https://planrva.org
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INTRODUCTION
Long Range Planning, by design, 
looks far enough ahead to capture 
substantive regional change in land 
use, economics, and other regional 
dynamics that can shift future 
outcomes. This allows regional 
leaders to anticipate and plan for 
potentially significant changes and 
to consider how to avoid undesirable 
outcomes with enough time to 
manage the ripple effects of near-
term decisions. 

There are two primary models of scenario planning: normative scenario 
planning and exploratory scenario planning. The primary purpose of normative 
scenario planning is to reach a specific target whereas the primary purpose 
of exploratory scenario planning 
is to navigate uncertainty.

Long Range Planning benefits 
from using exploratory scenario 
planning to examine a range 
of plausible futures. Identified 
futures vary based on key regional 
drivers of change including land 
use, housing, economics, climate 
resiliency, and technology.

PlanRVA’s Pathways to the 
Future (P2F) is a regional 
exploratory scenario planning 
project which developed the 
Richmond region’s first cross-
discipline scenario planning 
tool to assist in planning for 
uncertain futures. The primary 
purpose of the P2F process is 

to be prepared. The future is uncertain – but like a sporting opponent’s 
offense, we can imagine what may happen in order to envision our 
actions in each scenario. These insights can inform policy directions and 
investment strategies. P2F can also identify positive outcomes that we can 
aim for through planning and design.

In the P2F process, we first identified all the factors that cause challenges 
in the present as well as those likely to cause challenges in the future. 
Then, we combined these “disruptors” or “driving forces of change” 
into plausible future end states at a certain point in the future (2050). 
These combinations became scenarios: sets of reasonably possible but 
structurally different futures. Demographic and other related scenario-
specific data were developed based on scenario descriptions. These future 
scenarios were then modeled. The process of modeling these future 
scenarios comprised an integrated suite of eleven predictive models. 
The model results provided a variety of information, which would help 
us to make informed decisions for the future— for example, benefits of 
alternative transportation investments considering future trends. 
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PlanRVA conducted a significant public engagement process to complement the technical P2F 
process. Community members and subject matter experts provided valuable feedback through 
regional charrettes, public surveys, and a scenario-matchmaking exercise.

PlanRVA will use the outcome of the P2F process to 
illustrate the risks and opportunities of each scenario for 
our planning program areas: community development, 
housing, economic development, environment, 
emergency management, and transportation, and drive 
the region's strategic plan. In general, depending on the 
program area, the P2F process can result in three levels 
of applicability: education and awareness, strategic 
direction (vision setting or exploration), and action 
identification (in the form of policy recommendations 
and project identification and selection).

Exhibit 1  - Pathways to the Future Framework

Charrette 1 - April 21, 2023 (left) and Charrette 2 - April 
15, 2025 (right)
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PATHWAYS TO THE FUTURE PROCESS
The process is divided into four main phases: 

●	 Phase 1  Development of Baseline Data & Models/Tools, 

●	 Phase 2  Scenario Development,

●	 Phase 3  Scenario Testing, Analysis and Communication, and 

●	 Phase 4  Application within PlanRVA's different program areas. 

This report summarizes the work completed in Phases 1-3.

Phase 1 - Development of Baseline Data & Models/Tools

Phase 2 - Scenario Development

Phase 3 - Scenario Testing, Analysis and Communication

Phase 4 - Application within different program areas of PlanRVA

Confirm Base Year SE Data/
Develop Horizon Year SE  

Baseline Data

Policy Board Buy-In/Convene 
Advisory Committee

Run & Refine Scenarios

Level 1  
Education and Awareness

Develop
Models/Tools

Identify Future
Disruptors

Evaluate Scenarios

Level 2 
Strategic Direction

 (Vision Setting or Exploration)

Develop Data to  
Populate Models

Couple Models together and 
run Base Year & Horizon 

Year Baseline

Develop Scenario
Narratives

Approval by Policy Board

Develop Performance
Metrics/Indicators 

to Evaluate Scenarios

Develop Public Interface and  
Disseminate Data

Level 3 
Action Identification

Exhibit 2  - Pathways to the Future - Process Flow

Pathways to the Future Process Flow across the different phases and steps.

