Scenario
Planning

CONNECTIONS Greater Philadelphia Futures Group

=S

RRRRRRRR
NNNNNNNNNNNNNNNNNN




Upcoming Schedule

» Today: Scenario Planning

= July: Smart Cities

= QOctober: Globalization

= December: Transportation Technology

» Spring 2019: Start Future Forces 2050
Update.
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Scenario Planning

A structured way of thinking about the future by:

1. Identifying what conditions or events are
probable.

2. Understanding their likely consequences.

3. Determining how to respond to or benefit
from them.
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Types of Scenarios

= Normative — articulate community values to develop
alternative visions for the future.

= Anticipatory (backcasting) — set a long term vision, then identify
intermediate steps to achieve it.

= Exploratory — start in the present and project into the future
using anticipated trends and driving forces.

= |nteractive (war games) — play out a set of rules for interaction
between variables or actors.

= Predictive — Trend, expected probability, or baseline.

= Event Driven (contingency) — consider how specific events would
impact a firm or community.
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Looking at the Future
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Previous Futures Group Effort

The Future of
Scenario Planning

dvrpc
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. Brainstorm Future Forces of change
. Vote on their impact and likelihood

. Use Forces to create 4-5 highly differentiated

What-If Scenarios
a. Create robust visions of the future

b. Analyze probable implications

. Identify universal and contingent actions
. Determine leading indicators for each Force

. Create a short, graphic publication,

and incorporate into Choices & Voices



Impact-Likelihood Voting
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Future Forces (2045)
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People and jobs moving to walk
is the start of a long-term trend.

Increased outsourcing and automation
create their own economic opportuniti

Continued rise in atmos
disruptions from climate

Smartphones, apps, and real-time info
new and existing transportation modes.

An abundance of domesti
the cost of energy low.



Networking Transportation

Cooperative, Partnerships

N

A Tale of Moore
Two Regions| Growth
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Networking Transpertation

Filling a TNCs
Niche Take Off

v

Individualistic, Fragmented
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> Faster Growth



Thanks!

CONNECTIONS Brett Fusco

bfusco @dvrprc.org
www.dvrpc.org/connections2045
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Simple 2 x 2 scenario matrix from stickies

NCSG

Participants test storylines till the data,
trends and values feel consistent and
plausible within each scenario and they are
well differentiated from each other

Rising Tide Ebb Tide

New Economy Retrenchment

& Tourism & Each for
Themselves

With State
and Regional

Support

Without State
and Regional
Support




Networking Transportation

Cooperative, Partnerships
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A Tale of Moore
Two Regions| Growth
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Networking Transpertation

Filling a TNCs
Niche Take Off
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Individualistic, Fragmented
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ALTERNATIVE FUTURES FOR THE REGION OF LA PAZ
BAJA CALIFORNIA SUR, MEXICO




La Paz: Economic Context

Deploying a

3D matrix fOI" Public Policies Unrestriotod Trend Growth

Scenal"ios Medium Growth
Laws .\ /. Rapid Growth
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Source: Carl Steinitz et al, 2009



KAM Contingent Process: Analysis of Driving

Forces (Trends and Factors)

Decide which are Givens vs. Indeterminate

Organize Indeterminates by Likelihood and Impact

Use highest likelihood and biggest impact
Indeterminates and biggest impact Givens to structure
the Driving Forces parts of the Scenarios




The Best Example: Scenario Planning for Freight Transportation

Infrastructure Investment, NCHRP Report 750, Volume 1, 2016

NCSG

. NCHRP 20-83(1)

» “Critical analysis of driving Millions of Global
forces... may effect the US UEGIE Marketplace
freight transportation system” [EEEEEE * Resource

availability (H) availability (H)
. Driving forces » Global trade (L) » Global trade (H)

» Resource availability
» Global trade

« Energy cost (level, variability) EEHERGUE One World
+ Energy sources * Resource Order
availability (L) . Resource

» Environmental awareness * Global trade (L) availability (L)
+ Population dispersion N b el
» Level of migration; policy
» Currency fluctuations

http://ctl.mit.edu/research/futurefreightflows
Scenarios: Brochures, Videos
== L " Process: Planner & facilitator guides, templates




Key Drivers in the Four Scenarios
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PRESTO - Modeling a 3D matrix of scenarios

