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ABSTRACT

Future scenario planning is a method that explitre$oundaries of future possibilities
to prepare for the uncertainty of what is to coByestablishing two driving forces of
change, environmental priority and economic growd create four different scenarios
for transportation in California in the year 2030:

1.)“GREEN ISGOLDEN"
2.)"CONVENIENCE TRUMPS'
3.)“HOoLDING OUR OWN”
4.)“GROWN FROMGRASSROOTS

We then assess the implications of each of theseefgcenarios for the transportation
system and its various stakeholders. In additiengescribe how to scan for signs that
aspects of these future scenarios are unfoldimglllyi we explain how stakeholders,
such as businesses and government agencies, aaomlesbust plans that are effective
in multiple scenarios.
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EXECUTIVE SUMMARY

Introduction

The future of transportation in California is urteém, and the state faces a number of
increasing transportation problems including cotigaspopulation growth, and
environmental impact. This project provides a frauosk for addressing these problems
in a long-term, strategic manner.

Other methods of predicting the future often falbit because they are narrowly focused
and rely only on mean historical trends. This prbjeseduture scenario planningas a
method for government and business to preparenfoerntainty by considering a wide
range of future possibilities.

Methodology

The primary goal of the scenario planning methau islentify and organize future
uncertainties, and in doing so, to create a framkeay understanding the implications
of those uncertainties. Scenario planning typicaligs twalrivers to address
uncertainties. Drivers are defined as the maingetbat effect change within the studied
system. This project usesonomic growthandenvironmental priority as its two
drivers. Drivers can be visualized as a set of @xgseen in the figure below, whewh

guadrant represents a scenario
#2 — Low Env. Priority, #1 — High Env. Priority,
High Econ. Growth High Econ. Growth
Environmental Priority Axisk

14
#3— Low Env. Priority, #4— High Env. Priority,
Low Econ. Growth Low Econ. Growth

The California transportation system is descritbedugh a set afystem variables
From thecurrent states(CS) of these variables and their historic treadsysiness-as-
usual (BAU) projection is made for the year 2036x. €ach variable, foyrossible

future statesare obtained by using the drivers to deviate ftbe\BAU projection, as
shown in the figure below. This creates the quatnié skeleton for our four scenarios,
which are then fleshed out with narrative desauipdi

A\
|4

Economic Growth Axig

PN




#1 Future Stat |

#2 Future Stat |
Current Business-as-Usual
State
#3 Future Stat |
#4
Future Statc |

Results

For each of the 74 system variables, we determimedurrent state and calculated
values for the BAU projection and the four possibiteire states (one for each scenario).
Here are two examples of the results:

| Cs
Total Registered Vehicles
BAU GHG Emissions

#1

CS
BAU

#1
#2 H#2
#3 #3

#H4

#4

0 50 100 150 200 0 200 400 600 800 1000
Millions of Vehicles MMT CO2 Equiv.

By analyzing and comparing the results, we canrb&guncover the story of each
scenario, which is then expanded upon in the quisé descriptions.

Scenario 1: Green is Golden

» Highly mobile, highly automated society.

* Citizens strive for “green” status.

» Transport activity is subject to a carbon tax.

Joe’s commute

Joe wakes up in his suburban condo to the smelbfdée from the café downstairs. He
is up just in time to make the 8a.m. commute ghif.his turn to drive the carpool. H
inserts his transport card into the dash consold drives to the usual meeting spot.

W

On the way to work, they have to pass by old neididods that have not made the
change to new efficient technology. He looks ate light rail system with pride, &s
his firm has helped build it.

It doesn't take a lot of effort to drive with alhd sensors on the road. The office| is
getting quiet these days because so many peoplel@@mmuting. He misses the gld
davs. when vou could chat at the water cooler w@-workers




Almost every part of life in California is now reigted for eco-efficiency. California’s

transportation system has been re-structured td theehigh consumption demands of
economic success and stringent environmental grotelaws. Business in California has
flourished by meeting the demand for low emissiehigles and other green technology.

Californians still have a high level of mobilitys dong as they travel according to
optimized travel times and modes. The distributadn‘transport cards” has replaced
drivers’ licenses as standard issue identificatibime transport cards maintain a digital
record of each citizen’s carbon footprint, for whitiey are taxed at the end of the year.

Fuel demand has been met by the introduction oéraay of energy sources that are
domestic, clean, and renewable, while emitting akmzero greenhouse gases. The
replacement of old vehicles has become requisitgavgrnment mandate.

Cars are still the most popular mode of transportat-for the middle and upper class
who can afford the low carbon technology and taReslic transit plays a major role in
moving people around, but to the chagrin of theesgavernment, is under-utilized.

Scenario 2: Convenience Trumps

» Transportation channels near maximum capacity

» Commute is part of work day; extreme multitasking.
 Luxurious lifestyles, several single purpose vedscl

Joe’s commute

Joe grabs his morning coffee at 5:30a.m. He is imgifor the corporate shuttle tp
pick him up for the nearly 60 mile commute. In ortte optimize their time while
waiting in traffic, Joe and his colleagues have eeting every morning en route at
6:30a.m. on the dot.

Each person has a work station on the shuttle winschs fully equipped as thejr
office. Most of the participants for the morningetieg are on the bus, and they
videoconference with the rest using state of theaadiovisual equipment. There are
personal screens for high definition projectionorad with surround sound for eagh
workspace.

As soon as they reach the office, they begin acimthhe decisions made en route. The
shuttle home leaves the office at 3:30p.m. and i@y use this time for small groyp
meetings as needed

Xi



California is very isolated as societal trends ®on personal freedom and prosperity, at
the expense of community and environmental conc&egple and businesses continue
to migrate to the state thanks to government déaign and financial security, resulting
in high levels of technological advances and reduseemployment.

The transportation system is stressed and peopl® ogspond instead of waiting for the
ineffectual and inefficient government to intervelreorder to be time-efficient,
commuters purchase vehicles with built-in worksgaaed hire drivers to enable
themselves to multi-task. Businesses also orgamatle pools to offer alternatives to
the crowded and degraded public transportation méaften, the wealthy hire helicopter
taxies to bypass road and rail traffic altogether.

Homes, workplaces and shopping areas are spreashduontinue to expand. This trend
has opened up a market for travel easements; tkxgjies that address traffic avoidance,

telecommuting, audiovisual, comfort, and air filitoa needs are of particular importance.
Environmental quality has become a low priority doue lack of immediate urgency.

Scenario 3: Holding Our Own - A Modest Energy Siycie
* All energy sources are domestic

* High-density urban development emerges
* Limited mobility: work/shop from home

» Widespread use of public transportation

Joe’s commute

Joe awakes to the sound of rain. Since he startglimg from home over ten years
ago, Joe is no longer bothered by the weather.aiukhis family do many things in
his apartment complex: shop, go to the movies, watkand dine.

Last week Joe took the bus to his company’s mécedbr an “in-person” meeting.
These meetings allow Joe and his coworkers theaghemwork with his company’s
clients directly. Joe’s transportation engineeriiiign is one of the few remaining that
still offers personal meetings.

During lunch Joe has to fill out a consent form ligg son’s upcoming “field trip.” AS
part of the 8 grade curriculum, each student is required to takeeld trip to at least
three foreign countries and to write a report oritatal differences. Naturally, each
trip only lasts half an hour each so that the rafsthe teaching day is not wasted. But
each trip is full of highlights necessary for thedents to learn about different
cultures. This Friday, Joe’s son will travel to Zapand learn about the past fifty
years of urban planning and transportation evolatidoe opts to pay a little extra to
download an extended trip for himself later.
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Californians are now among the most “virtually-mebpeople in the world. The
transportation system in California has changeddtically over the past couple
decades. Fewer and fewer cars occupy the roads insles and hyper-efficient trucks
travel freely on the open spaces. It has becomesxtpensive, and is often seen as
unnecessary, for many people to purchase theiraannAny individual who needs to
travel can take a bus almost anywhere without probl

Many people have long since moved to high dengitytanents to be able to afford living
in California. New apartment complexes incorpofaisinesses in the lower floors along
with recreational and entertainment facilities. 8rnasinesses have flourished near their
close customer base while others have had to relyrtual shopping and hyper-efficient
shipping to transport goods.

Scenario 4: Grown from Grassroots

» Main impetus for change brought on by local, grasts activism
* Mobility and the transport of goods localized, las tosts of transportation soar
» Lack of funds encourages cooperation between govemhand businesses

Joe’s commute

Joe gets up for work early on Monday morning. Alenth several of his neighbors, Jge
walks through his backyard to a dirt path that ceats Joe’s neighborhood with the
nearby business and commercial district where rfaustl residents work. The path was
created through a governmentally-organized CommuRathways Program, funded hy
donations from area stores, and is maintained tglouwcommunity and employee
volunteers.

Joe’s job is located in a small mixed use areahw#staurants and shops so he can fun
errands easily. His building is LEED Platinum cé&dd, and the entire complex is LEED
MU certified (mixed use). A quick glance at the mparking lot reveals a handful of
small alternative fuel cars, a large bike rack tadiup over one third of the lot, and|a
corporate carpool bus, fueled by waste oils frosaldusinesses and restaurants.

At the end of the day, Joe walks home knowingabeduse his day was almost carbon
neutral, he can apply to be named Carbon Neutras®e of the Week.

“Grown from Grassroots” illustrates the potentralpiact of individuals working together
to demand changes from the government, businemségach other. Mobility is severely
limited, both due to choice and economic necesBligjor shifts in public demand for
local, organic, and environmentally-friendly godas/e led to a significant decline in the
need for shipping.
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Through the help of urban redevelopment and mixe®-bigh density neighborhoods,

the need for individuals to drive during a typidaly has almost vanished in some parts of
California. Many people choose to walk or bike torkvand to run errands, and many
more cannot afford the high costs of gas. Inexpenaiternative energy sources,
particularly ones derived from California sourcesch as waste-to-energy and biofuels
from agricultural waste), have made significantaads with people and businesses who
still must drive.

Recommendations and Conclusions

In going through the steps of using the scenaaamhg method, we have learned a great
deal about the process of building scenarios. Atingty, we make a few
recommendations to those who wish to duplicatensethodology in the future.

» The first step should be to pick a few drivers aedorm quick, non-extensive ‘test’
scenarios.

* Second, scenario planners should discuss theirasosnand write up what the
scenarios will look like in qualitative, narratiferm, then use supporting data for
scientific rigor.

» Lastly, the scenario planning team should be adidmdiplinary and diverse as
possible. This will help to avoid bias and to elsthvat the scenario narratives are
diverse and comprehensive.

Identifying Commonalities
The following elements were determined to be sinatzoss two or more of the
scenarios envisioned in this project:

1.) Increasing congestion

2.) Increasing use of public transportation

3.) Corporate carpooling

4.) No clear technology winner

In addition to these specific commonalities, weeslsed a number of themes that
appeared in multiple scenarios, but arose throegh different circumstances. These
themes are particularly notable, as they show hasitipe outcomes can arise through a
variety of pathways. The following are the most artpnt themes we have observed:

Xiv



How Others Can Use This Project

The ultimate goal of this project is to facilitadescussion and consensus-building about
the future direction of transportation within thiate of California, in hopes of promoting
sustainability. It is our desire that this projean be used by diverse parties in business,
government, and academia to actively plan for theture transportation-related
decisions.

Signposts & Affecting the Future

In addition to making decisions based on a sceram@ysis, planners often want to
know which scenario is ‘coming true’ as time passed the future becomes the present.
Since each scenario is designed to be an extresee ti@e future is unlikely to look
exactly like any specific scenario and will liketpntain elements of all four. However,
the stakeholders can still have a substantialemibe in shaping the future, based on their
knowledge of the possibilities. These facts leadivio additional uses for scenario
planning: Scanning for “Signposts” (defined as taadors of which scenario is coming
true’) and Affecting the Future.

In order to affect the future, business, policymakacademia, and households can look
at the scenarios and decide which is best for thathfor society as a whole. Making
stakeholders aware of the drivers of change antleopossible outcomes of their actions
can lead them to make choices with this long-tartare in mind.

Conclusion

Future scenario planning provides a useful toolgovernments, businesses, non-profit
groups, and research institutions facing an evangimg world. Only time will tell if
scenario planning helps inform successful decismaking in California’s transportation
future. Ultimately, the measure of good scenarsasat whether they get the future right,
but whether they lead to better decisions in tlesnt.

In scenario planning, it is important to keep imchthat the greatest insights are gained
from the scenario planning process, rather thaplgineading scenarios. Thus, we
encourage organizations to practice scenario ptgninitheir long-term strategies.

"The only certain thing about the future is that it will surprise even those who have
seen the furthest into it." - E J Hobsbaum, historan.
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1.

INTRODUCTION

1.1. Background

Why do we need Scenario Planning to plan for theute?

“With over fifty foreign cars already on sale hettee Japanese auto industry isn’
likely to carve out a big slice of the U.S. marfatitself.”
Business Week, 2 August 1968

“A severe depression like that of 1920-1921 is idletshe range of probability.”
The Harvard Economic Society, 16 November 1929

“l think there is a world market for about five cpaters.”
Thomas J. Watson, chairman of IBM, 1943

“There is no reason for any individual to have mpater in their home.”
Ken Olson, president, Digital Equipment Corporatib®77

“We don't like their sound. Groups of guitars aretbe way out.”
Decca Recording Co. executive, turning down thetlBeal 962

(Quotes collected by Paul J.H. Schoemaker, “Scen@lanning: A Tool for Strategic Thinking”, Sloan
Management ReviewVinter 1995, pp 25-40.)

Throughout history, humans have managed to accemfaats that were thought
improbable, if not impossible, only years earligne unpredictability of future events
makes planning for the future difficult. Traditidlyacompanies and academics alike
have used projections, based on past trends, dicpthe likely direction that different
variables, such as population growth or stock perémce, will take in the future. Even
when taking into account present forces actingumh yariables, projections are still
based on our historic understanding of underlyiegds. However, managers and policy
makers who are able to imagine a wider range adrii@ pathways and possible futures
will be better prepared to deal with and profitfranexpected events. To accomplish
this, scenario planning was developed as a sysiemathod for imagining a variety of
possible future states.

Scenario planning was pioneered by Royal Dutchi@iéhe early 1970s in order to deal
with the uncertainty of the oil market. When oth&ajor oil companies were taken by
surprise by the energy crisis of the late 1970s]I$lad foreseen the possibility of such a
crisis through the use of scenario planning, ansl aide to respond more quickly and
effectively, sustaining fewer losses. They contthteeuse the methods of scenario
planning and were again able to foresee the pdisgiti a seemingly impossible event —
the fall of the U.S.S.R. In realizing the potenta@l the collapse of the Soviet Union, they
were able to avoid costly investments in the N&#a that would have been unprofitable
in the face of falling oil prices. Instead, theyrev@ble to capitalize on those falling
prices, due to the opening of the northern Russildirelds, by investing in those oll



fields once they were unlocked to multinationalse3e two maneuvers, made possible
by scenario planning, allowed them to rise from ohmany oil companies to one of the
top oil-producing corporations in the world.

Scenario planning allowed Shell to foresee thedi&ealy events because it encourages
planners to envision futures that are possiblenbtunhecessarily probable. This kind of
thinking is particularly important when there iSmaajor shift in the business
environment that makes whole strategies obsol&efgas 2004). Scenario planning
differs from more traditional planning methods, s&s contingency planning or
sensitivity analysis, because it accounts for atgrenumber of uncertainties and for
interactions between uncertainties. As a resudtiatvs for multiple variables to change
at the same time, creating a number of future statgh each variable taking on a
different value in each state. Meanwhile, it alsgamizes these variables and
uncertainties into a format that can be easilyrpreted and communicated.

1.2. Methodology

In order to achieve the goals discussed abovesdieario planning method seeks to
identify and organize the most important and moseutain aspects of the system in
guestion, and then creates a framework for undeisig the implications of these
uncertainties. The following is an outline for asgaishing this process:

1) Define the system
This step is, in essence, identifying the focuthefexercise. In our case, we are
addressing the sustainability of transportation radbility in California. We limit
ourselves to features that are confined to the rggdic boundaries of the state of
California. In addition, we further define this g by identifying a number afystem
variablesthat describe the state of the system. Systemblasiare defined as the
gualitative and quantitative aspects used to descthe state of the transportation system.
The following is an alphabetical list of our systeariables:

- Accessibility

- Commercial Aviation

- Cost of Mobility

- Demographics

- Freight

- Greenhouse Gas Emissions

- Public Transportation

- State of the Environment

- Total On-Road Vehicles

- Tourism

- Travel Time

- Vehicle Miles Traveled

2) Identify driving forces within the system



This step involves listing all of the forces actmgthe system that will affect the
outcome of the issue in question. In our case, @ \wterested in forces within the state
of California that will have a substantial effect shaping mobility in the next twenty-
five years. Clearly, there are a seemingly infimtenber of potential forces.

3) Rank forces by importance and uncertainty and selecers

Next, the forces should each be ranked with regartiseir importance and their
uncertainty, with relation to the issue in questibhe two drivers that are ultimately
chosen should be among the most important fordesgaan the system, and should also
be relatively uncertain. For example, populatioovgh would be a poor driver, since
level of growth is relatively certain. In our cases chose economic growth and
environmental priority. Although there are projeas as to the likely direction these two
drivers will take, there is also a significant ambaf uncertainty in those predictions.
Additionally, we felt that both drivers would hasenoteworthy impact on the state of
mobility. Once choosing the two primary driversgle@ assigned to an axis, creating a
scenario in each quadrant.

Figure 1. Axes Creating the Four Scenarios

#2 — Low Environmental Priority,
High Economic Growt

#1 - High Environmental Priority,
High Economic Growt

Economic Growth Axi%

Environmental Priority Axis

#3 - Low Environmental Priority,
Low Economic Growth

#4 — High Environmental Priority,
Low Economic Growth

‘Environmental priority’ is defined as behaviorsdéor attitudes of different societal
stakeholders that reflect the importance of tharenment in decision-making. That
priority is characterized by the support or rej@ctof environmental issues by the
following stakeholder groups:

- Government

- Media



- Business
-  Households
- Science/Education

Economic growth is defined as the annual percergagsth in California’s Gross State
Product (GSP) per capita. GSP is the state-levelalgnt of the U.S. Gross Domestic
Product (GDP) and is sometimes referred to as gi@plifornia’s GDP. It is generally
interpreted as a measure of the size of a stateisoeny, and is technically defined as the
final value of all goods and services produced atipwithin an economy. The axis is
thus defined by the following values:

“High Economic Growth” +6% to +7% annual growthGsP
“Low Economic Growth” 0.5% to +1.5% annual growthGSP

For the current values and trends of GSP, pleaséhsechapter on California’s Current
State.

4.) Identifying implications of each combination ofwans

This step involves telling the “story” of each sagn, through imaginative
brainstorming. In general and qualitative termshescenario is described in a narrative
format. This is the stage at which most of the esaibry thinking occurs, where
participants are encouraged to consider posshueigh not probable outcomes. (It is
important to note, however, that certain improbaents, such as the energy crisis of
the 1970s or the Great Depression, would be witiérrange of out-of-the-box thinking,
but other events, such as alien attacks or theesudigcovery of zero-cost energy, would
not be considered useful.)

5. Defining values for system variables in each sgena

After the initial brainstorming, each scenarioleshed out, and values are given for all of
the system variables that were used to definenitialistate. These values are obtained
from first deriving a Business-as-Usual (BAU) vafoe each variable in the year 2030.
BAU values are based on the current state valuearitstoric and current trends. The
four future state values (one for each scenarm}fan determined by deviating from the
BAU value, according to the drivers. In other wqridie drivers are the independent
variables that then effect changes in the systamblas.

This step allows for easy comparison between s@mand gives a more rigorous
definition to the qualitative narrative.



Figure 2: Flow chart of project steps
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4 Ve
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(Source: Zegras et al. Scenario Planning for SgatdRregional Transportation Planning)

6.) Checking for internal consistency

Once an initial description of each scenario hanloerived, it is important to check for
the internal consistency of each scenario. Problegitisconsistency arise from the
interactions of endogenous forces. These are footlkesr than the primary drivers, which
can alter the ultimate outcome of the scenariasuiin their feedback. Although, by
definition, endogenous forces can not alter thegerous) primary drivers, they can
impact the final states of the system variables.example, the high level of economic
growth may lead to congestion in “Convenience TrarhpHowever, as congestion
worsens, it will motivate efforts to reduce congmstrelated delays, which, when
coupled again with the high economic growth, magl& the eventual reduction of
congestion to more moderate levels.

This step is not commonly mentioned in the literatioy most expert scenario-planners.
As such, we developed our own standardized methedgure consistency within and
across our scenarios. We chose three issues thainwgortant within each scenario, and
as a group, discussed the possible endogenousblearaffecting each issue. We used
these three issues as a test: if we found thera tmbsistent within and across scenarios,



we deemed our scenarios to be consistent. Our issees were the following:
congestion, development patterns, and general@miental quality.

1.3. Applications of Scenario Planning

Although scenario planning is often used by comgsim order to create a more robust
business strategies for their future growth (sietha Royal Dutch/Shell example

above), there is a notable number of academic tefiwat have used scenario planning as
a tool to facilitate discussion and aid in consersuilding. Topics addressed range the
future of biotechnology to the availability of cteaater in developing countries and
many others (WBCSD 2000, WBCSD 2006). Overall, ¢hesre academic applications
of scenario planning, like our project, seek toande understanding of the boundaries of
possible future developments and to build conseosusecessary next-steps.

For applications related to transportation, theeff@idHighway Administration (FHWA)

“is actively encouraging and supporting” the ussa#nario planning by regional
planners. The FHWA “believe[s] that scenario plaigncan help citizens, businesses, and
government officials understand the impacts of ghpwspecially the relationship
between transportation and the social, environnheartd economic development of
regions” (FHWA 2005). While they allow that scemaplanning is not a replacement for
other forms of traditional planning, they have @dm$o support scenario planning as one
technique in a toolbox of planning methods. Speaily, they contend that it helps their
decision-makers to recognize how various forcesramat, rather than seeking a single,
specific outcome. Other groups to apply the tealesopf scenario planning to
transportation include the Transportation Planmogrd for Washington, D.C., the
University of Utah, and the MIT Center for Trangjadion & Logistics.



. CURRENT STATE OF TRANSPORTATION IN
CALIFORNIA

The current state of transportation is outlineceherorder to create a baseline against
which to compare the future state of transportaitictme year 2030. In order to create
standardized descriptions, we have listed a sgysiem variables which define the state
of California’s transportation system in its cutrésrm and in the future.

2.1. Defining the System

We have chosen to define the system through & séfribbutes, osystem variables
These system variables were specifically chosethfar direct impact on transportation.
Table 1 provides a complete list of these varigld&sg with their current state values
and baseline years. Values are given for the esiiite of California on an annual basis,
unless otherwise noted. In Section 2.2, the systamables are defined in more detail.