Railroad looking into the horizon over agricultural land (Hanover)
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PHASE 1: DEVELOPMENT OF DATA & MODELS
Phase 1 of the P2F primarily involved identifying data sources, compiling data, 
and conducting final checks on the data. This phase set the groundwork for 
the project ensuring accurate and comprehensive data. Once the data were 
developed, various models and tools were created to test the relationships 
between different variables and validate the P2F model. This process is crucial 
for understanding the dynamics of the region and predicting future scenarios. 
By thoroughly vetting the data and developing robust models, Phase 1 sets 
the stage for subsequent project phases, providing a solid foundation for 
informed decision-making and planning.

Each model used Land Use data from the scenarios along with additional 
model-specific inputs. For example:

●	 The Land Use Allocation Model projected a greater concentration of 
population in urban areas in two scenarios.

●	 The Travel Demand Model then projected greater use of transit in urban 
areas as a result of the land use pattern.

●	 Results from the combination of these inputs resulted in a lowering of 
vehicle miles traveled across the Richmond region.

The Land Use Allocation Model is the key to providing data to all the other models Canal Walk with expressway ramps and elevated rail line (Richmond)
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PHASE 2: SCENARIO DEVELOPMENT
DRIVERS OF CHANGE

The P2F process identified driving forces of change that are both highly 
uncertain and highly impactful. In this process, the study team researched 
forces of change and engaged experts, stakeholders, and the public to 
determine which change drivers are the most important to consider and could 
also reasonably be evaluated in the projects’ scenario modeling framework.

The engagement process provided the set of drivers of change in categories 
of Community, Technology, Economy, and Resiliency. PlanRVA incorporated 
them into the scenarios by altering the assumptions about each one for each 
scenario.

Exhibit 3 - P2F Scenario Drivers 

Settlement 
Demand

Settlement 
Supply

Political 
Dynnamics

External 
Economy

Regional 
Economy

Employment 
and Workforce

Transportation 
Mode

 Dynamics

Other 
Technologies

Climate/Planet 
Dynamics

Environment 
Policy

Local/Individual 
Responses

COMMUNITY TECHNOLOGY RESILIENCYECONOMY

This illustrates the concept of altering the driver of change 
assumptions (by using sliding bars) to develop different 
scenarios.

Forces of change that impact a scenario
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STAKEHOLDERS, REGIONAL 
EXPERTS AND PUBLIC ENGAGEMENT

P2F examined the risks and opportunities posed 
by future uncertainty and included robust 
engagement of public and regional stakeholders. 
Benchmarks in the engagement process included:

●	 The formation of a stakeholder committee 
called the Scenario Planning Advisory 
Committee (or SPAC) that met six times 
throughout the process to shape and guide 
the development of the scenarios and the 
modeling of the results.

●	 Surveys of the general public that asked for 
their input on the potential drivers of future 
change in the region and their ideas or 
thoughts on the scenario modeling results.

●	 Participatory charettes that brought together 
a cross-section of regional stakeholders, 
subject matter experts, and influencers 
to help affirm the scenario narratives and 
review the results of the modeling.

PlanRVA developed a set of five scenario 
descriptions based on public and stakeholder 
input. The scenarios reflected three alternative 
levels of growth forecasted for 2050 and 
incorporated drivers of change in each of the 
areas of Community, Technology, Economy, 
and Resiliency. Each scenario narrative reflects 
a theme, developed through the engagement 
process. Collectively, the scenarios provide a wide 
range of plausible regional futures for which we 
can plan. 
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REGIONAL GROWTH FORECASTS

The scenarios use three levels of growth for population, employment, and 
associated land use to create varied possible futures. The medium level of 
growth matched the 2050 baseline forecast for population and employment 
growth from 2017 to 2050. This forecast was developed by PlanRVA 
staff, vetted by the localities, and approved by the Richmond Regional 

Transportation Planning Organization (RRTPO) Policy Board on July 6, 2023. 
The low growth forecast has approximately half of the baseline growth based 
on scenario narratives. The high growth scenario assumes a doubling of 
regional in-migration plus an increase in natural population growth (births 
minus deaths), and a slightly higher ratio of workers in the population, 
resulting in approximately two times the baseline growth. 