AN

AN
Regions ]
-3
- Core Baltimore
Inner Suburbs Baltimore J

Outer Suburbs Baltimore
Core Washington

Inner Suburbs Washington
Outer Suburbs Washington

Remainder of Maryland

Other Counties

|:| States

[ ] MsTM/sILO Study Area ‘

National Center for Smart Growth, University of Maryland




Making the Sausage: Identify Broad Driving

Forces

NCSG Social Driving Forces and Policy from Posters

Housing stack
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PRESTO: Business As Usual and Four Multi-

faceted Scenarios — one sentence version

= BAU: Continuation of current
policies and trends

= Revenge of the Nerds: Strong
economic growth, autonomous

Fuel Gov. Tech

f tl m vehicles, and growing inequality
lerd _ = The Blue Planet: Strong
Blue o' economic growth, embrace of
m - N green technology, and major
Planet fransit investments
Aches and  Fuel Gov. Tech = Ashes and Diamonds: Slow
o growth, land use deregulation,
= g. highway expansion, and limited
tech change
Lk Call P Soviea = Last Call at the Oasis: Resource
ot tha nE scarcity, high fuel prices and
Oasic slow economic growth

National Center for Smart Growth, University of Maryland \



Each Scenario needs a Careful Thumbnail and icon

Revenge of the Nerds (RON)

Fuel Cost shows how a combination of low fuel prices, limited government regulation, and rapid
eee technological change profoundly Impacts regional development patterns, travel behaviors
Government Regulation
& and the environment. For many, the adoption of autonomous vehicles confers new
Technology Innovation opportunities and cholces In where to live, work and Invest. Most strikingly, despite large
+ 1+ 1+ Increases In miles traveled, the Increase In road capacity created by vehicle autonomy ylelds

an equally dramatic decrease In road congestion. Transit ridership declines significantly.
The widespread decentralization and growth of new housing consumes more farm

and forest land, but since suburban development can produce lower nutrient loadings
than farming and some best management practices (BMP) are Implemented, nutrient
runoff Is similar to the baseline. Greenhouse gas and local air pollutants increase.

National Center for Smart Growth, University of Maryland



Scenario Inputs Should Push The Envelope

Household Location

Scenario Inputs Relative to Baseline Household Distance to Work 100% 0% 0% 0%
Development Capacity 23% 498% 10% -13%
RON FFA BP LCO (., peveiopment Capacity 0% 25% 0%  136%
Mobility Inner Suburban Development Capacity 2%  223% 20% 13%
Vehicle Operating Cost -75% -50% 100% 300% Outer Suburban Development Capacity 24% 587% 1% -25%
Zero Emission Vehicle Fleet % 38% -37% 265% 158% Outside Region ot Carite 38% 699% 6% -56%
Travel Distance Cap 100% 0% 0% 0% Energy
Value of Ti - 0% 0%
o S0% 0% Max HVAC Age -25% 100% -50% -50%
In-Vehicle Time & Operating Cost Coefficient -50% 0% 0% 0%
Max Building Renovation Age -20% 100% -50% -50%
Parking Cost -50% 0% 0% 0%
Percent of Buildings Renovated Early 25% =50% 100% 50%
Transportation Network
Rail Miles 0% 0%  56% 20% -Nutrientloading
e 0% 0% 65% 45% Nitrogen Loading Rate from Forests -3% 65% -17% 7%
Limited Access Highway Miles 0% 12% 0% 0% Phosphorous Loading Rate from Forests -6% 67% -34% 1%
Hiry Fate! Capinli 50% 0% 0% 0% Sediment Loading Rate from Forests -10% 10% -43% =-21%
Employment Nitrogen Loading Rate from Farms -16% 48% -58% -32%
Total Employment 1% 1% 2% 1% Phosphorous Loading Rate from Farms =17% 64% -57% -34%
Core Employment 1% -4% 4% 1% Sediment Loading Rate from Farms -12% 85% -53% -25%
Inner Suburban Employment 2% -3% 4% 0% Nitrogen Loading Rate from Development -13% 66% -43% -26%
Outer Suburban Employment 5% 0% -1% -6% Phosphorous Loading Rate from Development  =12% 70% -49% -25%
Outside Region Employment 6% 2% 1% -5% Sediment Loading Rate from Development -20% 100% -54% -41%

Mhe lowest numbers are shown in red and the highest in green.

National Center for Smart Growth, University of Maryland \



A Range of Models Produce Diverse Indicators

ASSUMPTIONS MODELS
Social Economic
Transportation l
Economic Travel Demand ¢— LandUse ——— Land Cover
Environmental l l l
. Mobile Building Emissions Nutrient
Political Emissions and Energy Loading

National Center for Smart Growth, University of Maryland \



The Models Produce Some Atypical Indicators

Housing Prices Transit Origins
. . More origins More origing
M Eereine I 1 inthe $éemarios P bamaies N O BLTRT
. |