Table 1: System Variables Values and Baseline Years

Driver / System Variable Current State Value Basehe
Year

Gross State Product (GSP) $1.62 X 10° 2005

Average Percentage Growth in GSP 4.4% 1997-2004

Accessibility

Average fare over all local systems of | $ 0.93 2003

public transportation for all types of riders

Percentage of rural population utilizing | 1% 2003

public transportation

Distance of low income residents to public trantgtoon:

% of low incomeurbanresidents living 23% 2003
further than ¥4 mile from a transit line
% of low incomerural residents living 96% 2003

further than ¥z mile from a transit line

Commercial Aviation

Enplanements per commercial year | 86,657,635 \ 2005

Cost of Mobility

Fuel Price

Average nationwide gasoline cost per $2.504 2006
gallon (retail)

Average nationwide diesel cost per | $2.963 2006
gallon (retail)

Total cost per mile (in $2006) 86 ¢

Fuel Tax




State 44.7 ¢ / gallon 2006
Federal 18.4 ¢ / gallon 2006
Vehicle price (domestic) $22,727 2001
% of income spent on transportation
Low income households 39% 2002
Middle-class households 19% 2002
Demographics
Population 36,038,859 2005
Unemployment Rate 4.6% November
2006
Employment 17,057,000 November
2006
Median Weekly Earnings Men, $722 2005-2006
Women, $585
Median Household Income p.a. $51,312 2004-2005
Consumer Price Index (CPI) — Los Angeles 211.1 11/2006
(1983 = 100)
Freight
Short Tons
Rail 1.4 X 10 1997
Road 6.3 X 10 1997
Air 1.1X10 1997
Sea 6.5 X 10 1997
TOTAL 7.6 X10 1997
Value
Rail $7.1 X168 1997
Road $5.4 X 18 1997
Air $4.7 X 10° 1997
Sea $1.9 X 18 1997
TOTAL $7.9 X10° 1997
GHG Emissions
CA GHG emissions (million metric tons | 493 2002
COz equivalents)
% of CA GHG emissions from 41% 2002
transportation
CA GHG emissions from transportation | 202 2002
(million metric tons C@equivalents)
Public Transportation
Number of commuters who rode public | 734,704 riders 2005
transportation to work
% of commuters riding public 5.1% 2000
transportation
Funding $75 X 1Bstate 1999




[ $5.298 X 18 local

State of the Environment

Land Quality

Extent of developed land (million acré$.9 X 10 2003
out of 194.5 million acres total in CA &
the Great Basin)
Air Quality
Total days above state ozone standarb62 2003
(measured within each air basin)
Peak 1-hr ozone concentration 0.178 ppm 2003
(statewide — observed in the South
Coast Air Basin)
NOx emissions from mobile sources | 1518 2005
(tons/day)
VOC emissions from mobile sources | 772 2005
(tons/day)
Days with PM10 exceeding state 1366 2003
standard (measured within each air
basin)
Lifetime asthma prevalence rate (% of14% 2004
adult population)
Water Quality
# of days of MCL exceedances detectetB3 2002
for drinking water
Days of beach closings (per year) 102 2000-2001
Resource use / efficiency
Statewide waste diversion rate 52% 2005
Total energy consumption (BTU) 8.130 X*10 2003
Personal energy consumption (BTU pe2.29 X 16 2003
capita)
Biodiversity
Total threatened species (federally | 40/ 47 2006
listed & found in CA —
“animals/plants”)
Total endangered species (federally | 84 / 139 2006
listed & found in CA)
Tourism
# travelers to CA 3.354 X10 2005
# within-state travelers 2.798 X410 2005
% Hotel beds occupied 70.6% 2005
Transient occupancy tax receipts $9.3 X 10 2004
Total On Road Vehicles
Total number of all registered vehicles | 25.627 X 10 | 2005




Passenger 18.62 X 10

Truck 1 3.849 X 10

Truck 2 2.228 X 10

Truck 3 0.405 X 10

Truck 4 0.139 X 10

Motorcycles 0.386 X 10
Avg. # of autos per person 0.86 2005
Travel time
Average commute time (minutes) 27.1 2004
Median commute time (minutes) 20 2004
Vehicle miles traveled
Vehicle miles traveled 328.6 X 10 2004

Passenger Autos 235.804 X°10 2004

Trucks 91.481 X 10 2004
Average fuel economy for on-road vehicle$8.13 2004
(mpg)

2.2. Current State of Drivers & System Variables

2.2.1. Gross State Product

California’s GSP accounts for approximately 13%haf U.S. GDP, and is the highest of
any state in the nation. In recent years, the péage growth has outpaced the U.S.’s
percentage growth by about 1%, with an average48t4Bureau of Economic Analysis,
2005).

2.2.2. Accessibility

Accessibility of mobility is not defined by one s#tfigures. Instead, it is a combination
of factors that either promote or create barriennobility. Accessibility can most readily
be defined through analyzing the combined affettslrer system variables, such as
public transportation ridership, percent of incospent on transportation, and cost of
mobility. The cost of mobility captures how expesmsutilizing a vehicle can be, and
when compared to average income or public trangpont fares demonstrates which
method of transportation is most cost effectiveléRship of public transportation in high
density low income areas, distance to transit Ifoesow income populations, and fares
for using public transportation all demonstratedbeessibility of transportation to low
income segments of the population. (The emphasiewe@r income residents is a
reflection of existing legislation that requiresofia transportation to cater first to lower
income residents and only second to middle- ank-imgome residents.)
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Other factors of accessibility cannot be captuhedugh actual values. Intangible aspects
of accessibility involve perceptions by variouskstaolders (such as riders and California
planning and transportation agencies), monetargstments not reported through
accounting reporting mechanisms, and other infaonatot monitored or reported to any
agency regularly. These features might include:

o Reliability of service

o Convenience

o Availability of transportation to specific destir@ats (Such as transportation
between areas where large groups of low income everkve and work. For
example, transportation in the Central Valley torfa and agricultural work.)
Appearance and sanitation of buses
o Need for car during work hours
0 Advertising and promotion of public transportatiopCalTRANS

(Business, Transportation, and Housing Authorit930

(@)

Measuring and reporting these variables would pi®a deeper insight into the public’s
opinion regarding accessibility of transportatiarQalifornia. Several CalITRANS reports
have identified these areas for increased mongarirorder to more fully understand the
barriers to utilizing public transportation. Whilgure reports might include these
variables, they are currently unavailable and tloeecare not able to assist in
guantitatively describing the current state ofslistem variable accessibility.

Fares

Fares are one indicator of accessibility that cacdptured through actual values. Higher
fares create financial barriers to public transgtooh, decreasing accessibility overall.
Fares for public transportation are not static acbthe state, but range depending on
location (Business, Transportation, and Housingharity 2003).

Table 2: Average Public Transportation Fees in Cafornia (for all transit systems, including buses,
trains, commuter rails, ferry, etc.)

Rider Avg. fare
Adult $ 135
Student $ 0.86
Senior/ disabled $ 055
Child $ -
Specialized service $ 1.88
Avg. Fare $ 0.93

(Source: American Public Transportation AssociatRii93)

According to the American Public Transportation d&ation, the national average for
fares across all forms of public transportatioiis02, and for buses only the average is
$0.75. California fares are less expensive thaméti®nal average across all
transportation modes, but more expensive for bakee.
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Distance from a Transit Line

The distance a low income resident lives from aditdine can have an affect on the
ability of employees to travel to work in a timeggnsistent, and easy fashion, as well as
their willingness to use public transportation & tp work. The table below illustrates
the percentage of people who live 150% below thesgy line or hold low- wage jobs,
who must travel more than ¥ mile from home to reattansit line.

Table 3: Percentage of Low-Income Residents and LeWage Jobs Located %-mile from a Transit
Line, by County Type

Below 150% of | Low-wage job
County Type | poverty line holders
Agriculture 83% 18%
Mixed 45% 53%)
Rural 96% 9%,
Urban 23% 72%

(Source: California Transportation Needs Assessraéas)

California Programs to Increase Accessibility

Currently, there are several projects in placetogase ridership and accessibility of

public transportation. Examples of initiatives are:

» 2003 Business, Transportation and Housing AgenggrteAn Analysis of Public
Transportation To Attract Non-Traditional Transiiders In California

» 2003 California Department of Transportation Diersof Transportation Planning
report:Public Participation Report for the Draft CaliforaiTransportation Plan 2025

» 2003 California Department of Transportation repGslifornia Transportation
Needs Assessmeiithe Transportation Barriers and Needs of Welfareiplents and
Low-Wage Workers

» 2002 studyStatewide Transit-Oriented Development Study: Fadiar Success in
California

The presence of these programs indicates thatsibdiég is an issue that CA is

attempting to address and increase. These progsmindicate that accessibility is low

in much of the state, because significant amounfisnaling are being used to study the

problems and create long-term solutions.

2.2.3. Commercial Aviation

86,657,635 passengers boarded planes at 26 praimpoyts within the state of
California in the year 2005 (Federal Aviation Adisination 2005). An enplanement
occurs when a passenger boards an airplane ahargrcommercial airport within
California. No distinction is made between passengebarking on new trips and those
who board connecting flights. The Federal Aviathministration (FAA) uses
passenger boarding and all-cargo data to deterramdirig entitlements for the next full
fiscal year.
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Enplanements increased by 3% in California from42@02005 and by 7% from 2001 to
2005 (FAA 2005). Enplanement activity has been lyigbncentrated in metropolitan
area airports, namely SFO (San Francisco Intemaitidirport) and LAX (Los Angeles
International Airport). Together, these two airgaatcount for almost sixty percent of the
state’s enplanements. Additionally, California’pptation growth is closely correlated

to increased enplanement numbers.

Figure 1: Trends in California Enplanements, by Regn
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2.2.4. Cost of Mobility

The cost of mobility refers to the total amountrdgey the average household on all
annual transportation needs. Retalil petroleumgtieg, i.e. the price at the pump, is the
most obvious component of total cost. However | wtat also includes the purchase
price of a vehicle, if one is owned, as well asrtte@ntenance cost of all vehicles owned.
These expenses are reflected in the variable “totstl per mile.” If alternative
transportation is used, such as buses or bikirg, e cost of mobility would be total
bus fare, cost of bicycle maintenance, etc.

A broader economic definition might also include tipportunity cost of travel, typically
measured as a portion of the individual's wage natétiplied by the time spent during
travel. While we accept that this is an importasthponent of travel, particularly when
facing increased congestion and commute times,autside the scope of this project.

Overall, the cost of mobility has steadily incregerecent decades. The average

domestic vehicle price has been increasing sinreednly 1980s, but has begun to level
off in the late 1990s. On the other hand, statefaddral fuel taxes have been increasing
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since the early 1900s at an increasing rate, whasha direct effect on the price at the
pump. Average fuel price is the most unpredictabl@ponent of the total cost of
mobility, with prices declining from the mid 1950stil the price spikes of the 1970s.
Prices then dropped precipitously during the 198tsjing low during most of the
1990s, before spiking again in 2005. Furthermoredligtions for future fuel prices range
from 1990s-levels to many times that amount. Detiadrojections of fuel price are also
considered outside the scope of this project.

Figure 3: Real and Nominal Gasoline Pump Price: Annal Average 1919- 2008
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Figure 4: Diesel Fuel Prices: Nominal and Real
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Figure 5: Real Federal Fuel Tax
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Figure 6: Average Car Price
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Although aggregate values for the cost of mobdity important, the percentage of
income spent on mobility is equally important fimplications on accessibility and
equity. Typically, lower income households are &mrt¢o spend a significantly higher
percentage of their income on basic transportatesds, indicating that they are
relatively more affected by rising costs of mokiliThey are also relatively less able to
afford any new, cleaner transportation technolotiias might develop.
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2.2.5. Demographics

The demographics of California represent a fundaaheality that cannot be ignored in
scenario analysis. Age, income, and employmenistit affect household behavior
which ultimately affects markets, politics, demafmiseducation and media
consumption. This study focuses on age distributioedian income, consumer price
index (CPI), and employment/unemployment ratesni€ity was not considered in this
study due to social implications that are beyoredstope of this project.

Age Distribution

California’s population will continue to age aléxpectancies increase and baby
boomers begin to reach retirement age in 2011 hAw/s in Figure 7 below, a large
segment of the population is at an age that wdMig use transportation for many years
to come. It should also be noted that the numbepliége-age adults will increase
dramatically between 2005 and 2010 and again bet®820 and 2025. These different
population segments each will have unique tranafiort demands as well as maintain
differing generational levels of environmental ity

Figure 7: Pyramid Age Distributions for California Residents, 2000
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Median Income

Median income is a general economic measure caesideore reliable than mean
income (due to the sensitivity of means to extrégé and low values). It reflects the
overall economic strength of California. In genenaédian income is a good metric at
state-level analysis. These statistics are compitetreported regularly. The two-year
average median income for California for 2004 —2@@s $51,312 (US Census 2006).
Income, factored in with many other variables, balp explain or justify certain

16



household behaviors. Given historical trends, animeaease of median income over the
next thirty years is expected to increase at aob#d,200 per year (in current dollars).
Median income is important to monitor in part bessmaenvironmental goods and services
can oftentimes be seen as normal goods. As incoonedses, the demand for normal
goods (environmental amenities) will also increadewever, current environmental
economic theory admits that the case is not clebaied some goods can be regarded as
inferior (Kahn 1997). Thorough economic analysig@th scenario may help account for
this unique property of public environmental goods.

Consumer Price Index

The CPl is a measure of the cost of living by tragkhe prices of a basket of goods over
time (excluding volatile commodities such as food anergy). It is also a measure of
inflation. CPI data for California since 1965 i#m in Figure &elow.

Figure 8: California CPI 1965 — 2005 (1982-1984=1D0
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(Source: California Department of Finance 2006)

This rising trend reflects a long-term rise in &tibn, yet this is no guarantee in the future
inflation will rise as smoothly. In the event abdtic economic changes, such as the
recession in the early 1980s, inflation can rapidbyease and have major impacts to the
transportation system.

Employment/ Unemployment Rates

Many people would consider lowering unemploymertidage only positive impacts.
However, the lower unemployment falls, the higheces will rise to compensate. As
explained by the Phillips Curve (DeLong 2007), upayment is negatively correlated
to inflation (for our project, measured by CPI).ig borrelation will help our analysis by
directly inferring the state of one variable (CPumemployment) based on the assumed
value of the other for a given scenario.
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Measuring this rate is important to reflect persameome as well as overall productivity
in the state. Personal income is important in grilcing behavior in regards to
consumption of normal and inferior goods. It issthehavior that can directly reflect the
economic effects on environmental priority. In Noneer 2006 employment in California
was 17,057,000 and unemployment was 824,300 (4B%sau of Land Statistics
2006).

Total Population

California’s total population is projected to reathmillion by 2030 (US Census 2006).
The state population projections were producedbyPopulation Division as an interim
product consistent with the U.S. interim projectoaleased in March 2004 (US Census
2006). The projections for California were orgadiby age and sex for the years 2001 to
2030, based on Census 2000 results. These prajsdstiere calculated under the
assumption that recent trends in fertility, motyaldomestic migration, and international
migration will continue at the same rates.

Figure 9: CA Projected Population
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2.2.6. Freight

Table 4: Tonnage and Value of California Freight

Value ($ millions) Tons (thousands)
2002 1997 1992 2002 1997 1992
State Total 923,689 790,384 638,523 903,954 763,957 706,5p4
By Mode
Air 51,996 46,658 1,162 636 1,099 20
Highway 625,530 535,879 521,646 767,680 630,070 ,(B23
Other 20,129 14,127 17,191 74,898 62,990 100,8p5
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Rail 9,718 7,059 11,019 21,358 14,041 15,22
Water 1,789 19,000 8,673 65,000
Ton-Miles (millions) Average Miles/Shipment

2002 1997 1992 2002 1997 1992
State Total 166,862 131,211 136,682 782 682 644
By Mode
Air 933 1,952 2,826 1,954
Highway 114,225 81,982 77,456 237 237 237
Other
Rail 22,836 15,760 19,483 1,730 1,702 1,497
Water 2,383 1,740 37

(Source: US DOT BTS 2002)

Freight statistics for California have been aggteg#o represent the four major modes
of transportation: air, sea, rail, and road. In£208e state of California issued its
Commodity Flow Survey (taken in 2002). The sungganducted in partnership with
the Bureau of Transportation Statistics (BTS) an8.Department of Transportation
(USDOT). The results of the survey provide inforimatregarding the movement, value,
and weight of shipments by mode. The survey igtically used as a policy tool to
analyze future demand for transportation servieurce requirements, risk, and
environmental impact. The previous survey for @afifa was conducted in 1997.

As a whole, freight tonnage is experiencing ling@wth while the value of goods
flowing in and out of California grows exponentjalThis growth indicates California’s
increasing supply and demand for finished goodsgifer quality and value.

In addition, certain supply characteristics ofdtgiin California are not captured simply
by measuring the tonnage and value. California egppetween 85% — 90% of some of
the nation’s citrus fruit (i.e. Valencia Orangeayel oranges, etc.) (Bernstein 2007). The
exports of these commodities represent a tinyifraaif the total tonnage and value of
freight leaving California, yet these exports rejerd a significant portion of domestic
supply. As such, overall changes in tonnage angevialay be interpreted differently and
could have significant implications for specific rkets in a given scenario.

Each mode of freight transportation offers uniqeaddits to the user, be it speed, cost
effectiveness, range, etc. Often, modes competeeamith other (e.g. rail versus road for
ground shipping) and the lowest cost, most relialtkrnative wins out. These
interactions and price sensitivity of the consupiay a vital role in scenario analysis of
freight in California. Likewise, outside consideosits must also be made. Outside
competition to use the same modes, such as pasgailgdirectly compete with freight
for railway right-of-way (Congressional Budget @#i2006). Any increase in passenger
rail will negatively impact rail freight, regardkesf the scenario.

19



Freight plays a critical role in the California @cony. Commodity flow through
California affects the size and operation of aitposea ports, rail, and roadway
congestion. The Port of Los Angeles was the natitop freight gateway in 2003 (by
value, $122 billion) (USDOT BTS 2006), playing ada role in Pacific Rim container
trade. The Port of Long Beach is the nation’s thiudiest sea port (by value, $96 billion)
(USDOT BTS 2006), and its role in international itedrim trade is equally important

to the California economy. In a future scenaridwiticreased sea cargo, one would
expect sea port changes to occur to accommodate thanges. Equally important is the
sensitivity of trade to the functionality and rélilgty of these ports.

By 2035 freight is expected to more than doubled@3 2006) in California, with a
majority of growth expected to take place on thedrdn 2002 over one billion tons of
freight were shipped within California, comparedl0 million tons exported and 330
million tons imported. That trend towards intratsteommerce dominating freight will
have a major impact on roadways in the futurenfature scenario where freight
increases further, the demands on transportatfoasinucture will be enormous.

2.2.7. Greenhouse Gas Emissions

Greenhouse gases are atmospheric compounds tloa afifsared radiation and thereby
trap heat (EIA 2004). They include €@nd methane, among others, and evidence shows
that these compounds have been accumulating igidbal atmosphere, as shown in
Figure 10. This has coincided with the commencérokthe Industrial era, which has
promoted increased anthropogenic fossil fuel emnssiin addition to an increase in the
human population. Transportation is a major cootor to fossil fuel emissions via
automobile and airplane tailpipes.

Figure 10: Global trends of atmospheric greenhousgas concentrations.
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Figure 10 shows the U.S. and Canada as top coturghto carbon dioxide emissions.

The Kyoto Protocol, put forth by the United Natidirmmework Convention on Climate
Change, requires countries that sign it to redhe#& greenhouse gas emissions to at least
5% below 1990 levels by 2008-2012 (1998) baseddividual targets assigned to them.
The United States, of which the individual emissican be seen in Figure 11, has signed
but not ratified this document at this time.

Figure 11: World carbon emissions by region
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Figure 12: Greenhouse gas emissions in the UnitetbBs Between 1990-2004.
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Transportation is the leading source of greenhgases in California, as shown in
Figure 12. As the I0largest overall emitter, contrary to the inactarthe United States
as a whole, California has demonstrated a grehggrirag of its goals with those of the
Kyoto Protocol. Assembly Bill 32 requires the @alnia Environmental Protection
Agency to set a statewide cap on greenhouse gasiems as well as reduce these
emissions from major stationary sources and dev&lm@andatory reporting system
(Nunez 2006).

Figure 13: Breakdown of greenhouse gas emissions@A.
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2.2.8. Public Transportation

Public transportation includes travel by bus olésobus, streetcar or trolley car, subway
or elevated rail, railroad, and ferryboat (US Censtansportation Planning Products
2000). The US Census tabulates the number of coermtltat take public transportation
to account for peak demand. Funding data is basedeoU.S. Department of Commerce,
U.S Census Bureau, State and Local Government éenastimates (2001). Dollars are
converted using a chain-type price index.

In 2005, 734,704 commuters rode transit, or 5%lafeanmuters (US Census 2005).
Commuting via public transport, on average, tooicévas long as trips taken by drivers
in their own cars. Buses represented the most poprainsit choice at fewer than 4% of
commuters. The highest rate of public transpomati®e occurred in San Francisco
County, with 31% of commuters riding in 2000. Tbevést public transit shares
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belonged to Kern, Riverside, and San BernardinonGes—low density areas which had
high rates of carpooling.

Among demographic groups, African Americans weretlikely to commute via public
transportation; they were twice as likely as othierkers to ride public transportation to
work, resulting in a higher average commute time.

Figure 14: Mode of Transportation to Work by Racial Ethnic Group in CA, 2000
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Since the 1970s, an increasing share of transporthinding in California has gone to
public transit:

“Per capita expenditures on California transit potg more than doubled between 1972
and 1997 as four major cities—San Diego, Los Argedan Jose, and Sacramento—
opened new rail systems during the 1980s and 1990scent years, transit has
accounted for 20 to 40 percent of the combinedtabputlay for transit, highways, and
roads” (Hanak 2005).

Despite the national trend of decreasing publiegpart ridership, California’s rate of
ridership has increased by 0.2 percent from 192D@®). National ridership decreased
by 0.5 percent during the same period. Californiacsease in public transportation
ridership was likely linked to increases in capitaiding for new transit projects. Much
public debate has centered on whether this 20 wed€ent allocation of transportation
funding can be justified by a slight increase ia ttumber of transit riders in the state.
This debate will factor into the future of publramsportation in California.

23



Figure 15: Journey to Work by Mode in CA, 1980- 200
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2.2.9. State of the Environment

Land Quality

The extent of developed land measures the totabeuwf acres that have been
developed for high-density, urban or suburban uBes.extent of developed land is a
strong indicator of land quality, due to the higipact of urban development on the
occupied land and its nearby areas. While incrgdswvels of development indicates
growing direct pollution impacts, it also indicatsgbstantially increased resource use
and intensity in surrounding areas.

California and the Great Basin (which includes ¢éaageas of Nevada, Utah, and Oregon)
comprise 194.5 million acres, 114.4 million of whiare federally owned. As of 2003,

6.9 million acres were developed. However, thisesents a 23% increase since 1992,
and a 47% increase since 1982. Most of the develzel is former cropland, with

some former rangeland and forest land.
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Figure 16: Extent of Developed Lands
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Air Quality

As mandated by the Clean Air Act, the EPA commardgs six criteria pollutants as
indicators of air quality: ozone, carbon monoxidiogen dioxide, sulfur dioxide,
particulate matter, and lead. Among these, mobileces are a primary contributor to
nitrogen dioxide, particulate matter, and ozonessmns. (Contributions to ozone are
indirect, through the chemical reactions of NOx &@IC emissions in the air.) The EPA
uses two methods to measure these pollutants l-dita above state standards and peak
levels. This is done in an effort to monitor andimize both chronic and acute

exposure.

California has consistently had poor air qualitytewurban area, which often are
transferred to the surrounding rural areas. Iniqadr, Los Angeles has been in non-
attainment with the Clean Air Act since its passmg law. As such, air quality is
closely monitored throughout the state. Althougls gignificantly worse than much of
the country, it has also shown improving trendeerent decades as more stringent
regulations have been put into place. However,autlsignificant technological change
and innovation, future population growth is expddiereverse this trend.

To attempt to summarize a variety of air qualisuiss related to transportation, we use
measurements of ozone, NOx, VOCs, and PM10 to sifisesurrent state. Additionally,
we include asthma cases as a way of translatinghpsical measurements into human
health terms. Greenhouse gas emissions are coediseparately.
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Figure 17: Total Days Above State Ozone Standard
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Figure 18: Overall Average Peak 1-Hr Ozone Concenétion

0.4

0.35 /\e\

€
o
2
s \9\9\6\_&
o
E o \_9/0
=
S %
c 0.15
[e]
8 M
0.1
0.05
0 . . . .
1980 1985 1990 1995 2000 2005

(Source: Air Resources Board, Cal/EPA 2006)

26



Figure 19: Overall Average Peak 24-Hr PM10 Concentition
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Figure 20: Total Days above PM10 Standard
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Figure 21: VOC Emissions Trends
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Figure 22: NOx Emission Trends
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Figure 23: Adult Self-Reported Lifetime Asthma Prewalence Rate
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Water Quality
Water quality represents the quality of natural endstal waters as well as the quality

and reliability of drinking water supplies. Drinkjrwater quality is measured through the
number of days in which the Maximum Contaminantdls\(MCLSs) are exceeded. We
have chosen the number of days of beach closinggpesxy for water quality in natural
bodies. Beach closings are a particularly intemgsimdicator, as the source of the
contaminant which causes the closing is oftentiomdsiown. Thus, the closings
represent both pollution problems that we are awgrand some problems that we are
not. In general, both MCL exceedances and beadings can be caused by chronic
failures of our water sanitations systems, as agBudden, unexpected events. In many
cases, runoff of oil and other transportation-eggtollution from roadways is a major
part of the pollution from “unknown” sources. Itimportant to note that the recent
increase in MCL exceedances observed in the datasents changing reporting
standards, and likely does not reflect an actualedese in water quality.
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Figure 24: Exceedances of Maximum Concentration Leat (MCL) Water Quality Standards
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Figure 25: Beach Postings and Closings
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Figure 26: Sources of Contamination Resulting in 22 Beach Closures Statewide
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Figure 27: Sources of Contamination Resulting in 22 Beach Postings Statewide

Wildlife Domestic/Ag Animals
Creeks/Rivaers 2.5% 0.1%
2.6% Rain
Sterm Drains/Urban Runoff =0.1%

4.2%

Combined Sewer QOverflow
11.5%

T9.1%

(Source: State Water Resources Control Board 2002)

31



Resource Use & Efficiency

Efficient use of our natural resources will becogwer more important as our population
and economy continues to expand. Whether or nare@ble to support sustainable
growth will depend largely on our ability to incesaour resource productivity,
particularly the productivity of energy and virgimaterials. Since transportation accounts
for a significant percentage of total energy ussdportation efficiency has major
implications for energy efficiency as a whole. Sarly, with the growing number of on-
road vehicles, efficient use of resources in autaifegroduction, such as steel and
aluminum, will play an important role in overalls@rce efficiency. Although the idea of
‘resource productivity’ encompasses an almost itdimariety of products, services, and
activities, we have chosen waste diversion andggnansumption as a proxy for the
overall efficiency of the economy.