HIGH GROWTHMEDIUM GROWTHLOW GROWTH

16% 
 POPULATION

34% 
 POPULATION

60% 
 POPULATION

16% 
 EMPLOYMENT

31% 
 EMPLOYMENT

60% 
 EMPLOYMENT

Virginia Capital Trail (Henrico) CSX Elevated Rail (Richmond) Farmhouse and field (Goochland)
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ECOTOPIA  
This scenario depicts a region that is actively mitigating the impacts of climate change. Under the Ecotopia Scenario, the region is 
experiencing considerable growth – attracting climate refugees and digital nomads seeking high-quality communities. Ecotopia's 
future is multimodal, meaning people can travel throughout the region without relying solely on automobiles. Lifestyle shifts in this 
scenario lead to no/low carbon footprints. The economy shifts to one based on technology and entrepreneurship.

BACK TO THE FUTURE
The Back to the Future Scenario sees a return to lower-density development patterns. In this scenario, growth mainly occurs in the 
suburbs and rural areas. Professional and service industry jobs take a larger share of employment. Single-income families become 
more common, and most households are car-centric. The region does not attempt to mitigate the impacts of climate change and 
instead reacts to climate events and disasters after they occur.  

MEH & SAFE
The Meh and Safe Scenario depicts a future that matches the growth levels of the Baseline Scenario but with widely varied development 
patterns based on each locality's preference. Meh and Safe means adopting some proactive strategies for climate resilience but also 
reacting to climate events and disasters after they occur. The Meh and Safe Scenario incorporates more varied technology adoption 
and a shift towards a more transit-oriented culture.

RVA SINKS
This scenario represents the doomsday alternative – a sort of worst-case scenario. For RVA Sinks to become a reality, both man-made 
and natural disasters would result in a stalled recovery. These disasters are worsened by a lack of affordable housing and jobs. The 
result of the RVA Sinks scenario is low population and economic growth, with businesses and residents leaving the region in favor of 
better working and living conditions elsewhere. 

HIGH GROWTH

HIGH GROWTH

MEDIUM GROWTH

LOW GROWTH

BASELINE 
The Baseline Scenario is built on the idea that currently projected growth patterns will continue into the future. This means that there will 
be significant regional growth in suburban areas, more dense development in urban cores, and growth in rural areas as well. In the Baseline 
Scenario, Health care dominates employment sectors, and the share of professional service jobs grows. Clean energy and technology are 
adopted based on national trends. Settlement patterns are guided by the currently adopted Comprehensive Plans of our nine jurisdictions.MEDIUM GROWTH

FINAL SCENARIO NARRATIVES
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PHASE 3: MODELING THE SCENARIOS
The P2F process went beyond asking "what if" questions by supporting “what 
ifs” with data analysis. When we try to predict what might happen in the 
future based on changes to individual elements, it is called “modeling.” In 
Phases 1 and 2 of the P2F process, PlanRVA developed the modeling tools, 
growth assumptions, and the basis for scenario testing. Staff prepared 
alternative land use scenarios in the land use allocation model, feeding 
those outputs to the downstream models, and applying modifications to the 
baseline assumptions in each model to reflect the technology, resiliency, and 
economic assumptions of the scenario narratives.