National Center for Smart Growth, University of Maryland \



26 Key Indicators selected - Equity highlighted

Equity
Impacts Housing Prices 1%  -23% 0%  -5%
(2040 impacts by scenario vs. baseline) Share Low Income on High Capacity Transit  -2% -8% 56% 49%
RON FEA BP LCO | Daily Travel Cost for Low Income Persons -54% 10% =70% 100%
Emissions
Total Employment (PRESTO Area) 2% 2% 3% 2%
Tota) Houssholds PRESTO Aresd 7% 3% 5% .6y  Vehicle Greenhouse Gases (Ibs of CO2EQ)  20% 6% -56% -56%
Land Use Change Nitrous Oxide (Ibs) 22% 17% -55% -54%
Households In Cores 1% 17% 3 8% ::l:: (::lnic Compounds (lbs) 8% 12% -59% -61%
Households In Inner Suburbs 0% 14% I% 0% ("i,mgw':i: ::,;"m" — 1% 2% 2% -2%
Households in Outer Suburbs 17% =16% 12% =7T% Building Based Energy Use (MBTU) 1% 1% 4% -3%
e u% % 7% -N%  Nutrient Loading
Land Cover New Nitrogen Loading (Ibs) ~44%
Forest Less (LODOS sere) n% 2% 8% -24% ., phosphorous Loading (Ibs) -27%
Fammiand Loss (,000s acres) 13% 4% 4% -28% New Sediment Loading (Ibs) -74%
Targeted Ecological Acres Deweloped Upon  10% -8% 2% -25%
Mobility
Vehiclo iles Travelod s ox s aw Reduced set of 15
Vehicle Hours Traveled 2% -e% -sox -e2% indicators for power
Vehicle Hour's Delay -78% 6% -45% -82% g rap h | CS . :2;‘;
Transit Ridership Totd -42% -26% 2% 70% .
Time In Tratfic -72% -8% -22%  -53% Targeted Ecorog vehicle Hours
Transit Mode Share -41%  -20% 22%  84%




Scenario Footprints
The four diagrams show 15 selected
key Impacts as percentage differences
from the baseline, which Is represented

by the darker zero percentage line.
This line separates the "plus” or greater
N Iimpact of any given indicator from the
i “minus” or lesser impact. As an overall j
15 shape, the smaller the footprint of the i
® fi scenario, the less its iImpacts. The shifts in " :j
s $9 & percentage within and between scenarios i 30 rd
\ LN /| Is relatively modest visually, des pite "\ | L ;
strongly contrasting assumptions, which = |
testifies to the difficulty of moving the " -
needle on Impacts in a large, o, "l
mature urban region.
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National Center for Smart Growth, University of Maryland \



Some Best Practice Highlights

= No need to start from scratch

= Decide on “axes of uncertainty”

= Organize driving forces into coherent scenarios;

= Relate the scenarios to key stakeholder values

= Decide on key outcomes needed (indicators)

= Match the narrative details to the indicators you can produce
= Decide on modeling needs and resources

= Get fresh eyes to critique the scenarios; hone them

National Center for Smart Growth, University of Maryland \



Considerations for DVRPC’s Next Round

= Clarify main purpose and audience

= Build comprehensive 2 or 3D scenarios

= Push the envelope on assumptions more for more differentiation
= Broaden Indicators - e.g. add Land Use model

National Center for Smart Growth, University of Maryland \



Best Practices in Scenario-Building

Uri Avin
Presentation to DVRPC
May 2, 2018

National Center for Smart Growth, University of Maryland \



The Scenario Planning Approach

Relates to Various Tools

N c S G Scenario Planning However, new tool
- enhancements and
- applications suggest
that normative,
lightweight tools can
become more
“exploratory” by
combining with
middleweight or
heavyweight tools

Heavyweight Lightweight | Middleweight




Tool Utility Varies by which

Process Steps heed Support....

NCSG

Analyze Build Project Create Revise Target Execute Monitor
Current Scenarios | Baseline Other Alts | Impacts Policies, Desired Actions, and

Context Trends Actions; Outcome | Plans Adjust
negotiate | negotiate

Lightweight Tools — INDEX, UF,
ET+, CommunityViz,
GeodesignHub

Heavyweight Tools — UrbanSim,
TRANUS, PECAS etc.

Middleweight Tools — RSPM,
Impacts 2050, GeodesignHub etc.




....as well as by Complexity and
Ease of Use

N[:SG Ease of Use

Simple Complex

k IND a
e\t 0
Span of

the \

Seven KCV \
Process =\

Steps

Few




GDH has Many Unusual Strengths

. . Middleweight .
. Lightweight Tools Tools/Models Heavyweight Models
eature

Theory based model

Generates forecasts

Validated/calibrated

Generates scenarios

Handles policies & projects
Collaboration driven

Structures negotiations

Little data needed

Web Based

@
@
Range of impacts/indicators ‘

Open Access

Source: Adapted from Avin et al, ‘

NCHRP Project 8-36, Task 117, 2016 Strong fit ’ Moderate fit @ Weak Fit Blank = no fit
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Best Practices in Scenario-Building

Uri Avin
Presentation to DVRPC
May 2, 2018

National Center for Smart Growth, University of Maryland \