The percentage of waste diverted represents tlhemge of municipal solid waste
(MSW) generated by society that is cycled back theosystem, instead of permanently
stored in a landfill. It is important because galtepresents a reduction in the use of
virgin resources, and a move towards a more swadtarsystem. Recycling efforts in the
state of California have generally been initiatedfwe city level, with some cities
achieving diversion rates much higher than thestaerage of 48%. Additionally, this
average represents several decades of steady iemeon.

When measuring energy consumption, it is imporamtescribe both total energy
consumption and energy consumption per capita. &\tbthl energy consumption in
California has been climbing steadily for the p@esteral decades, energy consumption
per capita peaked in the 1970s and has since slatigteadily declined. Particularly
with the expected growth in population, it will ¢onue to be important to monitor both
of these quantities.

Figure 28: Waste Management
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Figure 29: California Energy Consumption

9000000
8000000 ngQOQOQOQdQOo°c°
7000000

6000000 2 ““debede&y

ﬁpdg5'bf
5000000 X

4000000
&

3000000

Million BTU

2000000

1000000

0 T T T T T
1950 1960 1970 1980 1990 2000 2010

(Source: Energy Information Administration, Depagtm of Energy 2003)

Figure 30: California Energy Consumption per Capita
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Biodiversity

Biodiversity is defined as the variety of the diffat forms of life existing together in
different ecosystems on Earth. Commonly, it is egped as the number of species that
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exist in a given place, or on the Earth as a wHo#difornia, in particular, is considered a
biodiversity “hotspot,” because it is home to aomabaverage number of different
species. However, for various reasons, it is oflifficult to catalogue all of the different
species that live in a particular location. To gimvent this issue, we have chosen to
instead look at the number of species that aredias ‘endangered’ or ‘threatened’ under
the federal Endangered Species Act. This list istantly growing, as it is rare for a
species to be de-listed once it has been labeleddengered. However, the rate of
increase in the number of species listed is alssety tied to budget allocated to the US
Fish and Wildlife Service by Congress for listingiaities.

Measuring biodiversity is particularly importantthis point in time because scientists
estimate that the current level of extinctionsaisgdbove the average, ‘background’ rate,
due to human being’s vast impact on the naturaegsysAdditionally, as we face the
possibility of a rapidly changing climate, it isalear how well many species will be able
to adapt, or if they will be able to adapt at all.

2.2.10. Total On-Road Vehicles

The total number of on-road vehicles in Califorhés increased by over 15% from 1999
to 2005. This includes all body types of truckgpauand motorcycles. The figures below
represent registered vehicles in California per,yasreported by the California
Department of Transportation. The number of on-negtucles can be combined with
data on travel time and population to indicate estign, number of cars per person or
per household, and the effect of total vehicleshenamount of time the average person
spends in transit.

Table 5: Total Autos Registered in CA (in millions)

Total
Year Vehicles
1999 22.126
2000 22.713
2001 23.314
2002 23.886
2003 24.432
2004 25.255
2005 25.627

(Source Transportation System Information Program, Califiar Department of Transportation 2005)
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Figure 31: Total On-Road Vehicles

26

25 "
24 /

23 /

22 / —o— Total On Road

Vehicles

Millions of Vehicles

21

20

1999 2000 2001 2002 2003 2004 2005

Year

(Source Transportation System Information Program, Califiar Department of Transportation 2005)

Table 6: Total Vehicles by Body-Type, Excluding Aubs

Year Truck1 | Truck2 | Truck3 | Truck4 | MC
1999 3.299 1.91 0.36p 0.125 0.3B4
2000 3.396 1.966 0.3 0.127 0.3Pp4
2001 3.497 2.024 0.377 0.13 0.3P1
2002 3.592 2.079 0.38b 0.132 0.39
2003 3.682 2.131 0.39p 0.135 0.389
2004 3.77 2.1872 0.39p 0.137 0.388
2005 3.849 2.22§ 0.40b6 0.139 0.386

(Source Transportation System Information Program, Califiar Department of Transportation 2005)

Figure 32: Total On-Road Trucks and Motorcycles ByBody Type
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Average number of cars per person can be foundvidinng the total registered vehicles
of a year by the total number of driving age residéiving in California. In 2005, there
were 25,627,000 registered vehicles. Excludingdezds under 15, who cannot drive,
2005 CA population was 29,916,395.264 (US Censusdu2005). Therefore, average
number of cars per person in 2005 was 0.86.

2.2.11. Tourism

Tourism is a major industry in the U.S., with natbtravel spending reaching nearly
$600 billion in 2005. Figure 33 shows Californiatzare of this spending, coming in at
nearly $90 billion in 2005, from over 335 millioravelers to the state. This value
translates into $28 billion actual earnings, ansed-igure 34 (California Transportation
Commission 2005).

Figure 33: Direct Travel Spending Adjusted for Inflation
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(Source: California Transportation Commission 2005)

Figure 34: Travel Spending and Gross State Producif CA Travel Industry, 2005 ($ billions)
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Figure 35 shows that while most Californian vistare domestic travelers, around 16%
come from abroad (California Transportation Cominis2005). These visitors use the
state’s transportation system as a means to @alttornia, as well as to travel within
the state, be it locally, regionally, or statewide.

Figure 35: Domestic and International Travel Spendig ($ billion)
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(Source: California Transportation Commission 2005)

Figure 36: Local and State Travel-Generated Revengeby Type of Tax, 2005 ($ billion)
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One of the major sources of earnings from the souindustry is the taxation that
visitors face. Transient occupancy taxes (TOTs)ckwhare paid to hotels or other lodging
accommodations, make up over 22% of these tax vegefiigure 36). $0.5 billion is
generated by state motor fuel taxes, which is atdie of the amount of automobile
travel that travelers participate in when theyty€ialifornia Transportation Commission
2005).

Indicators of the tourism system variable shouldsoee the magnitude of this factor as

it pertains to transportation. The number of vistm and within the state, hotel bed
occupancy rates, and transient occupancy tax rscaip used in this study.
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2.2.12. Travel Time

Commute times were derived by responses to the &85 question asking, “How
many minutes did it usually take this person tofgah home to work last week?” The
US Census Bureau uses commute times as an indioatoavel time because they
provide insight into the interaction between pulline private choices about
transportation and land use. Although commutingstdonstitute only one-fifth of all

trips, they cause the highest impacts on the t@tesion system because they are highly
concentrated at peak times and tend to be the $bmggular trips taken (Barbour 2006).
As a result, transportation planners determinestnaent in roads and public transport
based on accommodating this peak demand.

Two important trends in Californians’ travel timeealecreases in median commute time
and increases in average commute time. From 192004, workers’ median commute
time dropped 9% while their average commute tincesiased by 10%. This is a
departure from the period between 1980 and 1996nveloth median and average
commutes dropped by 9% and 10% respectively. Tibiwotbmy is partly caused by an
increase in the number of workers who make “extfeznenmutes, or commutes over 45
minutes. The “suburbanization” of jobs, or relooatdf jobs to non-metropolitan areas,
has increased commute times through increasedhdesteaveled and increased numbers
of single drivers. Increased public transportatidership, a relatively slow commute
mode, has also extended travel time. Furthermbeerdliability of commute times has
decreased. The standard deviation in commute tameritreased by 20% from 1990 to
2004.

2.2.13. Vehicle Miles Traveled

Total vehicle miles traveled represents the totahber of miles traveled by passenger
and freight vehicles on California roads. By itsélfs a good indicator of traffic, and
when combined with average fuel economy, it reprissthe source of total fuel
consumption and total air emissions from mobilerses. Total vehicle miles traveled
has been increasing relatively steadily over thet paveral decades, except for a slight
decline during the energy crisis of the late 19®Msanwhile, average fuel economy has
been increasing as well, but at a much slower keéeling to steady increases in total fuel
consumption. In the future, total vehicle miles expected to continue climbing.
Additionally, if average fuel economy begins to ldez or level off (due to consumer
preference for less fuel-efficient vehicles), tdtal consumption will continue to rise,
perhaps even at an increasing rate.
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Figure 37: California Total Vehicle Miles of Travel (1965- 2030)
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(Source: Transportation System Information Progr2005 -- Forecasts are based on a business-as-usual
scenario.)
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3. FUTURE STATE OF SYSTEM VARIABLES FOR

THE FOUR SCENARIOS

3.1. Methodology for Determining Future State

For each of the system variables defined in thep@hn&, we sought to determine an
appropriate value in each of our scenarios. Inrai@eerform this calculation, we first
plotted basic trend lines for the historic datadbithe system variables, and determined a
‘business-as-usual’ or baseline value for the 98&0. (For some variables, historic
trends were not available, in which case we usedkoowledge of the variable to make
reasonable projections.) Based on these businessdas projections, we then

determined how these baselines would change wathoh scenario.

Please note that whenever dollar values are getiné four scenarios, these values are
given in 2006 dollars. This was done for ease ofigarison between scenarios, as rates
of inflation are expected to be different withirckacenario. Additionally, each value

represents an average, annual value for the dt&alifornia.

3.2. Future State of System Variables

Table 7: Predicted Future Values for Drivers & Sysem Variables (Prices in 2006 Dollar Values)

. . Business-as- “Green is “Convenience | “Holding Our | “Grown from
Driver / System Variable Usual Golden” Trumps” Oown” Grassroots”
Economic Growth High High Low Low
Environmental Priority High Low Low High
?Grgff) State Product $43X 102 | $7.8 X 18?2 | $7.8X 102 | $2.1 X 162 | $2.1 X 18?
Average Percentage q @ @ n n
growth in GSP 4.4% 6.5% 6.5% 1% 1%
Accessibility
Average fare over all
systems of public
transportation for all types $1.75 $5.00 $12.00 $4.00 $2.50
of riders
Percentage of rural
population that utilizes 5% 25% 10% 40% 50%
public transit
Distance of low income residents to public transgten:

% of low income urban 30% 15% 50% 10% 5%
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residents living further tha
Y4 mile from a transit line

=]

Commercial Aviation

Enplanements 120.5 X 10| 100X 16 | 160X 16 | 65X 10 50 X 16
Cost of Mobility
Fuel Price
. R -
S:rsgglrllgn()retall price Sy{osly:r ;%r. 223 $12 7 $10 $10
: __ A

;)ilitlal?)il)(retall price per| 3y{osly=r ;%rzzg $15 $9 $12 $12
Cost per mile $1.00 $3 $1.50 $1.75 $2
Fuel Tax

State (cost per gallon) 80¢ $3.00 65¢ 200¢ $2.50

ggﬁ;:‘)"" (cost per 60 ¢ $1.50 45 ¢ 30 ¢ $1.10
Domestic vehicle price $34,896 $50,00( $50,000 ,CKBD $25,000
% of Income spent on transit

hg‘&vs'er‘ﬁglrgf 39% 50% 35% 45% 25%

h"(;ﬂg'eehg'lzzs 19% 10% 15% 25% 10%
Demographics
Median Income $82,000 $164,000 $185,000 $45,000 ,0863
Population/Age Groups
Total 46.4 X 16 53 X 1¢ 66 X 1¢ 30 X 16 35 X 1¢
5-17 11 X 16 12.7X16 | 138X 16 | 9.4X 106 8.3X 10
18 - 24 4.4 X 10 5X 10 55X10 | 3.7X16 | 3.3X106
25 - 44 128X10 | 147X16 | 16X1¢ | 109X16 | 9.6 X 16
45 - 64 99X10 | 11.4X16 | 124X16 | 84X16 | 7.4X10
65 + 8.3 X 16 95X16 | 10.4 X 16 7 X1 6.2 X 16
85 + 1.2 X 16 13X16 | 1.4X106 1X1¢ 9X 1@
Unemployment Rates 2.0% 1% 1% 14% 10%

Freight
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Value ($2006)

State Total 1.7X16 | 3.4X10% | 39X163% | 9xi1d? 7 X 101
Air 2 X 10" 4 X 10 4 X 10 1 X 10 1 X 10
Highway 1 X 162 1.8 X 10% | 2.1 X 162 5 X 10* 4 X 10t
Rail 6 X 10 12 X 14 14 X 14 3X10 3X10
Water 2X16 4X10 4X10 1X10 1X10
Other 28 X 18 57 X 16 64 X 16 14 X 14 12 X 14
Short Tons
State Total 1.6X10 | 32X10 | 36x10 8 X 10° 7 X 10
Air 2 X 10° 5X 10 5X 10 2 X 1@ 1X1¢
Highway 1.3x18 2.7 X 10 3X10 7 X 16 6 X 10
Rail 40 X 16 77 X 16 87 X 16 19 X 16 16 X 16
Water 9X16 17 X 16 20 X 16 4 X 10 4 X160
Other 2X16 5X 10 5X 10 1X1¢ 1X1¢
Ton-Miles
State Total 27X19 | 54x106* | 6.1x10* | 1.3x16* | 1.1x1d*
Air 15 X 1P 31X 16 35 X 16 8 X 1¢ 7 X 1@
Highway 3.4X1% | 6.8X10% | 7.7X10% | 1.7X10% | 1.5X10?
Rail 7 X 132 1.4X10% | 1.6X10% | 35Xx10* | 3x10"
Water 0 0
Other 0 0
Average Miles/Shipment
State Total 1.2 X 10 2.3X 10 2.6 X 10 6 X 10 5X 10
Air 7.7 X 1C 154X 16 | 173Xx1 | 3.9x16 | 33X10
Highway 2.3X16 47X16G | 5.3X10 1.2 X 16 1X 10
Rail 2.4 X168 48X10 | 54Xx16 | 1.2X10 1X 10
Water 6 X 18 1.2X16 | 135X 168 3X 10 25X 16
GHG Emissions
CA GHG Emissions (in 450
million metric tons C@ (assuming 400 900 350 275
equivalents) AB32 targets

43




are reached)

% GHG Emissions from

) 50 35 80 20 40
Transportation
CA GHG Emissions from
Tran_sportatlon (in million 295 140 720 70 110
metric tons of C@
equivalents)
Public Transportation
Ridership (riders/year) 894,931 6.2 X°10 1.7 X106 9.2 X 16 6.1 X 16
F_’ercent (_)f commuters that 5 704 20% 50 70% 40%
ride public transportation
Percent of transportation
budget allocated to public 30% 50% 10% 80% 80%
transportation
State of the Environment
Land Quality
Extent of developed | g 7y1¢ | 105x10 | 12x1¢ | 85Xx1F | 75X10
land (acres)
Air Quality
Days of unhealthy
levels of ozone per 158 250 600 200 50
year (measured within
each air basin)
Peak 1-hr ozone 0.082 0.09 0.20 0.08 0.05
concentration (ppm)
NOXx emissions from
mobile sources 270 100 650 200 125
(tons/day)
VOC emissions from
mobile sources 208 80 600 150 100
(tons/day)
Days with PM10
exceeding state 12 25 100 10 0
standard
Self-reported adult 14.3% 20% 2506 10% 10%
asthma prevalence
Water Quality
Days with MCL
exceedances for 200 375 450 150 100

drinking water
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Beach closings &

. 70 80 120 100 45
postings (days)
Resource use / efficiency
Statewide waste 75% 99% 50% 70% 99%
diversion rate
Total energy 129X 16% | 155X 168% | 165X 18% | 10x1d? | 7 X107
consumption (BTUS)
Energy consumption |, 5y 45 3x1F | 31x16 | 25%x16 | 2x10
per capita (BTUS)
Biodiversity (Note: These are specifically spedieisig within the state of California.)
Total threatened
species (plants & 200 275 300 225 140
animals)
Total endangered
species (plants & 500 700 800 600 375
animals)
Total On Road Vehicles
Total registered vehicles 38.81 X°10 142X 16 | 163X16 | 55X 10 19 X 16
Avg. Vehicles per person 1.2 3.5 5 1.25 0.5
Tourism
% Hotel Beds Occupied 99% 90% 99% 55% 60%
jegft of state travelers per 5 50, v 1§ | as5x18 | 6x16 | 25x16 | 3X10
# within state CA travelers , ;g5 5 1§ | 5x1¢° 4X 10 2x16 | 35Xx16
per year
Transient Occupancy Tax| g1 19 | g20x16 | $23x16 | $15x16 | $14 X 16
Receipts
Travel Time
Me_an commute time 316 27 45 10 35
(minutes)
Median commute time 16.7X90| 15X 10 40 X 10 10 X 16 28 X 10
Vehicle miles traveled
z’rﬁﬁ'é‘;')e miles traveled 534.1 63x18 | sx10t | sx10* | 4ax10t
Fuel economy (gasoline 28.4 50 o 27 38

equivalent mpg)
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3.2.1. Accessibility

Business as Usual

Accessibility is projected to increase overall,msbme disparities between rural and
urban areas. This is most likely to occur due eorttany projects in development to
address accessibility throughout the state andiffarent ethnic, demographic, and
income groups. The assumption is that some of ghegects will successfully increase
accessibility to the targeted population.

Average fares are projected to increase to appmrtein $1.75, to adjust for increasing
wages, fuel prices, maintenance, infrastructurestments, and other factors. The
percentage of rural low income residents utilizindplic transportation is projected to
increase to approximately 5%, due to projects targe¢hat specific group. However,
barring any specific program that addresses urbanulptions, bus routes in urban areas
will become more spread out, due to a predictedllefzurban sprawl and increasing
sizes of cities.

Scenario Future States

Changes to accessibility of transportation arestated with many other system
variables, such as alterations in public transpiortacost of mobility, total on road
vehicles, vehicle miles traveled, total income, @rdss State Product. Increases in some
of these variables, which are specifically quaalife for each scenario, will decrease
overall accessibility.

In “Green is Golden”, investment in public trangjption and the desire of the
government to enhance the infrastructure and mnitdger fares will allow accessibility

to stay high. Low income residents in urban andlrareas will be able to live close
enough to a transit station, and will be able fordfthe fares. California expands public
transportation specifically to poor and rural néigthoods, primarily in order to decrease
congestion for commuters but consequently incregaatessibility. Overall, mobility is
high for all residents, allowing accessibility nmain high.

In “Convenience Trumps”, however, areas are inengsisolated and difficult to reach
via public transportation as urban sprawl becorhesibrm, creating hardships for low
income residents that live far from work. Residemt® are unable to easily access
public transportation are forced to invest in paedwehicles, adding to the congestion
and making transportation a larger percentage siop@l income. Rural residents are
unable to rely on public transportation, and urbpraw! has widely spread out bus lines
in cities, making even urban residents have diffjcutilizing alternatives to cars.
Average fares are prohibitively high, eliminatingshlow income residents from
utilizing more expensive modes such as trains. Tacsessibility in “Convenience
Trumps” is the lowest overall.
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“Holding Our Own” and “Grown from Grassroots” anetated by low economic growth
and a limited ability for low income residents ftoad high mobility prices. In “Holding
Our Own”, sweeping alterations to the technologynobility have made public
transportation more expensive, but an emphasisaitest energy use and alternatives to
the typical commute has increased demand. Aveigs aire high but not unaffordable,
so low income residents are willing to invest glglly higher percentage of income to
commute using alternatives to a personal vehideuRately, re-development has
decreased urban sprawl and localized much dawglkréowering the need for
transportation assistance. While many people ngdonommute due to alternatives such
as telecommuting, the low income segments, paatilyuin the service industry, face
increased hardships with the high fares, and aablarto afford the new vehicles or
utilize outmoded fossil fuel cars. However, willimgss to accept these difficulties
maintains demand for public transportation by loaome and rural populations, keeping
accessibility relatively stable.

“Grown from Grassroots” manages the low economaeviin in a different manner than
“Holding Our Own”. The limited funds available hasemewhat stunted increases in
public transportation infrastructure, forcing manyal residents to live far from transit
stations. However, fares are significantly redu@sdpublic transportation becomes the
most viable, attractive option for residents ofiatlome levels. Mixed use and urban re-
development have decreased the overall need follitgpimaking daily errands more
accessible via walking and biking. This is an imiaot aspect of maintaining
accessibility, as the price of gasoline and taxesgahicles, indicators of the overall cost
of mobility, have increased dramatically and lowame residents are unable to afford to
drive on a regular basis.

3.2.2. Commercial Aviation

Business as Usual

Passenger demand at the three commercial airpattte iSan Francisco Bay Area is
expected to increase from 56.5 million annual pagses in 1998, to 82.3 million in
2010, and doubling to 111.1 million annual passenge2020. It is anticipated that the
Oakland and San Jose airports share will increase the current 34 percent of
passenger traffic to 45 percent by 2020.

Increasing demand will likely require increasegait capacity and improved ground
access. Increasing capacity at existing commeselalice airports is expensive since they
tend to be surrounded by urban developments arjdcdub environmental concerns.
Additionally, as demand grows closer to capacitytraffic will be increasingly forced
from larger commercial airports to surrounding gahaviation airports. Increased
demand at general aviation airports could stimugigosition in the surrounding
communities (Hansen 2002).
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A linear extrapolation of current trends resultaiprojected 120,500,000 enplanements
in the year 2030.

Figure 38: Passenger Enplanements per Year in Catifnia
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(Data Source: Federal Aviation Administration 2007.

Scenario Future States

California’s commercial aviation sector is currgrficing steadily increasing demand
and demand is projected to double by 2020. Yeamhfamements in California vary
drastically in our four scenarios. In “Green is Gai” and “Convenience Trumps,”
increased economic growth results in a higher nurabenplanements than occurs
today. However, in “Green is Golden,” the intermation of air travel’s environmental
externalities has causes a large increase in torkeds. The 100 million enplanement
figure is significantly lower than a “business asial” projection of about 120 million. In
this scenario, fewer citizens can afford air tralrelcontrast, “Convenience Trumps”
presents a highly affordable and busy air travéligtry. In this scenario, the capacity of
California’s commercial airports is a crucial pretnl as demand will exceed supply.

“Holding Our Own” and “Grown from Grassroots” bdthve large decreases in air
travel. In “Holding Our Own,” the aviation industiy subjected to a financial crash
period, and then recovers to a much lower demarel than exists today. In “Grown
from Grassroots,” air travel is unaffordable du¢he low household incomes in
California coupled with rising costs due to envireental protection.

3.2.3. Cost of Mobility
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Scenario Future States

Overall, we expect the cost of mobility to be highacross all indicators in “Green is
Golden.” This is a reflection of increasing econmomealth, increasing consumer
demand, and environmental pressures to adopt neaner technology. The lowest
overall cost of mobility occurs in “Convenience mps”, where we expect governmental
subsidies to keep fuel prices low and low environtakcosts. “Holding Our Own” will
also see an increase due to increasing econonssyee but the lack of environmental
pressures will keep it lower than in “Green is Gulid It is also possible that there will
be governmental subsidies in this scenario, butotite degree witnessed in “Holding
Our Own.” “Grown from Grassroots” has an intemegtpicture for total cost of mobility,
with higher petroleum fuel prices and fuel taxas, lbwer vehicle prices and fewer
vehicle miles traveled. Thus, while certain elersaftmobility are more expensive, the
percentage of household income spent on transiedses.

Fuel Price

Business as Usual

Given the substantial volatility and the extremiéicilty in predicting future trends, we
have chosen the business-as-usual value for 2038 tioe value obtained from a
consistent increase of 3% per year. This calculagsults in a price of $5.43 for
gasoline and $6.20 for diesel, in 2006 dollars. /tve acknowledge that this is an
unlikely trend for the fuel price, we have choskis talculation in an effort to simplify
the final analysis, which is focused on the reltNferences between scenarios and not
the method of prediction.

Business-as-usual projections using historic tréadthe federal fuel tax show the tax

increasing to 80¢ in the year 2030, and the stegktéx increasing to 60¢ in the same
time period.
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Figure 39: Federal Fuel Tax

45.0

40.0 ; /
y = 0.0042x2 - 16.248x + 15736 /
35.0 R? = 0.9229

30.0 - /
25.0

20.0

Cents / Gallon

15.0

10.0

5.0

0.0

5 6].900 1920 1940 1960 1980 2000 2020 2040 2060

Year

(Data Source: American Petroleum Institute 2006)

Future States

Fuel price is more associated with the environmigntaritization axis, than the
economic axis, although both have notable effdiss, “Green is Golden” and “Grown
from Grassroots” have substantially increased peiro fuel prices, reflecting
environmental pressures, but “Green is Goldentéatgr than “Grown from Grassroots”
because of the added economic pressures.