The scenario outcomes were analyzed via performance measures: 
quantitative metrics used to assess the models and to report the unique 
results of each set of assumptions applied in the models. These measures 
were used to objectively compare different scenarios. First, staff gauged the 
level of differentiation between scenarios to determine if the models and 
scenarios fulfilled the project objectives. Then, after final model adjustments, 
the performance measures were used to compare and evaluate the scenario 
outcomes.

In Phase 2 of the P2F process, stakeholders provided input on the most 
desired performance measures and outcomes to compare in the scenario 
analysis. Based on this input and the modeling framework, staff combined 
various direct performance measures of the individual models developed into 
eight indices (singular: index). The indices can best describe the results of the 
scenarios in relation to the baseline results in a simplified dashboard. 

Healthy 
Living Index

Human health measures, food 
insecurity, transportation safety.

Smart 
Growth 
Index

Total area (acres) in use for 
housing and jobs, households 
in high density land use.

Environmental 
Protection Index

Pollution measures, 
wildfire potential, water 
inundation potential.

Access to 
Markets Index Markets within 45 minutes away.

Business 
Impacts Index

Regional productivity (Gross 
Regional Product).

Technology Index
Amount of vehicle miles 
traveled by CAV, changes in 
energy use and emissions.

Cost of Living 
Index Household cost, travel cost.

Accessibility for 
Equity Emphasis 
Areas Index

Access to key destinations, 
access to employment.

Exhibit 5 - Scenario Performance Indices

Bed & Breakfast in the Courthouse area (New Kent)
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SCENARIO DASHBOARD

The scenario dashboard illustrates how each scenario ranks on the 
performance index, shown in terms of the percent difference relative to the 

baseline scenario results. This facilitates easy comparison of the performance 
measures (across rows) and the strengths and weaknesses of each scenario 
(down columns). Key insights of the scenario results for each index are 
summarized below.

Exhibit 6 - Scenario Dashboard

LOVEwork sign in the Courthouse area (Powhatan)
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Healthy  Living Index: This index shows the best results in Ecotopia, 
positive results in Meh & Safe, and negative results for Back to the 
Future and RVA Sinks, which rates the lowest. Some of the assumptions 

driving these results in Ecotopia and Meh & Safe are more connected/autonomous 
electric vehicles improving air quality and more compact development patterns 
improving the outcomes for food security measures. 

Smart Growth Index: The Smart Growth results show improvements 
over the Baseline for all scenarios except RVA sinks, with Ecotopia 
rated the highest. Ecotopia and Meh & Safe show improvements 

due to more compact development patterns. Back to the Future's higher rating 
results from a greater amount of higher-density development in this scenario's 
higher growth rate, despite the overall greater land use consumption in acres.

Accessibility for Equity Emphasis Areas Index: Accessibility for 
Equity Emphasis Areas is improved over the Baseline in all but the 
Back to the Future scenario. The Ecotopia and Meh & Safe scenarios 

rate best largely due to their more compact development patterns.

Environmental Protection Index: Ecotopia and Meh & Safe 
score better than the Baseline for this measure, largely because 
these scenarios assume improved household and commercial 

conservation of electricity, water, and water pollutants. The Back to the 
Future and RVA Sinks scenarios have worse-than-baseline results partly due 
to reduced measures to mitigate climate change and sea-level rise. 

Cost of Living Index: The household conservation assumptions 
and travel cost efficiencies in Ecotopia and Meh & Safe drive the 
improved cost of living. RVA Sinks and the Back to The Future 

scenarios negatively impact the cost of living.

Business Impacts Index: The Meh & Safe scenario scores the highest 
in Business Impacts, representing overall regional productivity. 
This is partly because this scenario has improved efficiency in 

development patterns without the impacts of higher traffic congestion in 
the two high-growth scenarios (Ecotopia and Back to the Future). Ecotopia 
scores the second highest in this category due to the efficiencies in travel 
automation and subsequent reductions in travel costs, fuel costs, and costs 
associated with accidents/fatalities/injuries.