It is important to note that we have not includee price for any alternative fuels. We
have done this because at this point, it is n@ralich alternative fuel or which new
technology will be the most successful, and we l@nasen not to make predictions as to
which technology will “win the race.” However,ig clear that in “Green is Golden” and
“Grown from Grassroots”, the high environmentabpty will create an environment in
which alternative fuels will be highly successiulthese scenarios, as petroleum fuel
prices increase, this will create an incentiveotklfor other alternatives, as well as
making the currently expensive technologies maraetve and competitive. Thus,

while we do not have a metric for this effect, ve&reowledge that it will be a major
aspect of the total cost of mobility in these twersarios.

We also see alternative fuels as being an impoaspect of “Convenience Trumps” and
particularly “Holding Our Own”, but not for the reans given above. As worldwide
populations continue to grow and countries sucBl@ea and India continue to develop,
the demand for petroleum products is expecteddaease exponentially. In order to
ensure the desired level of consumption, it wilifogortant to reduce our dependence on
foreign sources of oil. Thus, domestically produatdrnative fuels will increase in
importance and production. However, the type ofsftigat will be successful in
“Convenience Trumps” and “Holding Our Own” are velifferent than those described
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above as being successful in “Green is Golden™@&rdwn from Grassroots.” Whereas
those were motivated by environmental awarenessetimay have severely negative
environmental benefits.

Vehicle Price

Business as Usual

Using the trends shown in Figure 6, we project thataverage domestic vehicle price
will increase to $34,896 (in 2001 dollars) by theay2030.

Figure 40: Car Price- Overall Average
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Future States

Vehicle price can be seen as an indicator of thel kef adoption of new technologies,
since the initial adoption of these technologieglteto increase the average vehicle price.
We see the highest vehicle price in “Green is Qoldad “Convenience Trumps.” The
high price in “Green is Golden” reflects a highdéwof innovation and the need for low

or zero emission vehicles. These vehicles represhigh initial investment that will then
be paid off over the long term through improvedogéhcy. This high price tag creates
issues with equality, as the percent of income sperransport increases substantially
more for lower income households than for middted apper-class households.

“Convenience Trumps” also has a substantial iner@asehicle price, although the type
of technology adopted in this scenario is veryetght from that of “Green is Golden.”
In this scenario, innovative technologies are fedusn decreasing emissions and
increasing the miles per gallon (or equivalent)widger, in “Convenience Trumps,” new
technological developments are focused on incrggsenformance and luxury, which
have a negative environmental effect.
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The lowest vehicle price is observed in “Grown fr@rassroots,” reflecting a
simplification of transportation. Although therelMde technological innovations to
improve environmental performance, they will notthe same sweeping changes made
in “Green is Golden,” because the consumer bass ke disposable income to make
the high initial investment. Technologies thataétrold cars to be more efficient will
also decrease the practical vehicle price, becamseavill be able to pay a reduced
amount to maintain and improve old cars, insteadbeing to invest in new.

Percent of Income Spent on Transit

Business as Usual

We project that in a business-as-usual case, tleempRge of income spent on
transportation will remain the same as the curséate value and will continue to be 39%
and 19% for low and middle income households, retspy.

Future States

Addressing the percentage of income spent on trenisnportant because it can
highlight issues of inequality, when the percensage vastly different for lower and
middle income households. Typically, lower incone&i$eholds spend a significantly
greater percentage on their income on transpadt{tas difference is expected to widen
in “Green is Golden.” The difference is expectedamain about the same for
“Convenience Trumps” and “Holding Our Own,” althduilpe percentages themselves
will decrease slightly and increase slightly, respely.

Interestingly, the percent of income spent on itasgxpected to be comparable for
middle-income households in “Green is Golden” a@drivenience Trumps,” where new
technologies increase vehicle price, but househalkishave increasing income.
However, the percentage is significantly higherléaver income households in “Green is
Golden.” This difference reflects the fact thag thchnologies adopted in “Convenience
Trumps” are expensive, but not required, and tbu®i-income families can simply
choose not to purchase them. However, in “Gre&nislen,” the new technologies are
driven by increased environmental prioritizationgd aherefore required by all in order to
reduce emissions.

3.2.4. Demographics

Population Distribution
Business as Usual

Population projections for the state of Califorara fairly uncertain. These projections
must take into account immigration and emigratates as well as birth and death rates.
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For the purposes of scenario analysis, these mikigactors are less important than
knowing the physical limitations on population.dssence, population growth will be
limited by the physical space available to house&lents. Likewise, population decrease
will slow as the supply of available housing in@esin desirability to outsiders. Overall
population will also fail to reflect changes in degnaphics, age groups, or other
population fluxes. In the business-as-usual das@opulation of California will reach
46,400,000 in the year 2030.

Future States

In scenarios with high economic growth, the popakagrowth will rise accordingly.
Unburdened by regulation, population will reachn@i@lion people in 2030 in
“Convenience Trumps.” By comparison, the poputatill only reach 53 million
people in “Green is Golden” as immigration is sorhaticonstrained by environmental
impacts of population growth. Due to the fact thiatironmental priority focuses more
on businesses than individuals, population growthains unregulated in this scenario.
In “Holding Our Own” the population of Californi@aches 30 million by 2030. This low
population reflects the mass exodus from Califochia to low economic growth and a
consistently poor housing market. With more of eubon communities, “Grown from
Grassroots” sees a population of 35 million in 2030

Figure 41: California Projected Population
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Age Distribution

Business as Usual

Age distribution will be highly affected by the exnic state of California. A stronger
economy will encourage growth in the working aget@e as well as provide a small
push towards an increase in birth rates. Envirortahgmiority will have less an effect on
age distribution, but will most likely manifesteét§from a health perspective for the
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older generations. The proportion of elderly wdMe an impact on transportation if their
behavior does not change with time. As shown iufegl4 below, the age distribution
will dramatically change by 2030. In that year thember of seniors will have doubled,
with one out of every six Californians over age 65.

Figure 42: California Projected Population
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Future States

In the scenarios with high economic growth, the dig&ibution only changes in
magnitude since people of all ages come to Caldoin “Holding Our Own” the
middle-age population segment sees the largestaseisince many people age 25 — 55
could no longer afford to live in their homes ampadments and moved. As a result, the
percentage of the elderly population will increeslative to other age groups.
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CPI and Inflation

Business as Usual

By 2030 inflation will increase prices by arounflyfipercent. The projection for the
business-as-usual case is shown below in Figur&hi8.inflation value assumes the
relative prices of goods such as food and energg hat dramatically increased.

Figure 43: California CPI 1965-2005, projected to @30 (1982-1984=100)
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Based on this regression, an annual inflation sabout 2.5% was calculated. This
annual rate is considered an acceptable rate oftlrdout is sensitive to the price of
energy and food, two commodities that could hageiBcant price changes as climate
change effects take place over the next thirtysiear

Future States

Inflationary expectations for 2030 will be drastigainderstated in “Holding Our Own.”
In this scenario inflation will be at its worst,caeinting for rising energy and food prices.
Real prices may also increase in “Green is Golden “Grown from Grassroots” due to
regulation-imposed taxes on certain goods in reflaof their environmental impact.

Median Income

Future States

Median income is strongly related to the overabsgth of the California economy. In
scenarios with low economic strength, median Caditm income is less than today’s by
a noticeable margin. This difference has serioydigations regarding household
behavior and affordability of environmental goodsl @ervices. In the other scenarios,
disposable income is high enough that a signifipantion of the population will become
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more price insensitive, further supporting moreexgive goods and services, regardless
of the environmental impact.

In “Green is Golden” median income is quite higtt bot as high as “Convenience
Trumps” due to earning potential restrictions stengnirom environmental regulation.
The same justification influences the income in fdilog our Own,” having a slightly
higher median income than “Grown from Grassroota¢ome increases in line with
high economy are greater in magnitude than theedses associated with low economy.
This difference is justified by the overall stremgtf the California economy and
economic inertia that must be overcome to creath awrastic reduction in median
income.

Figure 44: California Median Income
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Employment and Unemployment Rates

Business as Usual

Unemployment rates remain a volatile statisticrimggheavily on economic prosperity.
Outside influences such as outsourcing of labadpaomented workers, and part-time
employment affect the unemployment rate uniquelyaoh scenario. By 2030 the
unemployment of California should approach an ahauverage between 2 — 4%. Due to
seasonal variability and other influencing factoing unemployment will still fluctuate
around this rate.
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Figure 45: Average Unemployment Rates for Califorra
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Future States

While short-term unemployment was highest in “HoglOur Own” and “Grown from
Grassroots,” gradual economic rebuilding keepsuttemployment rates in check. In
“Green is Golden” and “Convenience Trumps,” unemgpient rates slowly decrease but
are never eliminated altogether. Long-term unemplenyt rates will balance job scarcity
with the population of able workers and cost oing/mobility.

3.2.5. Freight

Business as Usual

Freight will always play an important role the @ainia economy. The ports of Los
Angeles and Long Beach, along with the San Frao@sd Los Angeles airports, will
remain the gateways to global trade for Califoama the United States in each scenario.
Port utilization, and consequently environmentgbaat, will depend greatly on freight
and transportation in each scenario. Energy consamand air pollution will comprise
two of the largest environmental impacts freight have on California. Increased
growth in air and ground freight will increase ialwe to $200 billion and $1 trillion,
respectively, by 2030. This growth will be refieetof the increased trade with East
Asia as it travels through California to other deations in the US. At that time major
ports of call, airports, and transportation hubk wa further strained. Without proper
infrastructure improvements the system will evellyugach a choking point where the
system cannot keep up with demand, forcing busasetsslook elsewhere for support.
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Future States

In “Convenience Trumps” freight is least restriceet features strongest growth. This,
in turn, places enormous burdens on the oceargrairland. While coping with the
tremendous shipping strains, the roadways in Qalidcand supporting infrastructure
will remain highly vulnerable to disruptions. Stseeasement could be capitalized with
logistical improvements. Environmental regulattbminishes the quantity of freight
some in “Green is Golden,” but not too much. “HalgiOur Own” features a low
economy, but a lack of environmental regulation amish to do ‘whatever it takes’ to
restore the economy leads to slightly better grawém in “Grown from Grassroots” with
its environmental focus. While this environmentadids may lead to slower growth in
freight, value to society may be added elsewherts iplace.

3.2.6. Greenhouse Gas Emissions

Business as Usual

Based on California’s Assembly Bill 32, greenhogase emissions are anticipated to
level off and decrease, contrary to the projectibhistorical trends (Nunez 2006). These
reduction goals are shown in Figure 46, juxtapasi the projection.

Figure 46: Historical and projected greenhouse gasmissions trends.
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Scenario Future States

Greenhouse gas emissions are likely to demonstratarkedly different trend in each of
the four scenarios. In “Green is Golden,” emissiaresthe closest to the business as
usual because while environmental priority is hgifoo is the economy. There is a
desire to maintain a strong economy and retaimiegses in the state, which includes
shipping needs. For this reason, transportatiotribories to half of the emissions.
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“Convenience Trumps,” on the other hand, shows €ons as double that of the
business as usual projection. This is due in pattie fact that additional businesses will
be migrating to California to take advantage ofrélaxation of monitoring and
enforcement of environmental regulations, espgctatbse concerning climate change
issues. This is also reflected in the 80% of emrssgenerated from transportation
means.

“Holding Our Own” paints an interesting pictureterms of greenhouse gas emissions.
Despite a low environmental priority, they are vemyilar to “Grown from Grassroots,”
the other low economic scenario, and have the Eagsions due to a decrease in
demand for transportation. With a high environmepterity on the other hand, “Grown
from Grassroots” has low emissions because thexgisat awareness of environmental
issues, including greenhouse gas effects. Trarepmmtcontributes to 40% of emissions
as older cars are still in use.

3.2.7. Public Transportation

Business as Usual

Projections of public transportation ridership &madding are difficult to make because
they follow non-linear trends that depend on paditatnd exogenous economic factors.
During the period of 1990-2000, the number of @afifans that rode public
transportation grew by 0.2 percent while fundingré@ased 20 to 40 percent.

Scenario Future States

Californians’ ability to afford alternatives to gidbtransportation determines its role in
our scenarios. “Holding Our Own” has the highest & ridership due to the collapse of
many other options with 70% of commuters using jguibhnsportation and almost all
transit funding allocated for public transportatié@rassroots Green” (40%) has a very
high rate of ridership despite a lack of fundingniprove and expand the transport
system beyond current levels. While the percentdgi@nsportation funding slated for
public transport is high, the overall level is low.

“Green is Golden” includes a public transportatsystem that is very well funded, but is
not used to its full capacity due to the abilityitsfcitizens to afford private modes of
transportation. 20% of citizens use public transgimn to get to work. The concept of
“induced demand” is at play in this scenario; tbgernment limits personal vehicle
travel times so that people use public transpamatihen they need to travel outside of
their allotted times.

“Convenience Trumps” paints the bleakest picturepidlic transportation. There are
many more commuters in its booming economy, yept#reent which chose public
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transportation are consistent with the current oatbout 5%. Citizens of this scenario
witness the influx of a significant number of tréars to an already congested road
system. Funding in this scenario is allocated smlronprovements before it is used for
upgrades to the public transportation system.

3.2.8. State of the Environment

Scenario Future States

The economic axis has two primary effects on therall/state of the environment: first,
higher economic growth means that there is moreayanailable for environmental
protection (and vice versa for lower economic gigwand second, a growing economy
leads to expanding population and development. Wénehis expanding population
spends their increasing wealth on environmentakptmn is then determined by the
second axis, environmental prioritization. Thus,“fereen is Golden,” the expanding
population puts pressure on the environment, kit #tonomic wealth can help to limit
their total impact. In “Convenience Trumps,” thirogyth and development goes
relatively unchecked. In “Holding Our Own,” the pseire from economic and population
growth is reduced, but there is added strain frodividuals and businesses looking to
cut costs associated with environmental protectamally, in “Grown from Grassroots,”
there is reduced strain from development, and agjhdhe total money available is
reduced, a greater portion of it goes towards enwrental protection.

Overall, the state of the environment in “Growmfr&rassroots” is the highest.
However, it is possible that the high environmeptabrity characteristic of “Grown
from Grassroots” is in fact caused by a severeridettion in environmental quality.
This pathway would look as if California is movitgyvards “Holding Our Own,” but the
backlash against poor environmental quality tharsea a “flip flop” into “Grown from
Grassroots.” Thus, although the current treatmétiteoenvironment is highest in
“Grown from Grassroots,” it may still be experiemgithe results of the previous
decades. (Note that this is not the only pathwag&ch “Grown from Grassroots,” and
we assume a more stable pathway in our furtheugssons.)

Land Quality

Business as Usual
Following the trend in Figure 16, it is predictédt the extent of developed land will
increase to 9.7 million acres (or by about 40%g lbusiness-as-usual scenario.
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Figure 47: Extent of Land Developed
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Future States

The land quality in each scenario is closely tmthe rate of population growth and
development discussed above, as well as each szeparvironmental prioritization. For
example, “Green is Golden” and “Convenience Trunipsth experience economic
growth, but the extent of developed land is “Coneroe Trumps” is substantially higher
than in “Green is Golden”, where there is an emishas mixed development and urban
regeneration. “Holding Our Own” also has a growtlhe extent of developed land, but
for opposite reasons. The higher than average pgsop&lues throughout the state of
California are expected to drive middle and loweoime families out of the cities and
into the currently undeveloped lands in the desedt Central Valley, particularly the
areas east of Los Angeles. “Grown from Grassrd@aisss the lowest increase in the
extent of developed land, as economic developnsdotn and environmental pressures
lead to limits on the taking of undeveloped lands.

Air Quality
Business as Usual
Decreasing trends can be observed for each ofithaat indicators. It is predicted that in

a business-as-usual scenario, these trends wilihc@n but the rate of decrease will slow
and begin to flatten out as we get closer to 2@ (Figures 48 through 52).
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Figure 48: Total Days Above State Ozone Standard
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Figure 49: Overall Average Peak 1-hr Ozone Concenrdition
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Figure 50: Overall Average Peak 24-Hr PM10 Concenttion

180

160 X

140 é"

120 +

100

y = 9E+128x 38446
R? = 0.4555

T~

80

Concentration (ppm)

60

40

20

0
1980 1990

2000

2010

2020 2030

2040

(Data Source: Air Resources Board, Cal/EPA 2006)

Figure 51: Mobile On-Road VOC Emissions
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Figure 52: Total Days Above PM10 Standard
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Future States

Air quality is the area of the environment mosedily affected by the state of
transportation. As such, scenarios with a highlle¥en-road vehicles and total vehicle
miles traveled will necessarily have more daysightozone levels, higher NOx and
VOC emissions, and more days with PM10 levels edicgethe state standard. The
percentage of adults reporting asthma cases 8ol la¢ higher, as a secondary effect of
these emissions.

However, technological developments can play aromapt role in reducing the amount
of emissions, if innovative energies are focusethoreasing fuel efficiency and other
environmental goals. For this reason, “Green igdéwl has excellent air quality (as
measured by VOC and NOx emissions, peak ozone ntatiens, and days above state
regulatory standards) even though it has a highbeumof on-road vehicles and total
vehicle miles traveled. In fact, it has betterciality than “Convenience Trumps” or
“Holding Our Own,” despite having more vehiclestthee driving further. Nonetheless,
the combination of environmentally-focused innowatand low vehicle miles traveled
creates the highest overall air quality in “Growoni Grassroots.”

Water Quality

Business as Usual

Historically, water supply and maintenance of atalele drinking water quality has
played a critical role in shaping the developmdr€alifornia, due to the water scarcity
in much of the state. Over the long term, thereeiaaen vast improvements in overall
water quality, with technological innovation an@ fimplementation of more stringent
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regulations. However, as the population continoagow, particularly in the arid
Southern California region, current water supplgt aater sanitation facilities will face
increased strain.

Changing weather patterns associated with climaege also pose a significant threat
to both water supply and water quality. It is utaegr whether supply will be adequate for
California’s growing population if there is a loteym drought. On the other hand,
current facilities may not be able to handle theoftifrom increased precipitation or
increased storm intensities. These trends areallytimpossible to predict, and are
outside the scope of this project.

Based on the current trends, it is expected tlesetivariables will continue to decrease,
at a decreasing rate, i.e. flattening out as weagmh the year 2030. According to these
simple trends, the number of days with MCL exceedarior drinking water will be 200
and the number of beach closings and postingsowillO in the same time period.

Future States

Although water quality can be seen as similarlyatiegly affected by the level of
development and population growth, it is less kel be positively affected by a “cure-
all” type technology. This is particularly the caseCalifornia where the combination of
increased demand on an already strained waterysupp/ create an unstable, risky state
for water quality. Thus, “Convenience Trumps” hasipwater quality, as measured by
the number of Maximum Contaminant Level exceedaaoesthe number of beach
closings, as a result of its vast development amddnvironmental priority. However,
“Green is Golden” also has relatively poor watealgy, due to its high level of
development, and despite its high economic wealthpotential for technological
innovations. In fact, “Green is Golden” has worssev quality than “Holding Our
Own,” even with “Holding Our Own’s” low environmaeaitpriority. And again, “Grown
from Grassroots™ combination of low developmentidmgh environmental priority
create the highest overall water quality.

Resource Use Efficiency

Business as Usual

Following the current trend, it is expected tha ¢hate of California will consume
around thirteen trillion BTUs per year in the y@880. However, when coupled with the
population growth rate, this represents only a kmatease in the total energy used per
capita.

At the present rate of increase, the statewidersiive rate will be approximately 75% by
the year 2030.
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Figure 53: Total Energy Consumption in California
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Future States

Innovations in resource use and efficiency can stem two different motivations: the
need to reduce one’s environmental impact and ¢ee to decrease economic costs.
Thus, “Green is Golden” is motivated by its envimental prioritization and strong,
competitive business environment; “Holding Our Ovusiotivated by its need to cut
costs; and “Grown from Grassroots” is motivatedbth its environmental prioritization
and its need to cut costs. While there will be somm@r motivation in “Convenience
Trumps” due to the strong business environment)elieve that the readily available
money will outweigh these needs, and leads to tigscenario in which resource
efficiency is relatively unimportant. “Holding O@wn is also an interesting case
because its leading motivation — cost cutting — matynecessarily lead to environmental
efficiency improvements, but rather efficiency imer areas of the economy (e.g. labor,
capital). Thus, it has some improvements in resoafficiency, but lags behind “Green
is Golden” and “Grown from Grassroots,” which aretivated by environmental
reasons.

Biodiversity

As discussed in relation to other environmentaicawbrs, particularly land quality,
biodiversity is strongly affected by the overalld¢ of population growth and
development. However, while environmental priogtinn may aid in diminishing the
effects of this growth on other aspects of envirental quality, biodiversity cannot be
controlled through technological innovations. Lisnid physical growth and expansion
may help to mitigate negative effects on biodiwgrdut, overall, “Green is Golden” and
“Convenience Trumps” are expected to have the Bighgpact on biodiversity, even
despite “Green is Golden’s” high environmental ptio (In “Green is Golden,” we
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expect more money to be spent on endangered spactthus more animals kept alive
in captivity et cetera, but the total number listad still be very high.)

We expect that environmental priority will also ypkrole in the number of species
listed, in that “Convenience Trumps” will have @gter number listed than “Green is
Golden” and “Holding Our Own” will have a greatarmber listed than “Grown from
Grassroots.” However, economic growth and devekgrwill be the primary driver of
the number of species listed, and thus “Green i€ and “Convenience Trumps” will
be both higher than “Holding Our Own” and “Grownorft Grassroots.”

It is also important to note that in reality, thenmber of species listed is closely tied to
the congressionally mandated budget allowed t@#martment of Fish and Wildlife for
the listing of species. Clearly, in scenarios vattower environmental priority, the
approved budget will be lower. We have considenediumber of species listed, as if the
funding were identical in all scenarios, and thassinot have an effect on the number of
species listed. We have used this metric as anatah of the state of biodiversity, not of
funding, and have made this assumption to isoletetfects of the axes on overall
species health.

3.2.9. Total On-Road Vehicles

Business as Usual

California Department of Transportation has creat@dojection of the total on-road
vehicles through 2030. The business as usual fsr@cadicts total vehicles to increase at
an average rate of 1.69% annually. This forecasased on projecting a number of
current trends, including population, socioeconofadators, vehicle fuel economy and
prices, legislation, and income. The business aalysojection by CalTRANS is 38.805
million registered vehicles.

Figure 54: Projected Total Registered Vehicles
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Scenario Future States

Table 8: Breakdown of Total On-Road Vehicles

Total
Population
Total (except ages 5- | Total
Scenario | cars/person| 17) Vehicles

BAU 1.2 35,398,721 38.805
1 3.5 40,708,529 142.479851
2 5 32,637,186 163.18593
3 1.25 44,022,371 55.0279637
4 0.5 38,160,256 19.080128

Total on road vehicles and vehicles per persomeda¢ed strongly to population
projections and the state of the economy. Sincersop can only drive one car at a time,
no matter how many are owned or registered in Qali& in each scenario, the total
vehicles actually on the road at one time will in@ted by the population of the driving
age. In “Green is Golden”, the strong economy Hhlasvad more people to be able to
afford more than one vehicle, bringing the avenagéo 3.5 vehicles per person. Some
vehicles are destined for specific uses, such i efaands and commuting. Households
in “Green is Golden” can also generally afford aidaial, more expensive cars with
lower fuel economy, used for long car rides or sggexcasions. While these might emit
more, they are driven less and tend to sit in #irage longer. In “Convenience Trumps”,
the population again can afford multiple cars pmrdehold, up to 5 per person. People
prioritize their disposable income by purchasingefoel inefficient vehicles and few
alternative fuel vehicles, which are not mainstreareasily accessible. The number of
cars on the road increases dramatically, as pehplge to drive more often.

In “Holding Our Own” and “Grown from Grassrootshet lack of a strong economy
prevents households from purchasing excess vehatlesr than as a necessity. “Holding
Our Own” shows 1.25 vehicles per household, onghtlly higher than California
Department of Transportation projections. Many peatill require vehicles for
commuting, traveling, and running daily errandswdwaer, households need to share
vehicles, and many people are forced to purchaker,dhigher emitting vehicles.

While the total on road vehicles and average nurabears per person is the lowest in
“Grown from Grassroots”, approximately 0.5 autos person, this is due to personal
choice and different priorities for disposable im&E as opposed to limits on spending
due to the state of the economy. People have n@deonhscious decision not to purchase
vehicles, or to limit households to one vehicle] &mdrive significantly less. Other
factors influence this decision as well, such a&shiigh cost of mobility.
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3.2.10. Tourism

Business as Usual

Based on historical trends of increasing numbenrgsitiors to California, overall tourism
is projected to increase. Below is an example efattojection of one related variables:
transient occupancy tax receipts (Figure 55).

Figure 55: Transient Occupancy Tax Receipts

c
o012
=10 /

1990 2000 2010 2020 2030

(Data Source: California Transportation Commissi2005, California Travel & Tourism Commission
2007)

Scenario Future States

Travel to and within California will happen with wfithout a strong economy because
people will always come to visit such attractiossyasemite, Disneyland and the wine
country. The patterns of travel will be very difet, however. Hotels will be at nearing
full capacity in “Green is Golden” and “Convenienceimps” due to the strong
economy; although “Green is Golden” will have aagee number of CA residents
traveling within state. Transient occupancy taxengts will be high reflecting this
sustained increase in tourism.

“Holding Our Own” and “Grown from Grassroots” hawetable tourism pattern changes.

In “Grown from Grassroots” in particular, withines¢ travel is increased from business
as usual despite the weak economy and decreasmsient tax receipts. The majority of
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leisure travel in this scenario is comprised of dagl/or overnight within state trips and
therefore less tax revenue is generated and harielsegatively affected. “Holding Our
Own” has the least tourism in general due to itsl@sb energy needs. Tax receipts are
low because people are traveling economically anveéignment officials receive heavy

subsidies when traveling.

3.2.11. Travel Time

Business as Usual

Projections of commute times are based on geograhployment trends. The highest
rate of employment growth is expected to occuniarid areas, while coastal area jobs
will still outnumber inland jobs in absolute num&erhis is likely to increase inland-to-
coastal commutes, which would require upgradesattsportation infrastructure to avoid
further congestion. A linear extrapolation of catreeends suggests that California
workers will experience an average commute tim&lo® minutes and a median
commute time of 16.7 minutes. However, in a Jur@3fress release, the California
Public Policy Institute projected that travel timegeneral will increase by 48% by the
year 2025. The decreasing trend in median comnmagsstis unlikely to continue since it
has been caused by a major shift from suburb-fontid suburb-to-suburb commuting.

Figure 56: Mean and Median Commute Time of Califoria Workers over 18 Years Old: Linear
Extrapolation of Current Trends
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(Data Source: US Census Data accessed online dsimgrican Factfinder 2000, 2005)

Other factors that are likely to affect travel tiame demographic shifts in age, culture,
and income. Past data has shown that older drigegggwing population segment, are
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more likely to drive alone, potentially adding tongestion. The growing Latino
population, on average, has had a higher tendemaafpooling and compact
communities, driving down congestion. However, thesd is most likely caused by
income and will likely shift as cultural and econiorassimilation occur. Household
income and sex tend to have a stronger correlédi@emmute time than ethnicity.

Scenario Future States

Travel time, measured in mean and median commutestishows a general increase in
all of our scenarios due mainly to population iss®e Median and mean commute times
tend to differ when parts of the population engageery long or very short commutes.
Our scenarios reflect a general tendency for arease in mean commute times while
median commute times are more variable. Althougtiamecommute times decreased
9% from 1990 to 2004, our scenarios reflect a dendrom this trend.

In “Green is Golden,” California maintains similemmute times to the baseline year,
with a 27 minute average commute time. While trenado’s storyline involves a period
of very bad congestion, the commute times becoaiglizied by the year 2030. In this
highly regulated society, commutes are optimizethigygovernment to mitigate the
effects of a growing population and to limit enviroental impact. The emergence of
transit-oriented suburbs and suburb-to-suburb cotimgalso contribute to the relatively
short commute time. The difference between meamasdian commute is due to a
division between those who drive personal vehiales those who ride transit.

“Convenience Trumps” has the most extreme increiasesmmute times, with a mean of
45 minutes. Rapid economic growth coupled withdee from environmental restraints
has resulted in sprawling development. In conti@&Green is Golden,” suburban
development in “Convenience Trumps” is less comgdacther beyond existing city
boundaries, and not designed with transit in miithough the government would most
likely attempt to mitigate the commute problemg, political will would not be strong
enough to solve the problem with public transpatat

“Holding Our Own” has a disruptive effect on commtitmes. California’s economic
crash and rebirth into a “modest energy” societytregulted in a ubiquitous dependence
on public transportation and a reliance on telecatimg. Those who still commute

travel very short distances due to the high pricaability, so mean and median
commute times have decreased to 10 minutes.

The “Grown from Grassroots” scenario has a relativeodest increase in mean and
median travel times due to the emergence of aifmzhbconomy in which workers
commute short distances to their jobs. In this adennon-motorized modes of
transportation become more common, which drivesnsota times upward. Median and
mean commutes are 35 and 28 minutes respectivelnaost all workers have the same
commute times because their jobs are located e h
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3.2.12. Vehicle Miles Traveled

Business as Usual

Due to expected population growth, the total nundferehicle miles traveled is
projected to increase linearly at the historic.ratas rate of increase will result in
approximately 534 billion vehicle miles traveledthbye year 2030.

Figure 57: Total Vehicle Miles of Travel
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Figure 58: Total Vehicle Fuel Consumption
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Scenario Future States

Vehicle miles traveled is primarily affected by aomic growth, and only secondarily
affected by environmental priority. Thus, “GreerGslden” and “Convenience Trumps:
have a greater number of vehicle miles traveled thkinlding Our Own” and “Grown

from Grassroots.” Meanwhile, “Convenience Trumpa$ a greater number than “Green
is Golden,” and “Holding Our Own” has a greater tn@emthan “Grown from

Grassroots.”

Thus, “Convenience Trumps” has the greatest vehidies traveled, as a result of high
levels of both business and personal travel. Tiseaegreat deal of urban sprawl in this
scenario with little mixed development, and peaplg solely on their cars for personal
travel, even for very short trips. Heavy congestiothis scenario also makes the vehicle
miles traveled produce significantly more emissions

There is a similar mentality in “Holding Our OwnHowever, the funds available for
transportation are significantly lower. Thus, peogly heavily on their cars, but overall
mobility is reduced.

“Green is Golden,” with its hyper-mobility, is antéresting case, particularly when the
high value for vehicle miles traveled is combinathwhe highest fuel economy of any
scenario. Thus, while “Green is Golden” ranks sddaighest in the total number of
vehicle miles traveled, it has significantly betsér quality than “Convenience Trumps,”
even though they have comparable values for vemdks traveled.

Finally, “Grown from Grassroots” has the lowestugafor vehicle miles traveled, with
somewhat improved fuel economy as well. In thixace, there is an emphasis on
shorter commutes and the use of public transportatnd biking, as a result of both the
poor economic state and the high environmentaligzation. Interestingly, the drastic
reduction in the number of flights will have thepogite effect of increasing the number
of vehicle miles travels related to leisure. Intgatar, there is a surge in local
ecotourism at the states many national parks. Qveavever, total vehicle miles
traveled is low.
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4. SCENARIO NARRATIVES

The narratives are stories to help make the Fi8tate values come to life. Narratives
help tell the stories of the scenarios in an irdkeng, accessible way. The Future State
values obtained for each system variable provideartspiration and quantitative support
for the scenarios, creating a skeleton of the partation system. In contrast, the
narratives do not focus on figures and valuesjrbtite details that make the scenarios
memorable. They paint the picture of what life &rachsportation will be like for various
members of society and for California as a whatel, describe how the variables interact
and play out to create a future society.
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4.1. “Greenis Golden”

(Illustration by Marcus Quach)

Snapshot:

« Californians strive for “green citizen” status.

e Citizens pay tax based on their “carbon footprint.
« Government regulates commute times.

« Efficient cars dominate transport system.

e Green business flourishes in CA.
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Breakout Box: A Day in the Life

Joe wakes up in his suburban condo to the smebftée from the café downstairs. He
gets up just in time to make the 8AM commute shefigrabs his car keys and transit
card and walks out the door. He glances at a magaan the rack in front of the local
café—Business Week. On the cover is a story abewsklyrocketing stock price of that
Chinese solar company that he just invested inhéfees his wife Joan saw it when she
caught the 7:15 commute.

It is his turn to drive the carpool, so he insdits transport card into the dash console
and drives to the usual meeting spot. His coworkénsb in the car, talking about
politics. Bruce says “I'm voting for Challenger. yane who is willing to try something
other than this awful carbon tax can have my vote.”

On the way to work, they pass by ugly old neighbods that weren’t able to make the
change to new, efficient transportation technoloye GHG taxes hurt them badly and
their local economy is still adapting. He lookedfa new light rail system with pride, as
his firm had helped build it. Hopefully, it will pvide the community with the mobility it
needs to better connect to the global economy.

After a smooth commute, they arrive at the officeidn’t take a lot of effort to drive
with all the sensors on the road. They spot thessh Bill, driving up in his car—

conspicuously alone. “He must have gotten anoth&e;,” Joe says. Bruce says, “See?
The carbon tax is completely unfair. Why should jéigk be able to drive around,
wrecking the climate, just because he’s overpai@iRey try to hide their gossip from the
boss.

The office was getting quiet these days. A loeopfe seem to be doing the telecommute
thing. It's hard to pass up when the governmehtisding out big tax breaks for not
commuting to work. Joe missed the old days, whartguold chat at the water cooler
with co-workers, but as they taught in school—Gldarming is no joke. You wouldn’t
want to see any more years of flooding down inGh# just so people could hang

around the water cooler. The corporate instant ragsgy system got the job done,

anyway.

After work, Joe has a quick trip back to the towmdeand takes a short walk to the
grocery store, passing by busy restaurants andallsno-hardware store. He wonders
how much the apartment above the hardware stores fen. How long it would take

before he could afford to buy his dream house meak instead of renting? Everyone
wants to live in this commuter development, soggrare rising, making telecommuting
ever more attractive to Joe.
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Ever since large sections of the Greenland Ice tSleggan to fall into the ocean, global
warming has become the defining struggle of thesimnd citizens are very conscious of
greenhouse gas emissions. Almost every part oirlif@alifornia is now regulated for
eco-efficiency. California’s transportation systbas been re-structured to meet the high
consumption demands of economic success and sttieggironmental protection laws.
The debates over whether climate change is reawsed by human activities have
become moot because businesses and governmerddaded to take action against
climate change. Business in California has flowtshs they shift as spawned new
opportunities in the technology and service sectors

Horrible traffic congestion at the outset of thel@8 gave state government officials
enough support within the electorate to enact Tharisportation Efficiency Act” which
assigns permits for allowable commute times foheatizen and tracks their annual
carbon footprint. The legislation was sparked bgrés to reduce both congestion and
environmental impact. Enforcement is carried outheyEnvironmental Protection
Agency'’s law enforcement division.

Breakout Box: A Senator's Campaign

“The preliminary polls just came in sir,” the intersaid with a telling grin. Jon
Challenger had just become the youngest govern@atifornia. His “GREEN JC”
campaign established the value in matching the :ieéthe state with the needs of the
environment

With a background in Environmental Law and a knickbringing the complexities of
the policy world down to dinner table basics, J@pealed to both the burgeoning
college-age population and the remaining baby-basméoter participation in this
election had been a record-setting 98%, highligitine increased priority voters gave|to
environmental platforms (the opposing candidate aatnificantly different
perspective, focusing on increased carpooling,jnaentives, and nearly every other
tried-and-failed plan under some new name).

John ran on a platform that challenged the status.dJnlike his predecessors, Jon knew
that statewide support of his agenda would allom ko create the most comprehensive
and aggressive environmental welfare law the couh#&rd ever seen. Jon also worked
out how to keep firms competitive in an ever-marnagent environmental business
climate and promote a GREEEN standard (Environnmeqgtiity, and Economics). He
had promoted the idea of an incentive program fbzens to be environmentally
conscious instead of the current, and outdatedsyestem. Citizens could attain a
GREEN status level based on how environmentallgaounsly they behaved. This
GREEN status earned more than just tax reductitrisatured reductions or waivers of
certain public fees, educational benefits, and addal savings at many of the
companies co-sponsoring this widespread campailgae.pfogram was simple: earn
points by being environmentally conscious and gaur GREEN status.
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In-home pollution reduction ranged from energyagdincy programs to waste reduction
efforts. Grocery choices (domestic versus imponealie a difference. Financial
contributions to conservation efforts and volunteere all made a difference. Each
effort earned points towards the GREEN status.aBote all, transportation was the
key. It held the most potential for change. Evengtirom car type to fuel consumption
time of travel to mileage, number of passengeputpose of trips could all be compiled
and appropriate points rewarded. No one could hewer predicted the impact on
transportation the GREEN status would have.

Californians still have a high level of mobilitys éong as they travel according to
optimized travel times and modes. The distribubbfiransport cards” has replaced
drivers’ licenses as standard issue identificafidrese transport cards maintain a digital
record of each citizen’s carbon footprint, for whitiey are taxed at the end of the year
according to their income class. Travelers scain tdaeds when driving their cars and
boarding at transit stations. Former toll boothd baen retrofitted into scan stations. At
the end of the year, citizens can receive a taxmet their carbon footprint is below a
certain threshold.

There has been a minority resistance to the govemtism“top-down” approach, however,
with citizen groups claiming that their person&ddoms to mobility and economic
opportunities are under attack. The “League foreTvlobility” has emerged as an
underground movement, rebelling against the highdylated transport system by
electronically disrupting automated systems ingsbtAlthough it is a small faction, the
government has grown wary of its growing youth sark more mainstream group has
begun to publicly question the efficiency of thebmm tax system, instead touting the
benefits of tradable permits assigned to each iddal and firm.

A popular sentiment is that California should spesgburces preparing for the physical
effects of climate change. Geo-engineering andatasequestration have emerged as
successful industries, winning numerous governroentracts. California’s coastal
highway system and airports are identified as higk-areas, spurring the construction of
a coastal levee system. Some politicians have gaiotit that California should secure its
borders to prepare to handle a potential refugeatgin in case its neighbors in the
Southwest bear the effects of climate change imtldceught. Although the success of
the economy has created a relatively immigrantiftig atmosphere, preparing for a
potential mass immigration seems like a necessagaption to many Californians.

The line between the automotive industry and tipd4éech, Silicon Valley sector has
been blurred. As the transportation system requma® and more automated vehicles,
the two sectors have overlapped in mergers. Bedaas@Angeles became a testing
ground for innovative solutions to transportatisalems like pollution and congestion,
many of these corporate partnerships have beetetbaaSouthern California. Just as
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Detroit once stood as a symbol of American autoneatigenuity, Los Angeles is known
as the home of the next wave of mobility innovation

Businesses are given large tax breaks for carbdmetion practices such as using
telecommuting and hiring local employees. Businegs¢he Silicon Valley have begun
to rely on telecommuting and transporting their cmmployees on company-owned
buses. Employee parking is taxed as part of incemepmpanies no longer offer free
parking—this has created incentives for other madesansport.

The shipping industry has shifted to favor landdobsuck transport because shipping via
air has become too expensive. The aviation industsyundergone some price changes to
internalize their emissions costs. In this boormengnomy, new expanded sea ports have
provided a means for California to increase shipneand from the Far East.

California’s new green technology sector reliesvilgan international manufacturing
because environmental laws are so stringent thstiite production is not cost-effective.
Businesses and individuals can also choose anskeipping” option— which has a

higher price and slower service, but reduces taioon taxes.

A large black market—dealing in counterfeit transpards and devices that bypass the
automated transport—has arisen. Strong regulaasrcreated a very high price premium
for those who are able to circumvent the systerd,there are many people willing to try.
Auto companies and tech companies spend greatroesocombating the illicit market
and often hire former hackers to develop new sgcsoftware.

Fuel demand has been met by the introduction @freay of energy sources that are
domestic, clean, and renewable, while substantiatiyicing zero greenhouse gases from
previous levels. After an initial flooding of theamket, some fuels emerged as winners.
The auto companies that now dominate the market thexse who prepared for this mix
by selling vehicles that can run on a wide rangenargy sources and by maintaining
flexibility in their production lines. Although fllenode remains uncertain, the
replacement of old vehicles has become requisitgovgrnment mandate. Manufacturers
have responded with take-back programs to attiagrs of replacement cars and
“design for recycle” strategy. Some NGOs cry faulhee equity implications of this law,
as the young and low-income populations are digptagnately affected.

Cars are still the most popular mode of transpiorat-for the middle and upper class
who can afford the low carbon technology and taXée. average household has three
cars, but uses them sparingly. It is common to fwveltra-efficient commuter vehicle in
addition to a vehicle used only for recreationigisr Because air travel is prohibitively
expensive for much of the population, driving is thost common mode of vacation
travel.
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Breakout Box: A Family vacation in Yosemite

Bruce hadn’t been able to concentrate at all theetwvat work. He had been thinking

about his family’s trip to Yosemite National PaHe had re-worked the logistics in his
mind a hundred times—the four of them would piie the weekend car even though they
were actually leaving on a Tuesday. Finding tirme the whole family could take off of
work and school was a precarious balancing act tioat the workweek was staggered to
reduce road congestion.

This was their first vacation since the GREEN stadd had been implemented. By
selecting the most eco-efficient route for his ekehtiype, purchasing GREEN food, ang
planning his stops according to the tourism boaglsde to eco-efficient vacations,
Bruce hoped to earn some credits toward the kidsdlement in a GREEN status schog
He wanted to provide them with the best educatassible, so being eco-minded was
top priority for this trip. Although it required see extra planning time and added cost
it was worth the status points.

o w =

They would drive out of the Bay Area through theetinore-Modesto highway. It was
still a novelty to ride that stretch of road witls automated features. Bruce’s kids would
never know the Central Valley the way he did inyioigth. It used to be farms and
orchards as far as the eye could see, but thatadllagiven way to rapid housing
development as the population grew. Granted, it suggposedly “sustainable,” but he
felt that there was a certain appeal to the olddt/le. By relying on the land, he had
learned the importance of sustaining it.

That was precisely why he had chosen to take tieet&i'Y osemite for this year’s
vacation—he was afraid they were going to grow tthaut knowing what nature was
really like. Yosemite wagal nature, unlike those supposed eco-parks that aileéibto
new developments. Another reason was that plaketsiavere far beyond his financial
means.

The mandated limits on mobility have driven landelepment patterns into pedestrian
and public transport-oriented communities. Rathantan urban re-development, brand
new suburban communities have arisen. Becauseragsnvironmental sentiment
prevents development into pristine natural ardeesd developments are compact and
contiguous. The reliance on telecommuting has edeatdemand for more complete
communities in the suburbs because workers stayhosae. New developments
resemble a European mixed-use style and tendltarstd even before construction is
completed, at very high prices. These developmaetslominated by large chain
businesses since they provide much of the up-frordting. In a departure from the early
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part of the century, “big box” retail stores haweh re-incarnated to meet the small size
demand of new communities while maintaining largats business models.

Breakout Box: Media

Sample Headlines:
“Carbon Taxes or Carbon Permits: Gubernatorial Casates Sound Off”
“Morning commute disrupted by computer virus”
“Government Officials Pledge to Incorporate Envirnantal Performance into Daily
Life.”

Public transit plays a major role in moving peagieund, but to the chagrin of the state
government, is under-utilized. Funding is steady sunfficient to invest in large-scale
system upgrades like light rail in addition to neuwses and extended route coverage. The
Los Angeles-San Francisco-Sacramento express &naiextremely expensive investment
by the state government, has been deemed a goeaissu Fleet and public transport
vehicles have been replaced by low emission vehithethe past, transit riders
represented strict ethnic, income, and age clabséspday public buses are a cross
section of almost all types of citizens. Stateadiis have initiated security initiatives to
protect this vital piece of the transportation eyst

Despite a few years of warmer-than-average weatheisteady rises in sea level,
California’s citizens did not shift to public trgewrtation until the government started
taxing cars based on carbon emissions. Climategehand traffic congestion have been
unifying forces in determining government actiont bot personal choices because the
high average income allows citizens to choose basambnvenience. The public
transportation system is new and state of théattruns well below its capacity. People
choose to ride transit when they must travel oet#iigir designated commute time.

Although the US Government is still behind its OE@&ers in greenhouse gas regulation
American businesses have reaped the great prgfggdtegically maneuvering through
new regulations around the world. Scientists asutay however, if global carbon-
reduction efforts are enough to stave off an emwvitental Armageddon. As time goes on,
projections for the future seem to get worse dsagncreaction of carbon releases from
beneath the polar ice caps is poised to emergeeThalso a sense that while California
is doing its part to combat climate change, it mayhelp solve the problem if other
nations and states do not join the cause.

Breakout Box: Junior High School Science Fair

“Ok, settle down everyone!” said Mrs. Gibson, “thgsreally important!” The & grade
students at Lincoln Jr. High had worked for 5 weeeh their science projects and were
about to present them at the school science f&8tathd next to your projects and the
judges will come around and ask you some questishs,said.

14
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Mrs. Gibson surveyed the room, noticing that tleiaryeven a larger portion of the clas
had chosen greenhouse gas-related projects. Bribfernan excellent report on polar
bear recovery efforts. It was based on replacirglibars’ melting habitat with
chemically treated, non-toxic ice that had a higheslt temperature. He explored the
risks and merits of various chemical treatmentgs Tarcus is great for the future, she
thought, but were they limiting the students’ cnagt by pushing solutions to
environmental problems so uniformly?

Three of these projects would go on to the statepatition and it was easy to guess
which ones would be chosen. Potential solutiortedcstate’s transportation problems
were en vogue, so Jimmy’s project on which plaatigs should be planted along
highways would certainly have a leg up on the cditipe. He examined the carbon-
uptake performance of each species when subjextde sounds of traffic.

Perhaps the strangest experiment was conducteddyy $he stood there in the schoo
cafeteria in her big white hat and white dresdljriglthe judges how painting every roof
and road white would increase the amount of sottheflected by the earth. She had
built a model of a reflective city, decorated widfflective helium balloons and people
dressed in white (Benford 1997). It was a far conf the old baking soda-vinegar
volcanoes the teacher made when she was younthdsuagain, kids back then didn’t
have to worry about climate disasters.
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4.2.

“Convenience Trumps”

(Nllustration by Marcus Quach)

Snapshot:

e Transportation channels at maximum capacity

* Need for time efficiency leads to extreme multkiag while en
route

» Fully equipped and luxurious homes and personakfrartation
means

* New markets open for audio visual technology, Emirpose
vehicles, and air purification devices
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Breakout Box: A Day in the Life

Joe grabs his morning coffee at 5:30am. He’s gdingeed it. As a civil engineer, he
commutes from Camarillo to LA everyday. He has atimg with his colleagues on the
way to work and is waiting for the corporate shaitth pick him up. He is always the fir
on the bus, followed by a few in Ventura, morehousand Oaks, and the majority in
Irvine. In order to optimize their time while waigj in traffic, they have a meeting every
morning en route at 6:30am on the dot. Most ofgdicipants are on the bus and they
telecommute with the rest. Once they reach theegffiney begin work implementing th
decisions made that morning. All his time right newlevoted to working on plans to
add an alternative to the 101 in the Central Caasfion. Ideally this freeway will have a
raised light rail train alternative. However, theege concerns about whether or not
people will opt for this over their cars.

Since the mornings are so early, Joe often takespaat noontime in the company break
room. It is fully equipped with cots as well aswkes. He always grabs another dose 0f
caffeine before attending to his afternoon worker€hs a coffee shop in the lobby of his
building.

(2}
—
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The shuttle home leaves the office at 3:30pm. Theg another meeting on the way
home which allows them to leave so early. Eveh B&lusually doesn’'t get home until
after 6pm. Last week, he didn’t get home until @fmmost every day.

2030 California, and the United States as a whsla very isolated place as the economy
continues to boom as environmental priority dwisd®ocietal trends include personal
freedom and prosperity, at the expense of commuamityenvironmental concerns. The
benefits to this include overall financial secuatyd low unemployment. For this reason,
the migration of businesses and people to Califoexiponentially increases, which puts
stress on the transportation channels to and wiktarstate. Immigration regulations of

all kinds have become very relaxed.

Influence is denoted by economic status, and tbexebig companies have a strong
bearing on the regulatory framework in place. @afifa is no longer a frontrunner in the
implementation of progressive environmental legisia Around 2015 movement began
to revoke some of the stronger standards. Of tip@laons that do remain, monitoring
and enforcement has become less rigorous and &rglwopholes is the norm.