Access to Markets Index: Due to high efficiency in travel time/cost 
measures resulting from assumed high connected and automated 
vehicle (CAV) implementation, the Ecotopia and the Meh & Safe 

scenarios show positive accessibility to the Central Business District (i.e. 
downtown Richmond). The RVA Sinks and Back to the Future scenarios show 
negative impacts. Population growth is also a contributing factor in this 
measure, leading to relatively higher accessibility in Ecotopia and the Meh & 
Safe than in the RVA Sinks scenario.

Technology Index: The two scenarios with higher connected and 
autonomous vehicle use assumptions, Ecotopia and Meh & Safe, 
rate best in the technology measure. The less environmentally 

favorable scenarios, Back to the Future and RVA Sinks, rate poorly because 
they have higher per capita energy use than the Baseline and other scenarios.

Restaurant and entertainment venue in historic 19th century building (Charles City)
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SCENARIO IMPLICATIONS

In the final stakeholder engagement activity of the study, small groups of 
stakeholders discussed the following aspects of each scenario, looking at the 
dashboard results both vertically (by scenario) and horizontally (comparing 
scenarios): strengths/positive outcomes, risks/negative outcomes, 
investments to support more positive outcomes or avert negative ones, and 
policies to do the same. The themes that emerged in each area from these 
small group discussions are summarized below. 

PlanRVA’s innovative P2F framework is plausible and useful for various 
planning purposes. The scenario planning tools and performance measures 
designed in P2F Phases 1 through 3 have laid a foundation that will enable 
regional stakeholders to refine and apply the scenario narratives and tools 
effectively in upcoming long-range planning projects (Phase 4).

• �Positive for the environment 
and multimodal travel

• Risks for housing affordability 

• �Invest in transit, affordable 
housing, green infrastructure.

• �Policies – rent control, 
complete streets.

• �Something for everyone (less opposition)

• �Risks – car dependence, obstacles to 
affordable & accessible housing, high cost 
of living, exacerbating climate change.

• �Invest in land preservation and 
equitable transportation.

• �Policies – inclusive zoning, 
mixed-use centers

• �Balanced outcomes, positive 
for quality of life – congestion, 
accessibility, health

• �Risks from concentrated 
development patterns (market 
access, growth have/have-nots)

• �Invest in transit and neighborhood 
resiliency grants.

• �Policies – inclusive zoning, ADUs, 
revenue-sharing, investment hubs.

• �Less congestion & more 
economic efficiency

• Risks – health and environment

• �Invest less in infrastructure, more 
in environmental resiliency, and 
reinvest in existing housing.

• �Policies – resiliency requirements 
for development, green space 
and social distancing, normalize 
green transportation.

ECOTOPIA  BACK TO THE FUTURE

MEH & SAFE RVA SINKS

Exhibit 7 - Scenario Themes

Bike sculpture at Four Mile Creek Park (Henrico)
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FIELD OF EXPERTISE NAME AFFILIATION(S)

Transportation 

Joe Vidunas RRTPO Technical Advisory 
Committee/Hanover County

Chessa Walker RRTPO Technical Advisory Committee/
Chesterfield County

John Leonard RRTPO Community Transportation Advisory 
Committee / Virginia Commonwealth University

Tiffany Dubinsky RRTPO Policy Board/ Virginia Department 
of Rail and Public Transportation

Jeremy Raw Federal Highway Administration
John Miller 

Virginia Transportation Research Council
Peter Ohlms

Land use/ Community 
Development

Seth Humphreys Henrico County 

Nora Amos RRTPO Technical Advisory 
Committee/ Town of Ashland

Matthew Ebinger City of Richmond

Environment
Jonah Fogel Resilient Virginia/University of Virginia
Kristin Owen Henrico County 

Emergency Management Eric Seymour National Weather Service 

Housing Jovan Burton Partnership for Housing Affordability

Energy Damian Pitt Virginia Commonwealth University

Economic Development Chuck Peterson Greater Richmond Partnership

Community Health Louise Lockett Gordon Virginia Department of Health
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