Businesses migrate to California to partake ingre/antageous governmental
deregulation conditions. Shipping and car compatmeisparticularly favorable
conditions here due to relaxed enforcement of eanissstandards. Transparency and
reporting of environmental impacts remain larggtyianal, as consumer demand for
these has become a lower priority. Overall, anyrenmental motivation becomes a
liability and may contribute to a loss of compettiedge. The environmental job market
has dried up.
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Different kinds of technological advances are mazad, however, with the impetus
behind them being power and convenience. Therestioag societal consumerist
sentiment, with an almost competitive flavor. Hduslds become gadget oriented and
automobiles push the envelope of luxury. In fdot, bar has been raised as a higher level
of extravagance becomes the norm for lifestylegeimeral, including one’s transportation
means. Vehicles not only become more expensivelbatassume highly diversified
purpose niches as households demand more thaa gosiple multi-purpose

automobiles.

Multi-tasking is taken to the extreme and everytitayel is completely reformed. Both
cars and trucks are not only bigger and more pawedriit are increasingly outfitted with
cutting edge technology for navigational, soundl physical/ergonomic attributes.
Traffic avoidance; increased telecommuting and @audlual needs; and comfort and air
filtration needs are the respective reasons fadimew developments, which are meant
to enhance productivity while on the move. One’siowute actually becomes part of his
or her workday. Vehicles thereby have become sfiseiato serve as portable offices
and/or conference rooms. Business meetings catagedsen route to work, to offsite
meetings during the day, or on the way home. Timeaghel for driver services
exponentially increases.

Additionally, taxi, limousine, and commuter shusilervices are revamped and expanded
in scale. In order to avoid congested roadwayscdyatier taxies offer an alternative to
those who can afford it. In addition, limousinesl amore luxurious and larger taxies are
needed for aforementioned meetings and for wonkset®@ travel together. It also
becomes the norm for large and small businesdesvi® shuttles or buses to arrange
employee carpools or schedule meetings on the avagriex office buildings or sites.

As mentioned, besides just a status symbol, vehaie more luxurious because people
are spending more time in their cars, and travelngeneral. Congestion on roads and in
airports has become a major problem because threraae people and freight on the
move, especially during peak daytime hours. Thestigsult of an increase in urban
sprawl, as well as an inability to expand freewaryd roadways due to lack of space.
When needed, roads cut through green-fields wéh tegard to environmental impacts
than to relieving road congestion. Attempts to mte existing roads are also being
made (for example, tolls for peak road usage, gawquirements for certain access
roads, closure of city centers to vehicular traffind other measures are tried by different
communities).

Breakout Box: Media

News report: “Top scientists working with Shellxér, Chevron, and other important
California businesses published a report today wiigyg the benefits of public
transportation and carpooling, encouraging the goweent to limit funding to support
such programs. A spokesperson for the research stated that the economic damage
caused by investment in infrastructure changeshkarsdand train upgrading does more
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damage than the emissions that would be releassath person drove instead. The
scientists employed similar analysis methods tleewtilized 20 years ago to support
their theory that global climate change was notwdag, which allowed businesses to
significantly cut costs by reducing burdens fronsiemmental regulations. The study
concluded that freeway expansion as a better wale#bd with congestion.”

Like roads, airports also become extremely congesthich, incidentally, puts even
more automobiles on the road as well as trainhemdilways. Commercial flights from
primary airports like SFO and LAX run at full caggcwith increasing overflow to
secondary airports like San Jose and Burbank. Tdigserts also must attempt to meet
the greater shipping requirements imposed by tleagtusiness sector. Lack of space
limits new airports or expansion of existing orleailways therefore become a vital
alternative for getting goods to their destinatiom timely fashion. Thus trains are
designed to be larger and increasingly powerfuhabthey can run faster and more
frequently. Such a heavy dependency on groundpoahmakes for a vulnerable system
in response to closures.

Overall, the national sentiment is that environrabmbpacts like climate change are
happening, but the level of mitigation efforts needs negotiable due to a global
standstill in progress of scientific research si2@87. In fact, based on the unending lack
of conclusive evidence, the United Nations minimai#e prioritization of climate change,
which the U.S. uses as a cue to invest less manegironmental research and
education and avoid involvement in internationalimnmental agreements. Business
management, language, and technological/enginesciegces become more
predominant programs of study in school.

Breakout Box: A Scientist on the fringe

When had it happened? What was the turning poatthihd made climate science

irrelevant? As Dr. Heinlein cleaned out his labl#€ Santa Cruz in anticipation of the
move into the small basement office, he wonderibe iftate was putting itself in harms
way.

When he started his career, it seemed like Califmsmwere ready to take on climate
change. The science pointed towards disaster &ation was taken and people

genuinely cared! His funding, however, startedwondile as the projected sea level rises
and ice melting failed to materialize in any drarmndashion.

The new hotshot scientists in the Nanotech depattmere practically swimming in
grant money and new students, and here he waphlscal move a metaphor for the
exile of his research. What the people could nodeustand was that the science was
right! The perception was what was wrong! And takipeople were still out cruising in
their gas guzzlers. Someday, they would see the-trlnat he had been right all along,
but then it would be too late to do anything.
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The media also begins to move its focus away fromrenmental issues, opting instead
to highlight national advances in the technologidtl. Energy remains a hot topic as oil
becomes expensive due to peaking global producfitight oil, especially to the United
States. Domestic oil sources are opened and engeigghmarkets, for example from
Canada, are also turned to as an alternative. Tdresefforts to meet the increasing
demand for oil, despite skyrocketing prices atgas pump. Renewable fuels are being
developed simply in response to scarcity. Howeses) is being used as the primary
means for electricity, regardless of its environtaeimpacts. Mining and drilling
locations are seized, for example, in natural puesebecause meeting the needs of
humans is a top societal priority.

Growth and developmental expansion is another sd@eority. Coastal epicenters
sprawl into the fast growing Central California igwhere it is less expensive to live.
However, many households opt to hal&Hbmes despite an increasing scarcity of
coastal property. The absolute number of jobs resngiieater in this area, in which the
San Francisco, Los Angeles, and San Diego mettapdireas begin to approach each
other. The Bay Area extends north past Napa andr8anurbanizing the wine country
further and impacting the formerly open space is #nea.

Breakout Box: Renee Goes to the Gym

After a stressful day at work as a corporate sigigt, Renee feels the need to run off
some steam. She yearns to feel a gentle breezer dade and hear the soft crackle of
brush underfoot as she runs through a wooded gessoon as she steps outside, she
feels shortness of breath that brings her bacletdity. It looks like the gym will have td
do. She hops in her car and tells her driver Daakenhis way over to the gym. On the
way, she programs her casserole to transfer froith tthbake so that dinner can be
ready when she gets home.

Luckily, there are a few new programs on the tredldor her to pick from at the gym:
Around Lake TahogeYosemite TrailsandSierra Nevada HillsShe opts fofahoeas she
remembers it so fondly from her youth. In the greplof the program, they actually
made the Lake look almost blue! The pine scentddtial breeze refreshes her and
helps her clear her head. The stress is reallyiggto her, she can barely sleep at night
lately and the only time she gets to see her fasiflgr dinner. This upcoming bonus
could mean a lot more money though! She has bggnga new computer for her car|..

Biodiversity is diminishing as more and more hatgaconverted into urban sprawl.
Humans are rewarded in this “tragedy of the comniaighe expense of other species,
as well as the environment as a whole. “Nature’bbhegs an attraction as zoos and
grandfathered protected land become the only miearisture generations to see
anything besides the urban landscape. Yosemitmsnercialized to the degree that it
begins to resemble an amusement park. Ecotourigituted to mean spending time in
these contrived nature spots while staying at haxs; fully equipped resorts. Since
outdoor air quality is extremely poor, nature sceae instead simulated inside, where
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filtration devices have become more advanced ipamse to increasing air quality
related public heath concerns.

A lack of environmental urgency is what broughtif@ahia to this point.
Environmentalists only find diluted action channfelstheir missions. They invest in
zoos and international environmental programsadt, there is a noticeable emigration
of this segment of society to other countriesnifieonmental opinions change due to a
wildcard event that aligns environmental prioritigwhuman welfare, a flip flop could
occur.
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4.3. “Holding Our Own: A Modest Energy Society”

(lllustration by Marcus Quach)

Snapshot:

« The years of Federal Emergency: cutting oursel¥esutside
energy dependence

« Abrupt shift to domestic energy sources to acconated
remaining demand

* Housing market crash began—and ended—in California

* On the road to economic superiority again: “Holdowy own for
the long haul as a modest energy society.”
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Breakout Box: A Day in the Life

Joe awakes to the sound of rain. Most days in Célmare now either cloudy or rainy, but

that does not bother him since he hardly leavesp&étment. Since he started working from
home over ten years ago, Joe no longer misses guitside. Joe and his family do many things
in his apartment complex: they shop, go to the aswi the first-floor resident theater, and
even work out regularly in the apartment gym. Oauaally Joe visits a food court downstairs
so he can dine out without having to travel anyweher

Last week Joe took the bus to his company’s méoeoh Huntington Beach for an “in-
person” meeting. These meetings are held monthbuwiang Joe and his coworkers the chance
to work with his company’s clients directly. Joga@nsportation engineering firm is one of the
few remaining that still offered personal meetings.

During lunch Joe has to fill out a consent form ligg son’s upcoming field trip. As part of the
3" grade curriculum, each student is required to takdield trip” to at least three foreign
countries and to write a report on cultural diffexes. Naturally, each trip only lasts half an
hour each so that the rest of the teaching daytsayasted. But each trip is full of many
highlights to help the students learn about théed#nt cultures. This Friday Joe’s son will
travel to Japan and learn about the past 50 yednsrban planning and transportation
evolution. Joe opts to pay a little extra to dovaudhe extended trip for himself (he studies
Japanese transportation systems as a hobby).

A whole generation now knows about gasoline ordynfistories and textbooks. Looking
back, one might wonder what went wrong, while npesiple today are proud of how
things turned out (“Every change that forever altaur history is an opportunity to
change for the better,” as the late governor Schevergger presciently put it). To put
things into perspective, it was seen as a sacwiiter way: fight for the ‘old ways’ of
living and lose everything or risk everything teate a ‘new way’ of living. Now in
2030, California has slowly redeveloped its ecorwstiength back towards 2010 levels.

The years leading up to 2010 saw some of the mragtatic changes in modern history.
At first, the country’s trade deficit reached apiipy point. While the economy struggled
to deal with increasing debt the job and housingketabubbles burst. National oil and
gas reserves were opened up to alleviate an extiigghshortage.

During the years of Federal Emergency each stasegnaanted funding to maintain
energy consumption levels of 1990 in whatever viiy tsaw fit. California was no
exception, and a lot of people left to the Midweken California chose to build only
nuclear reactors to supply its energy. The Midwlegicomparison, chose coal and oill
shale as their primary sources of energy. A grasaliobbying effort by the NRC and the
opening of new burial sites in Nevada made thepgaasof building nuclear reactors
much more feasible. Many other people were outrageldeft when the reactors were all
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sited in the Central Valley. But when it came righit, water consumption to support
agriculture was one of the highest consumers atritéy in the state and was quickly
viewed as an ‘area of improvement’ that would mizerurban impact during the drastic
energy cutbacks. In addition to more state-spowlselectricity production, niche
markets in local fuel supply began to develop m2010s. In the face of soaring gas
prices, alternative fuels and engine technologaesth quickly adapt. After a decade of
development, the California government began reigngiahe companies to offer their
products under a “modest energy” label to setaitrigfpom other alternatives.

To make matters worse the housing market soon edastithe wake of rising cost of
living due to high energy prices. California washard, as were many other states in the
southwest and northeast. Even though the marketihes recovered, most people still
avoid housing above 1500 square feet (too muchesjgamaintain!). New building
development required energy consumption from Qali&ds electricity grid. Exclusive

use of the grid went to fund its development. Theke did not wish to connect to the
grid had the option of generating their own eledyion site, but importing power from
outside California essentially became forbiddenstixg buildings soon became the
biggest consumer of electricity from the nuclead géven though nuclear energy is now
seen as commonplace, some wonder if alternativeddwrave fared better. New reactor
and fuel reprocessing technology have allowed ttemre of nuclear waste to be reduced
to just 1% of 2005 levels, but the waste that remaill remain for a long time.

Breakout Box: Transportation and the $2 Trillion Qastion

As fuel prices soared above $30 a gallon in theD8)limmense pressure was put on
government to put a cap on gasoline prices andigeadequate opportunities for
public transportation. While reserves from the GaflMexico and Canada allowed
gasoline-powered vehicles to exist (such was adrdgath for gas-electric hybrids, but
the technology lives on) for five more years, tiadesgovernment had to create the most
comprehensive public transportation network evense

Since mobility was crucial to the survival of Caiifia, every effort was made to
preserve what access existed and to quickly expaed/where else. Commute times
became prohibitively high and for a while nearlggwone telecommuted to work while
people scrambled to find smaller housing closextok since many could no longer
afford to support large residences in the subuNdany companies dissolved their
physical offices and created virtual businessealltiaw their workforce to remain
employed from home. For those not working in tlserice sector, these changes wer
but an unrealizable dream. Many people had to vamdrtime to initially afford to keep
commuting to their jobs. Fortunately for those veuovived, after a few years things
settled down into the beginning stages of todagi®dest energy” society.

[¢)

Today, over a decade later, one can see the ftagks of last component of The Project
(something that immense cannot be called anyths®) eoming to fruition—statewide
“modest energy”-electric hybrid bus service to metal parks and recreation sites. This
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conclusion provides a marked contrast to the ihpi@ject components: chartered diegel
bus service in major metropolitan areas.

Ask a retiree what life was like back in 2005 ahelyt will probably say, “not worse than
today, just way different.” Such a vague respdrerelly captures the immense
differences California has experienced in the gasgears. Even though the population
experienced a short-lived exodus during the yefbtiseoFederal Emergency, today it has
hovered around 30,000,000 for nearly five yeardil2020 many Californians lived in
communities far from or intimately close to urbamnters. Those who lived far could
afford the property and virtually commuted everyvehehile those in urban centers
benefited from the close proximity of work, schamhd shopping. Many businesses fled
the suburban areas to urban centers and a feve @iuttying communities, beyond the
reach of the urban centers. Supported by a newmgseector, many people moved
back to California to seek employment and subsdimdan housing (the California
government subsidized the purchase of suburbarebausler the condition they were
retrofitted with renewable energy production unif@)is new e-service sector of
employment focused on consulting and other baswcas that no longer required a
traditional physical workspace or office. While somewed this as an extreme measure
to avoid the problem, others saw it as the onlgratitive employment solution to
preserve ‘virtual mobility,” or the ability to fution in society without much physical
movement.

Older suburban neighborhoods were later redeveltpadrease the “urban efficiency”
of those communities. This resulted in denser,eckost neighborhoods, harkening back
to the days of local shops with walking and bikingre as a “modest energy” commute
choice than for exercise. California remains thtedi state in the country in large part to
the widely-popular bikeways on many former thordagés.

Many of the old roads still exist and are maintdirfell of general traffic, and all owing

to the resiliency of the American spirit. Duringethears of Federal Emergency the roads
became eerily quiet as many cars remained in ¢jfagage for long periods of time and
were eventually scrapped. Everyone wanting to ceplleir older cars applied for the
federally-mandated rebate to be applied to thehase of a new “modest energy”
vehicle. Now highways are again filling with cargdeone can only hear the ‘whoosh’ of
air as they hum (noisy, inefficient internal comtias engines are an artifact of the past)
along the road. Those who can afford to drive tadiaynostly to avoid the busy public
transportation system or for leisure; much of @afifa’s workforce has remained
electronically mobile for its second consecutiveatie. Service sector workers and those
wanting ‘to get out of the house’ to work have sitome to rely on The Project and
“modest energy” cars for reliable transportatiomvery city.

Businesses and transportation infrastructure hagaged to adapt rather resiliently over

the past couple of decades. Many thought that indusould flee California abroad, but
political instability and the “uniformity of energylight,” as some analysts put it, made
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relocation unfeasible. Many businesses recognizednportance of keeping their
workforce intact where possible and accommodateetrevthey could. Large companies
began encouraging workers to carpool to reducesc8ston after, workers saw some of
their pay cuts going towards funding company transggion systems. A company would
reduce payroll by $1,000,000 and spend half af firbvide these corporate buses to
commuters to work. In turn, it would save the waskat least $2,000,000 in
transportation costs. Many similar reduction solusi popped up and became the norm
for business commute for many years. During thesyehthe Federal Emergency and a
few years afterwards, these transportation alterestemained heavily subsidized in
order to maintain a proper workforce. Home offiegpanded exponentially as a means
of counteracting the upended market, creating s@reice sector. As people began to
work more from home, many startup companies greavrimodest businesses in the niche
markets we come to take for granted today.

Today’s transportation infrastructure is not thifiedent than that of 25 years ago. Many
of the roads remain unchanged in location and ¢gpaicd are still maintained to
accommodate the rise in interstate road leisuxelraviost people that can afford to own
cars typically drive on the rare occasion for leesstoday many of the roads are filled
primarily with hyper-efficient trucks and other phing fleet vehicles. What used to be
gas stations now are “modest energy” stations; #neyhow exclusively dispensing
domestically produced fuel. For every possible-fdiiodiesel, ethanol, natural gas, and
electricity—exists a niche market and its custome¥any served by these “modest
energy” stations. To survive in the new “modestrgyiecar market many car companies
developed novel engineering and economic solutiorater to the energy conscious.
Companies that thrived focused on safety, relighiéind above all, efficiency and
minimal maintenance and usage costs. This new dgwant required collaborative
efforts with the electronic components industryalbold move, California legislation
required all cars sold in California to use eleafricomponents that were either made or
developed in California.

Cars produced with California-made components wbelthe only vehicles that would
qualify for the “modest energy” seal that esselytiab car could exist without. The rise
in electrical components in the auto industry g&ieon Valley a much-needed second
wind to become the poster-child industry to recdvem the years of Federal
Emergency. In response to widespread telecommutarg;ompanies began working
with computer firms to not just restore, but enteatie usability of personal vehicles (e-
life cars, as they’re commonly called). These e-tiirs became were “modest energy”
mobile work stations, allowing telecommuters to kfsom—or near—their car, giving
them the freedom to leave home and maintain a jgtoduwork schedule. This new
hybrid industry (car and computer companies workoggther) has since helped
jumpstart the reemergence of globalization andmaigonal trade.
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Breakout Box: Business Wins Big in Government

With virtually all companies facing tightening budg and employee layoffs, big business
has gotten together with government regulatorsytdd come up with a solution. Many
businesses complain that they are shackled, fa@w@ady high prices for regulations tha
no longer make sense in today’s economy.

~+

\=)

With these pressures in mind, large and small mssas alike have banded together t
demand relief from the government, arguing thatezonomy will never recover when
its corporate backbone is broken by excessive tamdbeir first big win, corporate
lobbyists have succeeded in reversing the hatdolotarax. Although regulators have left
open the possibility of re-instating it should #féects of climate change eventually
materialize, businesses see this as the first@tegpe road to a better economy. With
stocks spiking after the announcement, it seemghbg are on the right track.

For many years concern existed over the limitatmnSalifornia’s seaports and airports
for passenger travel and freight shipping. In lighthe years of Federal Emergency, one
could easily say that issue was promptly put tt edeast for a long enough time so that
planners could take their time to prepare solutidvikile the economy recovered,
managers from various industries began working waitthplanners to begin a statewide
program, “Seeing California 2020 and Beyond,” thaljed it. The plan utilized the
vacancies in the airports and seaports to completbuild and reconfigure the ports to
make them much more efficient and have a higheaagp(many believed that it was
only a matter of time for demand to resurge). THesadest energy” airports and
seaports were now capable of sustaining internaltitvade and travel without requiring
physical expansion.

Looking back, it was the best thing that could hasppened to the ports in Los Angeles
and Long Beach and airports in Los Angeles andF¥ancisco—such changes could
have never occurred while they were operating béyolh capacity. Today many cargo
ships arrive from all over the world and their geapliickly unloaded. While waiting, on-
site electricity generated from the ocean powezdthats and avoids placing demand on
the nuclear grid. This on-site power generatioruced the risk of brown-outs in the
region and reduced the energy losses from trangmiBses. The airline industry has
taken less time to recover but has changed lesalgwaostly due to international
demand for air travel. Most planes still run onfiedl. Current technology allows sub-
orbital travel and high fuel efficiency, and duethe crash in petroleum-derived fuel
demand of late, the airline industry remains fixeds ways for jet propulsion. Some
consider these planes, or the entire industryvalsae, the last remaining relics of early
21% century transportation. Ground freight experienaenhique change during the past
couple decades as existing railroads and highweagarbe clear of passenger travel.
Railroads operating on electricity and coal requirgle extra capital expense and some
businesses were able to apply alternative fuehi@dgy to their shipping fleets with a
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swiftness rivaled only by the development and espmanof the internet. Decreased
shipping times and costs were coupled with increéaseand in many commodity
sectors nationwide. California’s successful “at leosAbusiness” during the 2020’s led to
sustained growth in the logistical and shippinguistdy, further reinforcing the
recovering economy. Some say that domestic freigtittelecommuting saved the
Californian economy. To date, nobody has providedumterpoint.

Breakout Box: Politics in a “Modest Energy” Society

“And in tonight’s news, a much heated political debover potential funding to
refurbish roads into the old neighborhoods of Star®aks for those wanting to
relocate out of the community housing blocks.

Over the past decades the roads leading into teesg-abandoned communities have
not received any funding for upgrades or road ctiadiimprovements. Originally, this
was to provide further disincentive to remain iegh sprawled out communities. Now,
as people can begin to afford to live in their dwauses again, the question arises:
‘Should we pave the way for these people to motZ ou

Local residents of these communities are showirigage over the lack of oversight intg
road maintenance. However, all public roads usgd be Project remain in top
condition.

<

Many Project supporters have recently demonstratgdide City Hall to protest any
changes to the Infrastructure Support System. T€laéy that re-expansion into the olo
neighborhoods will be an enormous drain on the gnasupply.

This November will undoubtedly set the stage fanyn@otential battles in the future.
Should this measure pass, roads leading into tleersdn Oaks area will be upgraded to
the same standards as Project roads. Howeverviliislso open the door to other,
much older communities to fight to relocate, ultielathreatening the Community
Housing Project.

This Friday will be the first televised debate betw proponents and opponents of this
measure. Stay tuned in for full coverage.”
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4.4,

“Grown from Grassroots”

(lllustration by Marcus Quach)

Snapshot:

» Main impetus for change local, grassroots activism

» Cooperation between government and businesses tg
create “green” market incentives

» Media plays exposes negative corporate practices

» Mobility and goods transport limited and localized;
costs of transportation soar
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Breakout Box: A Day in the Life

Joe got up for work early on Monday morning. Alevith several of his neighbors, Joge
walks through his backyard to a dirt path that ceats his neighborhood with the
business and commercial district where most loeaidents work. The path was created
through a governmentally-organized Community PathiReogram, funded by
donations from area stores and maintained througimmunity and employee
volunteers. Along the path, Joe grabs an apple foom of the many fruit trees planted
as part of a holistic plan to make the path boficeint and pleasant for commuting.

Joe’s civil engineering job is located in a smaiked use area, with restaurants and
shops so he can run errands during breaks or omigne home. His building is LEED
Platinum certified, and the entire complex is LEED certified (mixed use). A quick
glance at the small parking lot reveals a handfusmall alternative fuel cars, a large
bike rack taking up over 1/3 of the lot, and a @ygie carpool bus, small and a little
run down but decorated by the neighborhood kidsfaeted by wastes from local
businesses and restaurants. As Joe walks up toffiee building, the 8:34 bus pulls uf
letting out people who live far from work but caafford to drive daily.

On his way home from work, Joe stops at the loaadeyy store. Many items in the
grocery store have extremely limited packagingirgpmoney for the manufacturer and
decreasing personal and industrial waste. Joe s#tipssmall produce section, as he,
like most of his neighbors, has a personal gardh @articipates in the community
organic garden, which together supply all of higifland vegetables, decreasing the
need for industrialized agricultural land in CA.

o

Joe walks home along the dirt path, satisfied thatchoices today helped him remair
almost carbon neutral, an accomplishment he caralogjreport to the local news
station in his attempt to be named Carbon NeuteakBn of the Week.

Starting in the early Zicentury, many California government-sponsored canmrand
control regulations are enacted in an attempt tb greenhouse gases and mitigate
pollution from companies, particularly the trangption industry. As time progresses,
more and more businesses are unable to meet agktramppose the stringent regulations,
and begin migrating out of California. As tax reuerdeclines and unemployment
increased, the government relaxes regulationsdardo spur the economy. The state
begins experiencing severe environmental degradatith no funding or responsible
parties to pay for clean up.

In 2020, a privately funded research group, spatsby wealthy Hollywood residents
tired of the constant blanket of smog coveringrgdaart of the Los Angeles area,
publishes a report highlighting the extent of daenmthe environment and the loss of
economic benefits from degraded natural resoufidesreport emphasizes the health of
the public at risk, including increased instandeasthma, cancer clusters from toxic
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releases and polluted drinking water, extreme watarcity, increased desertification,
loss of agricultural lands, and increased signdinfate change affecting land value on
the coast. Armed with this new information, the g@h public and scientific community
finally reaches a consensus on the importanceeoétivironment for the health and
economic well-being of California residents. Spdrbgy regular media images of children
bringing oxygen and masks to school on high ozaysdand frustrated by sitting in
traffic for hours on end in vehicles with fuel efency standards set in 2000,
Californians take up the challenge to alter howeahe@ronment is managed by the
government and businesses.

By 2030, California citizens of all demographicgearoups, and income levels employ
collective action, protesting, demonstrations, ludijeg, and utilizing the media to
influence government officials and businesses togk their practices. One of the major
perceived threats is the out of control transpimnain the state, which is by far the
leading cause of air pollution and related healtibfems. By initially choosing not to
pay for gasoline through a month-long “Car Ban” #mugh several highly public
protests shutting down traffic on major highway$ 4td 101 more people are drawn to
the cause. Public officials begin campaigning bawsetheir environmental record, as
more environmentally- conscientious politicians elected to office. This begins with
local public officials, as residents elect mayand aity councilors that have the
motivation and public support to enact change twtal level. This allows many far
reaching public policies to begin at the local legech as new development and zoning
laws.

Breakout Box: Green Village Neighborhood Associatio

Meeting Agenda
January 1, 2030

. California State Neighborhood Transportation Exeatte Award
. Community Recycling Program (CSR)

. Compost Share

. Common Energy Grid

. New program ideas???

This week the Green Village Neighborhood Assomatidl continue to discuss its
programs which have been implemented to work tegethd reduce our driving, and
therefore our collective ecological footprint. Tlysar our goal is to win the 2030
California State Neighborhood Transportation Exeetie Award, after having been
runner up for the last two years. Our projects likalk for the Planet, Neighborhood
Car Share, Compost-to-Fuel Share, and Common Ern@rgi/have helped us reduce our
collective waste and driving needs, two of the mdauard criteria.

New ideas for how we can work together to costey implement environmentally
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prudent community programs are always welcomelovation is the most important
category of both the Award application and our Nbssas a Neighborhood Association.
With representatives from almost every househotédhepe to generate ideas that can
serve everyone in our community, and lead to sideeprogress on the environmental
front.

As a response to citizen demand, but with limitgadding for environmental initiatives,
the government develops and implements on thetgolhays and precautionary
principles. Subsidies for potentially harmful os#aabused and misused goods such as
gasoline, industrial agricultural, and water faigation decline precipitously, forcing
consumers to prioritize purchasing. It becomesrdleat highly stringent regulations are
needed to manage pollution from businesses. Slicgdvernment cannot afford to clean
up pollution retroactively or force regulationstkaall drive more companies and
valuable tax dollars out of the state, but the jpubldemanding a cleaner environment
and sweeping political action, the government twonfrms for solutions.

Fortunately, many small, locally-based businesdestify the competitive advantage
from becoming environmentally conscious, and chaoseork with the government to
create the proper market incentives for businesgbsg to cooperate, as well as
sufficient taxes and other repercussions for fithat are unwilling to change their
practices. The first of these cooperative reguhetis theGreenBusiness Initiative

which provides incentives for firms to operate watbomprehensive and sustainable
“cradle to grave” mindset. Industry-wide standdatsgreen practices are developed and
implemented, through cooperation with governmefitials, NGOs, and individuals.
Firms utilize these practices to cut operationghpdy, and waste disposal costs, maintain
positive relations with the government, and gainstoner support. The smaller,
independent companies are able to take advantapesd changes more, forcing some
of the larger, less flexible, higher polluting irediies out of California and opening up
markets to support local businesses.

Breakout Box: Retrofit Technology

Banking on a recent surge in do-it-yourself enthssi, coupled with a growing
dominance of energy efficiency, new small-scalénlesses are popping up all over tha
are offering a wide range of self-installed, rettééchnologies. The initial area of
success in the 2010s centered on converting ofdlpam-burning cars and trucks to
renewable alternative fuels, which individuals abalso manufacture and/or capture
themselves with other, newly marketed systemsdriset has rapidly grown to include
other aspects of transportation, as well as manyenagpects of the home and office.

—t

Initially, market analysts and environmentalistsgveoncerned about the effect of

consumer’s dwindling disposable income on theifightio make substantive efficiency
improvements. However, small companies have bdert@harness consumer demand
for new innovation, without requiring consumerstegy all new cars or appliances. This
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is truly a modern business environment and justtwhaailing economy needs.

One of the first major components of the Green Bess Initiative is to decrease overall
commercial freight transportation. Since consunaeiregulations dictate a life cycle
approach to production, where raw material extoactproduction impacts of all inputs,
and emissions from the long-distance travel arerparated into the life cycle of a good,
many goods can no longer be purchased overseadi@ainwith increased prices for jet
and truck fuel, freight transportation costs argrgkketing. Firms instead focus on local
markets, increased efficiency with supplies, indéproduction recycling and re-use, and
the near elimination of virgin material extractionuse in order to cut costs and improve
environmental performance. While there are someoaptosts, firms quickly see
financial benefits of altering certain practicesheut having to completely overhaul
production and manufacturing equipment.

In order to support and expand the market for gpreducts, particularly alternative
fuels and vehicles, California adopts a statewideifenmentally Preferred Purchasing
Plan. All government spending must be proven tgettsustainable and
environmentally friendly products, from toilet pape the state capital to alternative fuel
fleet vehicles and buses, along with supportingastfucture such as refill stations. This
policy helps to establish the green market as eoaadly feasible for the general public,
instead of the organic market accessible onlyéontbalthier segments of the population.

Mobility has become highly limited and localizededw various factors. The main driver
is personal choice. Lower income and higher awa®aad concern for the environment
decrease individual willingness to pay for fossiéls and high-polluting forms of
transportation. Biking and walking become highlyplar for rich and poor alike,
through high profile events like Bike-to-Work Dayeld weekly, and Carbon-Free Day,
held monthly. Business donations, limited governifiending, and volunteer efforts
have expanded bike paths, which is a particuldthpetive alternative for governments,
as opposed to extremely expensive expansions d§ tteaccommodate the increasing
population.

Fossil fuel prices have skyrocketed as governmdogidizes for gas and oil are phased
out, reserves are on the decline, and banks aedtons make the conscious and
environmentally-driven choice not to support insezhdrilling and mining activities.
Consequently, the market for alternative fuelsdygsanded and prices for
environmentally friendly fuels have decreased toobee affordable for the middle and
upper income residents. However, limited investnieteveloping new, high-tech
alternative fuels has prevented much-anticipatedymts, such as hydrogen-powered
cells and an expensive and infrastructure depergatrail, instead encouraging
inexpensive, locally produced options with techgglalready significantly more
developed. As the expansion of food from localaoig, or individual farms and gardens
has decreased the need for industrial agriculttaditional large-scale cropland is easily
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converted to producing fuels based off agricultaredanimal wastes, at a lower cost. This
allows large farms to remain profitable, while doning to encourage local produce
production whenever possible.

Typical middle income households limit themselh@sne vehicle per house, and the
economic incentives for purchasing an alternativet ¥ehicle switch the majority of
personal and fleet vehicles from fossil to altereatuel. High income households can
generally still afford a car for every driving ajiut purchase higher-end alternative
fuel vehicles produced by more progressive Eurogeantries. Low income households
experience the most difficulty from the high gasd &wssil fuel car prices, with many
unable to afford a vehicle or the gas to drive nibes once or twice a week.
Fortunately, public transportation has become sufavized, with media attention and
support from high-profile celebrities riding thedhtihat accessibility is not significantly
affected.

The overall need to travel long distances within i€4reatly reduced. Individuals view
driving a car as a luxury for special occasionsgldistances, or when public
transportation or biking are not an option. Loaavgrnments recognize the need to
decrease travel by car, so planning departmentag@cies have favored dense, mixed
use re-development of urban areas whenever posSibiee new development is slow
due to the low economic growth, people are encadag live close to work, through
government tax breaks and special benefits froml@reps. Businesses have altered the
hours of the work day to allow alternatives to tyy@ical commute, as well as sponsoring
low-cost programs such as company shuttles andhizmegh carpools. These investments
have helped increase productivity, cut down on coertimes, decreased the need to
build parking lots, and create good will amongsptayees. However, overall commute
time has increased, as taking public transportati@king, and biking are generally
slower methods of travel.

Public transportation suffers slightly from the lesonomic growth, despite a sharp
increase in ridership. In order to maintain acdeki for all users, the fees are kept
artificially low, preventing California from recdaig much revenue off riders. Limited
investment in increasing or expanding infrastruetmeans that many communities are
not able to offer new routes, build commuter traorsanvest in developing new high-tech
and expensive public transport methods, such ightrail. However, investment in
alternative fuel buses increases the overall lmet 8ize, as many fossil-fuel buses remain
in use as well to keep up with demand for pubbngportation as much as possible.
Prioritizing spending for the most congested aedlasvs express lines for commuters in
areas that are highly commercial and unable torabat mitigate sprawl sufficiently,
such as the Bay Area. Although buses and trainsrbecenore crowded, slower and less
maintained, willingness to accept the inconvenisnoereases amongst riders.

Information dissemination is coordinated in a wWlagttallows citizens to
comprehensively look at the environmental perforoeaof a company, in order to make
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informed purchasing decisions. This is modeled difte Toxic Release Inventory and
other sustainability indexes, and provides cleanttgesized information about all the
environmental impacts, management systems, reguletanpliance, and personal
reviews of the company by independent auditors.iMedtlets report regularly on
environmental performance of companies, both gydthg the best companies and
publicly criticizing the worst polluters. In ordey discourage commuting by cars, major
media outlets report every morning on the amoumtos on the road and how much
CO2 they are emitting, as well as the number ofiptatansportation users daily and how
much greenhouse gas emissions they are preventing.

Breakout Box: Media

News Story: “We turn now to our EcoReport, our gaipdate on the environmental
performance of businesses that affect you. McD&malgireed today to take on the
restaurant industry’s Green Restaurant and FoodserChallenge. The company will
now buy only organic vegetables and bread, has &abpEED Gold standards for all
new buildings, and has begun developing beef, @orlt,chicken production standards
for its suppliers. McDonald’s efforts have earned.& out of 10 rating in the Green
Challenge Scale. Remember, the Eco-Concerned Censbioup encourages
California residents to avoid eating at restauratitat score below a 6 on the Green
Challenge Scale. Over half of all restaurants ififoania today participate in the Green
Challenge.”

Overall, tangible economic and environmental bésefn be seen within this scenario.
The environment as a whole improves from the smffwiority. Transportation becomes
the smallest contributor to greenhouse gas emisso@alifornia, due to the limited
number of personal vehicles and decreased caravigsll. The Polluter Pays principle
provides real incentive for businesses to addregs@mental degradation holistically
and throughout a product’s life cycle. Governmegfulations, building off and
enhancing policy models like the carbon tax or emiss trading schemes, force
reductions by willing companies, while also geneagfunds from polluters used to
mitigate past environmental damages. Without sicguift investment in the
transportation infrastructure, but with significaathinking and retrofitting of
production and manufacturing processes, chandgeshavior and resource use
significantly reduces environmental impacts overall
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5. WILDCARDS

Wildcards are plausible, high impact events thghlnght the differences between
scenarios. They have the potential to cause diszanis changes to scenarios and may
affect the driving forceawild cards can reinforce the importance of contilyfahinking out

of the box.”

We selected an earthquake and a disease outbrealdseethey both have clear

transportation implications. They not only placeists on infrastructure, but they have
implications on demand, security, and mobility.

5.1. Earthquake

5.1.1. “Green is Golden”

8.0 Earthquake hits Southern California

When “The Big One” hits Sothern California on themming of February 16th, 2030, Joe
and his family are on their way work and schoag likost other Californians. Joe had
left home in his car at the start of the 8AM conersltift. He and his carpool are almost
at work when the entire street starts to shakd asmeone was trying to tear it off the
ground. He slams on the breaks and rear ends thendeont of him. Coffee sprays

everywhere. Collisions happen all around him beeausffic is densely packed on the
expressway. Normally, cars’ sensors allow thenmaedl in dense arrangements without
crashes, but something was wrong—a sudden blackaffiecting the automated system.

Joe immediately phones his son, Stephen, who wias evay to school. He can’t get

through immediately; the network is either dowrbasy. He can’t reach his wife, Joan
either. Momentarily, he panics—there is no way traffic mess will be cleared anytime
soon. Then he thinks that they are most likely, sefierever they are, due to the massive
retrofitting efforts undertaken by the governmenthe last few years.

The earthquake, which had a magnitude of 8.0, tsaepicenter on the Oak Ridge fault
system between Santa Barbara and Los Angeles geafiershocks and small tremors
up and down the coast. The Northridge fault alggped. Traffic screeched to a halt and
light rail passengers in Los Angeles were givenaeswhen they were stranded for a
few hours mid-route. Significant damage occurrethaoldest parts of California’s
freeway system near the coast. The newest develdprimethe Central Valley were
virtually unscathed.

Once the violent shaking stopped, Californians vieaakful that such great effort was
put into preparing California’s transportation €yat The physical impact of the quake
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on transportation was relatively minimal becauseling had been allocated for the
seismic reconstruction of existing highways anditis¢allation of brand new public
transportation systems. This preparation had bpemed by a society that was very
conscious of its impact on the environment andptttential impacts of the environment
on society. The governor had called it a “cultureeadiness.” Because air travel was not
as essential to California’s transportation syséenit was in the past, the damage to
airports had a marginal effect on the state’s egoadunction.

The automated systems used to regulate transportawever, had a major shutdown
immediately after the earthquake. Electricity blats halted the system for hours before
the governor declared a state of emergency andhfét run unregulated. People
traveled outside of their usual assigned timesdathe¢hot have to scan their carbon
footprint cards and gridlock ensued. It was cléat such a highly technology-dependent
and consumptive society could come to a crashifigybackly and easily.

The system remained inoperative for 3 chaotic dalgs.heroes of this disaster were not
firemen pulling victims from the wreckage, but @evechnicians who managed to help
repair the automated tracking system. Through nfaktexljustments to local hubs, order
was slowly restored region by region. Politicaldegs vowed to correct the technical
problems by decreasing reliance on the centratredgg grid and on such a centralized
computer system.

Once the system was up and running again, it wgswauable to the recovery efforts.
This system, normally used for tracking individualsrbon footprint, served a dual
purpose during the disaster—emergency response&iagemere able to track missing
persons quickly and coordinate rescue effortsiefiity. Before the earthquake,
government officials had claimed that the traclsggtem was used only for
transportation and was anonymous. Now it was evittext they were capable of using
this system to track citizens for security reasons.

The new suburban development pattern also helpad stme major problems. Because
so many workers used telecommuting, these comnagnitere relatively complete and
people could purchase supplies and food withoutimgdkng trips in their cars. In the
political aftermath of the quake, huge funding gsamere awarded to university
programs that attempted to predict earthquakes. Wy, in addition to preparing for the
physical impacts, California could effectively mgedts economic needs through a
disaster.

5.1.2. “Convenience Trumps”

8.0 Earthquake hits Southern California

The day is February 16 2030. It is 7:57am and Joe is running very lateviork. He
kissed his sleeping wife Joan goodbye over an hAgarbefore having his driver Dave
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drop off his 8 year old son Stephen at school,l@adoddler daughter at daycare. Joe
works in south LA and lives in Camarillo. Due te ttonstruction of extra lanes, the 10
is backed up all the way to Thousand Oaks andltexs standing still in traffic for the
past half an hour. He is trying to get some workeldout he keeps losing his internet
connection. As a civil engineer, Joe actually hdsgapresentation today on a
transportation project he’s been working on for sotime. To alleviate traffic, his team
is proposing a widening of the 405 freeway simitathat that has been done for the 1(
Oh how Joe wishes he was whizzing down one of thaselanes right now. He tries ta
call in to the office, but all circuits are busys Ae stares out the window at the sea of
cars, he regrets snapping at Stephen for takingisg to get ready this morning. In his
rush, he himself had forgotten his wallet.

Thankfully, the car starts to move. The uncharastermomentum is not forward
however, but more wave-like. Dave throws his haiqdsecause he is not doing
anything. Outside, the sea of cars is literallykimg back forth and a construction cran
teeters back and forth as if in the wind. The dreiadts in: earthquake! He closes his
eyes and his thoughts go to Stephen, Amelia anad Joa remembers the Northridge
guake from his childhood and his anxiety mountswide about Stephen’s age at that
time and his home was badly damaged. When theqeenitle finally subsides, the scare
cries begin to register. He sees a businessmangry help a young lady who had fled
from her car and gotten stuck in a roadside ditdb.sees the uneven pavement of the
101 suddenly disappear ahead in the distance. Hatebeen a few miles ahead, he
would have been on an overpass that appears texist anymore, demolished under t
collapsed crane. As he slowly emerges from thehmanotices that Dave is slumped o
in the driver’s seat, fainted. He goes to him amektto revive him, but it is futile. A
group starts to form up ahead by the roadside. lpsrhis sweat drenched brow and
decides to momentarily leave Dave to go see wigdirgy on.

*%k%
That evening, Joe sits with Stephen in his elemgstdhool. He has not been able to g
hold of either Joan or Amelia’s daycare. He wallalidhe way back to Camarillo, but h
injured his foot and was weakened by dehydratiarabse without any money on him,
couldn’t buy any water. All grocery and conveniestm@es were flooded with hysterica
people within minutes of the quake anyway. A grostare in Thousand Oaks collapse
during an aftershock and is rumored to have crustwat 200 people.

Even with earthquake insurance, this disaster was t devastate Joe and his family
financially. He hasn’t been able to reach his d@fitor all he knows it could be
demolished or on fire. More importantly, he didexten know if his wife and daughter
were still alive. His worries this morning about extra lane on the 101 seem so futile
now. He wishes he had called in sick today. He e@gidte had spent more time with his
family these past few years when he started puittird@ hour days at the office. He hol

1
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Stephen close and does something he hasn’t daneery long time. He begins to pray.
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What is left of the 101 freeway is full of gridloe#t abandoned vehicles. A train derailed
in LA, killing all passengers. Offshore aftershoskgposedly caused tsunami-like waves
in Malibu. Most sinister, however, is the red tidgky indicating fires in the distance.
The Shell oil refinery in Bakersfield and a subaigtiin Oxnard were both unprepared for
an earthquake of this magnitude. Hours after then88.0 earthquake, the refineries and
the surrounding area continues to burn depositrg smoke into the air. Parts of both
facilities had ignited due to flying debris frormaarby roadway collision.

The earthquake ended up costing California milliohdollars. Much of the highway
infrastructure along the central coast and in Lag&les was demolished. More people
than not were left homeless in this region, crowdimakeshift emergency relief centers.
With the 101 backed up and un-maneuverable, pewogle left isolated and unable to
leave, much less find their loved ones amongstuimilt.

Unprepared for a natural disaster with so manyleipffects, government officials
scrambled to find the means to provide long terparation. Payments from the Federal
Emergency Management Agency were long in comingnaady residents were left in
substandard temporary housing awaiting the finamegans to rebuild their homes.
Businesses were also demolished in much of thes arkich means these people did not
have jobs to go to either. Ultimately, many weneéal to sell their land and move out of
state.

Planners stepped in for the rebuilding phase ohtgleways, with notable priority shifts.
Even with the bruised economy, they attempted fgement raised light rail in this area,
with the intention of extending it throughout thiate and replacing most city bus systems
as well. The oil refinery scare emitted toxic cheais into the air and thus increased the
urgency of air quality issues. Other environmentaicerns ride on its coattails and
households, the government, and the media becasbeft its convenience-centric

views. Therefore, a flip-flop occurs based on ecoiccand environmental changes.

5.1.3. “Holding Our Own: A Modest Energy Society”

8.0 Earthquake hits Southern California

When “The Big One” hits Southern California on tmerning of February 16th,
2030, Joe first thinks that the power outage willydoe temporary. He has been
working at home for some time since it is less gnartensive than commuting to
work. The earthquake and aftershocks certainly prglvent anyone from making it t
work this morning, but really, who commutes thesgs@

O

When the power comes back on Joe flips on the teefived out more information
while he tries calling his wife over to watch. “Whamess,” Joe thinks, watching th
incoming footage of the carnage erupting out ofdlierefinery sites. For the next few
years Joe might actually have to leave the housa @gular basis to manage the
reconstruction process down there. “This time amite thinks, “we certainly
won't build so many roads.”

[12)
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Today many think that the only way California swed the earthquake was its
unequalled self-reliance and pervasive virtual ritgbiAfter the earthquake hit, many
people expected the worst. The epicenter was nétdia the old refinery complexes
outside Los Angeles, damaging or destroying mosh@®butlying infrastructure up to
fifteen miles away. Despite all the initial damageny of southern California’s
population will continue leading productive livesrtorrow.

A couple decades ago changes came to Californielwibrced it to transform everything
from its transportation infrastructure to energyrses. Most notably, communities
shrank their boundaries and people reduced thvanglispaces to lessen the cost of
commuting and energy consumption. Virtual mobiétysued as home-based and
community-based jobs began to flourish. Energy ddpece on domestic sources—coal
and nuclear—were complimented by locally producaddportation fuel options such as
biofuels, on-site generated electricity, and lfigetnatural gas.

In the wake of the massive earthquake a lot obtddusiness and transportation
infrastructure was lost. Fortunately for many, tingre unused at the time. As part of the
consolidation effort many buildings were abandoaed expensive modes of public
transportation went into disuse. As a result, maumidings that were not built up to code
and several subway walls fully collapsed. In additimany roads were badly damaged.
And yet despite all the destruction much of thecfiomality survived with little ill effect.
Since so many people were able to work from homd émme from their e-life cars) the
damage to old business parks and roadways maearigpact. Certainly the disruption
was felt for freight transportation and those whilb grove around. The airports even had
to shut down for a few weeks. But the people wéte ® survive the worst.

Some of the local fuel and energy suppliers suffel@mage from the quake, but much of
the sectors as a whole remained intact. Duringehailding efforts fuel and energy were
easily diverted through the surviving infrastruetunelping to lubricate the rebuilding
efforts. Many of the old refineries suffered massilamage and would have taken years
to rebuild. Luckily the prevalence of domestic gygproducers—both in California and
in neighboring states—kept the flow of energy amel hearly uninterrupted.

Many communities were able to survive the quakebirdue to consolidation. Buildings
housing denser communities were built strongerveei@ able to better withstand the
earthquake. Sadly, many older homes with crumbtogdations and ground instability
were not so lucky.

51.4. “Grown from Grassroots”

8.0 Earthquake hits Southern California

Joe is walking to work on Monday morning, 8AM obfeary 16th, 2030. His typical
commute constitutes a 20 minute walk down thepditth that connected his Ventura
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neighborhood with the local business district, whbe works as a Civil Engineer.
Suddenly, he feels an earthquake, larger than anlyad ever felt during his lifetime
living in California. Remembering his childhood ‘cuand cover”, he hits the ground
and covers his head. A few seconds later, the gastke ends and he looks around. The
crowds of people that joined him on his daily wallso on their way to work or school,
look shaken, but ok. Fortunately, the path to weds dirt, away from buildings and
power lines, through undeveloped fields and gardéos is not hurt, nor are the
thousands of other Californians who commute to viotke same manner.

Fearing extensive infrastructure damage, Joe decidéhead to work to see if he can
help. Once he arrives, the full extent of the egutike becomes apparent. Joe’s office
building has been constructed within the past l&yeso his building is not significantly
damaged, thanks to stringent CA safety regulatregarding new structures
withstanding earthquakes. Radio reports can be thearthe street, placing the
earthquake as an 8.0, with an epicenter on the Ridige fault system, only miles from
Joe’s house.

As California recovers from the earthquake, mofermation about the various ripple
effects become known, and it becomes apparent haet mvorse things could be.
Damages are extensive, particularly to roads ameepbnes, but earlier efforts at
preventing further environmental disasters hads#e®ndary effect of preventing some
potentially major damages. Issues such as explesind fires at manufacturing plants or
refineries were avoided, as very few of these rarmaCA due to citizen demands. In
fact, it has only been a few years since everyedihery in Southern California had been
shut down and replaced with open space, Brownfedévelopment, and other less
environmentally degrading businesses. Water supige of the main concerns, are still
intact, one step towards preventing a major breakdbdevees had been reinforced years
earlier, as part of an overall effort to clean andtain the drinking water supply.
Wetlands, estuaries, and other natural buffer zbage returned to much of California,
further protecting water supplies and preventingomi@ooding. Many roads and parking
lots had been replaced by permeable surfaces, iiegesome of the small tidal waves
caused by the earthquake from causing serious tlaathge.

Over the few days after the earthquake, residequsreence major difficulties traveling
around California. Many roads are demolished, idicig most of the major highways,
bridges, and main thoroughfares. Travel betweeagelaities and around the state is
crippled, as highways like the 101, 405, 880, a?@ dre shut down for repairs. The
devastation to roads is a problem, but does naegnprevent people from getting
around. Fortunately, dirt bike paths and walkways/ed to withstand the earthquake
and were located far enough away from building®toain safe. People maintain
mobility through bikes and walking, already comnmades of transportation.

The problems faced by buses, however, are much severe. Many people depend on
the buses and trains for longer distance travetiqodarly in and out of the rural areas.
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Alternate routes can be utilized to avoid the ag®td highways, but travel time increases
dramatically, up to a five-fold increase gettingaimd out of the major cities. Corporate
shuttles step up and begin running full time, hedpemployees and their families get to
and from work and other important trips. Highwalyattare unusable to cars and buses
become fast bike paths, and large groups of pebptaised to wait for the bus together
begin biking together instead.

Transporting goods around, particularly for mantifeng, becomes a serious challenge.
The grocery stores re-open the week following #rg¢hegjuake for the first time, but do

not have the same amount of food on the shelveturkadely, the localization of goods,
the highly efficient use of resources, well-estsiid recycling programs, and years of
low economic growth resulting in a constant feastodrtages, have somewhat prepared
businesses for the earthquake. Cooperative agresmenset up between neighboring
companies, factories, and stores, so resourcewasteés can be shared and utilized to the
maximum extent. Food waste from a restaurant isidohto the local alternative energy
supplier, powering the neighborhood where the weatd’s customers live. Residents are
able to obtain basic necessities and local gooaidyzed nearby, but the supply lines into
the state had not been fully repaired, and manyited products are not available yet.

Neighborhood volunteer organizations form, contagrindividuals who have decided to
work together to solve as many problems causetidgarthquake as possible, without
demanding assistance from the already cash-stragpednment. Although the small
percentage of Californians who still choose to pase energy from the grid are left
without power, most residents have long since ahtsgarticipate in the California
Energy Commission’s Chose Your Power Supply progisamthe loss of power lines
does not directly affect them. Community garders fanmers markets, once used as a
positive activity and low-cost alternative to inthiized farms, have full-time

volunteers and turn out most of the food used enttighborhoods and towns. A major
trade and donation program for bikes, scooteriemrekates, and other non-vehicle forms
of transportation emerges, allowing residents wéwb tlepended on cars new alternatives.

Although the government has little funding, thetlegquake has mobilized residents and
businesses to act together, raise funds, volurdedrpitch in however possible.
Government efforts at coordinating rescues, dansagé&ol, and major repairs follow the
same vein taken to combine resources to addresetieee environmental degradation of
10 years earlier. Thus, California does not faitiar into economic squalor, and citizens
do not lose hope or the belief that collectiveatitan overcome. While resources are
stretched to the maximum handling the aftermatthefearthquake, the severity of the
situation does not dampen spirits or cause anarchy.
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5.2. Disease Outbreak
5.2.1. “Green is Golden”

Disease Outbreak

The TV news blared warnings about the outbreaknalining. The disease had been
confirmed simultaneously in patients in San Diegd 8an Francisco hospitals on the
morning of February 18, 2030. Some of the analysts are blaming climasagé for the
migration of this virulent strain from the tropids,it the true source is still unclear. The
experts are now saying that this contagious straicapable of killing 5% of infected
people within five days of exposure and that it take two weeks to ramp up vaccine
production to meet demand.

Joe decides that his family should stay home framkwand school, at least until more
facts are confirmed. Joe and his wife Joan bottetthe capability of working from
home, but Stephen will have to miss school. Ansatiaycare is shut down. Joe and Joan
can work from home, but they would most likely dgbeir time taking care of the kids
indoors.

Joe takes stock of the pantry and decides thattliheg enough to survive for a week in a
worst-case scenario. As soon as he can confirmhisateighborhood is not yet infecte
he plans to stock up at the local grocery.

=N

The sentiment in the cities was not one of pamncespeople already dealt with warnings
about the environment on a daily basis. There Waady evidence that the people could
band together in the face of serious problems. IBestpyed home if possible, but used
their personal vehicles to get supplies from theighborhood stores. The buses and light
rail remained empty. The economy continued to floncbn some levels, as people
already used telecommuting technology widely. Theke had jobs that required in-
person labor were either left without employmentioable to work.

The suburban neighborhoods helped curtail the dpytthe disease because people
could live within their own development without @égyling on other neighborhoods.
California was already prepared for a climate clearajated disaster, so households had
some stockpiles of food and water. The state gonem had engaged in long-range
planning and had prepared for a potential mass-gration due to climate disasters in
other regions. Their preparation helped with thitbeeak, as people fled infected city
centers for the suburbs.

The regulation of individuals’ travel patterns abalso be used to track the potential

spread of the disease. Because data was availalpleoples’ commutes and leisure
travel, high risk areas could be identified andj¢éed for quarantine or treatment. Spread
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by air travel was a lower risk than it had beethim past because fewer Californians were
flying in 2030.

Authorized travel into and out of California ceasedtwo weeks. The economy took a
big hit when shipments to and from Asia had to ékel to prevent further spread of the
outbreak. The economy relied heavily on trade det€§ialifornia and would not be able
to sustain itself if a longer quarantine occurred.

The lasting response to the outbreak was the loigion of mobile testing stations at all
border crossings, airports, and shipping portss Equipment remains as another
reminder to citizens that they live in an unsafeldior he disaster helped cement the
place of telecommuting in to the California economgonomic analysts claimed that
moving toward a remote, service economy would preftdure shutdowns.

5.2.2. “Convenience Trumps”

Disease Outbreak

“8AM, February 16", 2030. More and more cases of the Mysterious Nexlu
continue to surface in hospitals all over San Dieganty. The outbreak surfaced five
days ago from a group of Mexican migrant workergstondido, and the death toll in
California has now reached 137 and continues toagrdaccinations are being
developed, and continue to be in short supply whigg remain in the trial phase. A
handful of individuals in San Francisco have repdrsymptoms of the unknown disease,
which means it is spreading throughout the stati@y $1doors and get your air purifiers
out. At this point, that is all we can do...”

The news report did little to ease Joe’s nerveshbid stayed home from the office today
because his daughter Amelia is sick. Thinking & yust a common cold, he put her to
sleep so he could get some work done remotelynfdi®s temperature soared,
however, her pain grew more acute and she begadewelop mucous-filled abscesses |on
her legs. She had a doctor’s appointment for tileviong day. However, he was thinking
of taking her into the emergency room now. As ek her up to go, he caught on th
radio that hospitals were flooded with hystericabple demanding treatment.

D

Highway 101 is completely backed up, so Joe tadake side streets. By this point,
three year old Amelia was crying out in pain thia¢ €ouldn’t breathe. Joe was trying t
get hold of his wife Joan, but she is at work aKlwhere she is an air traffic controller
As he sits in standstill traffic, he begins to wenid he should have just stayed at hom
where they have a state of the art air purificatgystem. He tries to turn back, but cars
and people are flooding the streets. Nobody knolat ¥o0 do and people are growing
weary of interacting with others who might be inéekc

[®)
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“BREAKING NEWS: LAX has been shut down and quanadtafter reports of a man
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collapsing at the gate. He had just flown in froraxito City and appears to have a vefy
serious case of the flu. This confirms that theake does in fact originate from Mexico.
| repeat, this disease does in fact originate fidexico. | urge you to stay indoors.
Hospitals and airports are shut down and roadwaneslzeing closed.”

Joe’s thoughts went to his Joan...

*k%k

Joe and his son Stephan were ultimately able teivecvaccinations, paying a premium
fee. After nearly 3 days of painful flu symptonmagha and Joan, who had also
contracted the disease, were also able to obtaatiment, albeit expensive: Amelia at
the local hospital, and Joan down in LA using maday wired to her. It was a week
before she could rejoin her family back in Camarllecause most transportation
channels were shut down.

Both Amelia and Joan suffer long term health protdédecause it took so long for ther
to receive treatment. They consider themselvey liecke alive, however.

>

The state became quarantined off which prompted ingsteria, in addition to sore
international relations with Mexico and discrimiiat of Mexican Americans. A few
isolated incidences of the illness popped up elsethowever, these individuals were
guarantined off and sent to California for treatinemmediately. As a result of this
disease outbreak, there was a mass efflux of pemgldusinesses from the state as soon
as they could leave. This severely bruised Calitdsreconomy, and left a permanent
stigma on its credibility in national politics dtepoor decisions and lack of preparation.

During the crisis, communication channels, as aglthe transportation network, were
congested. Cell phone lines were at maximum capani in many cases shut down to
the public so that emergency officials could gebtigh. This contributed greatly to
major reforms in cellular telephone reforms, expagdheir load capabilities. At the time
of the crisis, the media attempted to report ontwiinay knew, however, it was highly
sensationalized. The government had remained ipgletl until nearly two weeks later.

It turns out that the outbreak most likely occurfienin California grown produce, which
explains the link to the migrant workers who were first to consume this produce. It is
still unknown whether this has to do with the fémzt the produce was genetically
modified, however, this fact has contributed tar@é scale reversion to organically
grown food. Many people have decided to begin gngwheir own food, leading to an
increase in green roofing.

Unprepared for the flood of people, hospitals westable to produce enough
vaccination and many people perished, particuldudge in the low income sector who
lacked the means to get the help they needed. Healé reforms are also in the works.
However, many people have begun to look into nataesicinal practices.
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Changes in shipping have also stemmed from thisreak. Stricter regulations for what
comes in and out of the state were imposed byakiergment in order to save face
nationally. Smaller, local businesses have incias@opularity, however, due to the
remaining paranoia about products of unknown osighkll these changes have led to a
flip flop from “Convenience Trumps.” The econonbiiises from these shipping
reforms and business emigrations, as well as th@anded shift in environmental
priority, have contributed greatly to a changedetyc

5.2.3. “Holding Our Own: A Modest Energy Society”

Disease Outbreak

Finally, the morning news reports of the outbreak gpe’s attention. He stared in
disbelief as reports of dozens of infections aporeed in San Francisco and Los
Angeles. The reporters are already jumping to thectusion that an outbreak coming
from Asia would severely cripple the California Bomy. “We’ve survived worse,” Joe
thinks indifferently. So long as he stays homegshne going to continue as if the
outbreak is on the other side of the world.

Joan, his wife, asks if he wants anything fromstioee. He thinks about what he wants
for dinner and then proceeds to put in a requesgfocery delivery to the grocer later
that afternoon. For a moment Joe wonders what iildibe like if he had to drive to
work or even to the store. Then, he might cardtle inore about the outbreak.

Looking back, it was difficult to decide which wasore surprising: the rapid disease
outbreak caused by a changing climate or the namovery California experienced that
far outpaced the rest of the world. During the sition into the 21 century the debate
over climate change went on. And yet over thirtgrgeafter the beginning of this debate
little progress was made. But more important wasfélet that nobody cared any more.
Night after night news would be full of gloom-andenin stories but after a few years the
sensationalism drifted elsewhere. More importanewke impact and rebuilding efforts
surrounding the years of Federal Emergency. Thistivareal story that defined a
generation of people—most notably in California—é&edipeople on a path away from
environmental issues. And it was because of tlgis ¢d attention that the outbreak
caught so many people off guard.

To determine the source of the outbreak would recuiittle detective work. Nearly two
years back, scientists have now confirmed, theadesérst mutated into a form more
benign to humans and less contagious than itsrduioem. Later that year record
monsoons in Asia caused a less-sensational outbfebk flu. The monsoon season
lasted a full two months longer than ever beforé @aused massive flooding that
displaced millions of people. During the ongoingaeery period this flu outbreak spread
throughout displaced communities. And while peapleimune systems remained
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weakened, the real disease found its way into npaople it normally would not have
infected. Out of the hundreds of thousands thaewdected, a few contracted the strain
that again mutated into a more contagious formertiat mutation occurred a couple
months passed before the strain mutated into itecuform. By then it had spread
across much of southern Asia and infected millions.

In a response to this outbreak, many countriesdldiseir borders while a cure was
sought. During the first year a few cases poppeith lgurope and in the US, but were
quickly quarantined. Even though few people diethdustrialized nations, the crippling
effects of the disease’s potential to kill permdageery border in the world. Border riots
with Canada and Mexico led to more fatalities ttf@ndisease itself.

During the 18 months required to find a cure mamyntries suffered from the near-
complete shutdown of global mobility. Even in theitdd States many states themselves
suffered localized recessions while people refusddave their homes. But in California
life was able to continue. Virtual mobility had@lNled many people to remain safe at
home and continue working. The clusters of comnesillowed the ability to
guarantine if necessary and likewise give ‘safeehastatus within their closed borders
to its residents. While many suffered from massingeuptions in fuel and energy, the
state of California was able to continue functigngurprisingly well. The Project was cut
back dramatically, but local programs were ablguikly resume operation once
granted “safe haven” status. It was in Califorhia first immunizations were
successfully tested. Soon after the outbreak dshed many began to adopt the virtual
mobility lifestyle that had come to define Calif@nMany others simply moved to
California to live in the safer, healthier enviroam to enjoy the community and virtually
mobile lifestyle.

52.4. “Grown from Grassroots”

Disease Outbreak

Joe and his family are on the way to the Santa 8arlairport at 7:45 AM on Monday,
February 16", 2030, in a free shuttle service provided by tinéne. The family is about
to leave for an out of state vacation they haveni@anning for two years.

On the way to the airport, a news report comeshanradio. A Pandemic flu outbreak
has been declared as of 8AM in San Francisco amiC#@go, confirming rumors that
people around CA have been getting sick for welksording to the radio report, the
government is placing a mandatory stop on all ttawveand out of CA. The shuttle take
Joe and his family home, where they immediately ourthe news for more information.

)

The media, always willing to expose wrongdoingsrbarror stories about the
pandemic, blaming the government for allowing viaesito run low and for not acting

122



sooner to prevent an outbreak. Public Health adfciare followed around the clock,
hounded by accusations and harsh criticisms. Josésl to the media acting as the
mouthpiece of the public, conveying frustration ander over government and
corporate misdeeds. When he sees the news cowaraipl and dying people, he
believes that a true pandemic has struck and thieeestate is at risk.

News of the disease outbreak spreads rapidly treenéxt few days, with reports of
people falling ill and dying. The prior economicisip has left many families with little
disposable income, and expensive doctor bills atemthe carefully planned budgets.
Many residents, weary of past exposure to envirartah¢oxins and chemicals that left
his wife with asthma and one child with a learnihigpbility, choose to err on the side of
caution and avoid public places. San FranciscoSardDiego, as well as Los Angeles,
San Jose, and other urban cities in CA, shut dowinegy as residents attempt to avoid
exposure while waiting for vaccines to arrive.

Government intervention kicks in immediately toyaet the spread of the pandemic
outside of San Francisco and San Diego. For a feeks/following the initial outbreak
report, tourism to major CA cities ceases entireysed by government restrictions and
fears from visitors cancelling vacations into afl €ities. Even places that have not been
touched by the disease experience a slump, patigldrge urban areas. This is partly
caused by the restriction of train and plane ses/around the state. National parks and
wilderness areas, on the other hand, see an ircirea&ssitors looking to get away from
other people.

Daily life has become increasing challenging arsfrieted. Most cities in CA, including
ones that had not experienced the outbreak, haategk swiftly to shut down the city and
prevent the pandemic from entering. Bus servicesaspended temporarily, as are
commuter trains, sports and entertainment acts/ia@d any events that would cause
groups of people would congregate. Fortunately,tppesple work a few blocks from
home, so they are able to get around without bwskdittle inconvenience.
Neighborhood shops are silent, as people are lstngttheir possessions longer to avoid
being in public. Trucks are unable to re-stockdtuee with imported items, due to
restrictions on freight transport in and out of tate. Fortunately, many of the basic
necessities are provided by local manufacturergiwmaintain limited production of
essentials.

Within a month of the initial outbreak report, theonomy continues to deteriorate as
supplies dry up, revenues for businesses in absedecline, and the public becomes
more angry and demanding. Government restrictioddienited supplies of vaccines
have not helped alleviate fears, completely elingribe disease, or keep the economy
from suffering, despite the fact that the pandedidcnot end up spreading beyond San
Francisco and San Diego. Fearing the political lzstkexperienced as a response to
environmental degradation, the government deciléske decisive action, providing
free screenings and health care for anyone sugpettmntracting the disease. With
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support from businesses, including the CA- basedmhaceutical companies that have
been blasted by media reports of serious over-aiaaf vaccines and treatment
medications, most residents are tested for theasésand those that require treatment
receive it at little to no cost. The government anthpanies in CA remember the lessons
taught by the environmental movement, taking messta address the problem as well
as prevent future outbreaks.

Less than 6 months after the initial breakout,dttbreak is under control and life returns

to normal. Residents remember the businessesdhmckeep CA afloat during the time
of crisis, and are determined to show their suppprdnce again traveling within CA.
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6. CONCLUSIONS

6.1. Limitations and Potential Bias

In any exercise using scenario planning, there mnitslly be a decision made
concerning breadth versus depth, specifically imosing the number of drivers. In the
Schwartz method, planners choose two drivers, laisgtoject also uses only two.
However, as discussed in the Methodology sectlmrgetis a potentially endless list of
drivers, and typically several which fit the duateria of importance and uncertainty. At
this point, it is tempting to choose more than timvers, in an effort to cover more
possible futures. However, even choosing only threeers doubles the number of final
scenarios to eight. First, it is unlikely that @ljht scenarios will be different enough to
warrant individual analysis. Second, and more irtgodtly, the communicability of eight
scenarios is substantially more complicated thahahfour scenarios. Since the goal of
our project is to facilitate discussion and pronmasensus, the difficulty in
communicating eight scenarios was deemed more Baptathan the potential to cover
more ground. Thus, we recognize that there ardiaddl, important drivers which
would add to the discussion of future transportgtiut have purposefully chosen to
limit our project to only two.

In performing this scenario planning analysis, @eognize that as researchers and
planners, we have an inherent bias towards envieotehawareness and focus. This bias
can be most obviously seen in our selection ofitf@mmental priority’ as a main driver

of change. However, it also more subtly affectsamscriptions of the scenarios,
particularly when we discuss the possible effettsositive or negative environmental
priority. While we are aware of this bias, we da believe it is a shortcoming, since it

fits our ultimate purpose — to address the futnteractions between transportation and
sustainability.

6.2. Recommendations

6.2.1. Methods of Scenario Planning — Lessons Learned

In going through the steps of using the scenaaamhg method, we have learned a great
deal about the process of building scenarios. Atingty, we make a few
recommendations to those who wish to duplicateneethodology in the future.

First, we spent a great deal of time discussingeaaduating possible drivers. This time
delay could have been avoided by simply pickingva drivers and performing quick,
non-extensive ‘test’ scenarios. After briefly dissing the ‘test’ scenarios, it should
become readily apparent which drivers make foresténg and informative stories, and
which do not.
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Second, we spent the majority of our time discigsaimd brainstorming the four
scenarios, from the point of view of our systemiatales. This process caused us to lose
sight of the bigger picture, which is to create pething narratives that tell memorable
and easily communicated stories about the foumpiadefutures. After going through this
process, we recommend that future scenario plaffingtrsliscuss their scenarios and
write up what the scenarios will look like in quative, narrative form. Subsequently,
supporting data can be researched and developaddtscientific rigor to the existing
scenarios.

If quantitative variables are going to be usechadiasis for the scenarios, as this project
attempted to do, the number of variables shoullihfieed. We used seventy-four
variables in an effort to tell a “more completedrst However, in practice, many of the
variables were not helpful in establishing the scennarratives, and weighed down the
process of creating scenarios. In the end, weetdtafocus on only ten to fifteen
primary variables.

Lastly, we highly recommend that the scenario plagpteam be as multidisciplinary and
diverse as possible. Much of the work of develogognarios requires out-of-the-box,
creative brainstorming about what events are ptessitkthe future. Often, planners lapse
in to ‘probabilistic’ thinking where they focus one probable outcome and do not
consider improbable, but possible futures. Divgrsitthe planning group can help to
alleviate some of this type of thinking. Additiolyalit may be necessary to appoint a
‘devil's advocate’ to ensure that planners contitiuguestions themselves and their
ideas.

System Dynamics

The use of computer-modeled system dynamics islgesaethod for enhancing
scenario planning projects. We believe that thezesame potential benefits, as well as
some limitations to this idea. System dynamic niadecan be a parallel method for
adding quantification and confidence to the creatibscenarios. Given a set of two
drivers, scenario planners could not only develfyt@ae scenario, but also calculate
probability that it might occur. This is not to stimat the computer model will predict a
probable future. However, using a more rigorousngitative model would ensure that
the variables within each scenario are internaillysistent and create a plausible story.

Modeling the complexities of scenarios can alsafgighe reasoning behind each
scenario to make it also more internally consistentl thus more convincing to the
audience. The modeling can give additional cetyaand insight into unexpected
deviations. Furthermore, system dynamics modeiitigdentify which variables are
pushing the boundaries of plausibility, as welldsch have the most influence on a
given scenario. By highlighting dynamic charadics that have the most influence in
shaping the future, the scenario planning teamkmitiw which characteristics to
emphasize most during their planning processes.
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The use of dynamics modeling is limited by the eddtnature of many variables, such as
political dynamics or funding, and their lack ofngle quantification. In addition, using
too broad a scope with too many system variabldswake the modeling efforts
cumbersome, and it will be difficult to gain instgh results.

Ultimately, system dynamics modeling can be a new ®wards the future development
of scenario planning. As computing power increagedl-researched system
characteristics can be represented by a handiystém variables. By making some
simplifying assumptions, a scenario team can gémeravorking model for the system
and gain even more insight into possible futures.

6.2.2. Common Threads

The following elements were determined to be sinatzoss two or more of the
scenarios envisioned in this project.

1.) Increasing congestion

The rate of growth of the population over the rtesdnty five years is more or less
determined by the current population, with mostataon caused by immigration. This
substantial growth leads to dramatically increasmtgestion on “Green is Golden” and
“Convenience Trumps.” While there are technololgiteas to minimize the negative
impacts of congestion, we predict that they wilt he sufficient to counteract the
enormous momentum of a car-dependent society. ®fdiding Our Own” and “Grown
from Grassroots” will be able to avoid the congastias the economic downturn forces
behavioral changes within the population.

2.) Increasing use of public transportation

The increase in the use of public transportatidhlvei in part promoted due to the
increased congestion described above. Not only poleléc transportation reduce the
total number of vehicles on the roads, it redubesiigh price of mobility felt in many of
the scenarios and allows for a more productive catanThe environmental benefits of
public transportation are also important for “Greeolden” and “Grown from
Grassroots.” However, despite the prominence bfipiransportation in all four
scenarios, it takes very different forms withinteacenario. For example, the use of an
expensive light rail system is envisioned in “Gréefsolden,” while the cheaper bus
system is more prominent in “Grown from Grassrdots.

3.) Corporate carpooling

Corporate-sponsored carpooling initiatives are seses complement to the public
transportation initiatives described above. Thaages with high environmental priority
have corporations looking for efficiency improvertewith environmental benefits. The
scenarios with high economic growth are lookingifmreased productivity during the
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commute. Finally, scenarios with low economic grioate looking for a way to cut
costs.

4.) No clear technology winner

In 2007, there is a great deal of uncertainty ovieich fuel will power California’s
transportation system in the coming decades. Afjhdbe scenarios offer some insight
into this question, we have not identified any cleaner across all four scenarios. In
fact, the scenarios often visualize very diffefiehnological solutions for transportation
and fuel. For example, the high-cost, ultra-cleptirbgen fuel cell cars might be very
successful in “Green is Golden.” Domestically-proed biofuels made from
environmentally-friendly sources were foreseen@ndwn from Grassroots,” while
“Holding Our Own” relies on domestically-producemn-environmental alternatives.

5.) Land use planning for transportation

With the exception of “Holding Our Own,” we founldet land use planning and
development decisions would be made with transporntapecifically in mind. Rising
fuel prices and increasing congestion and comnunest make reducing required
transportation important. We visualize this throlighiting sprawl, mixed-use
development, and revitalization of urban centarsedch case, we saw individuals living
closer to where they work and shop.

In addition to these specific commonalities, weestsed a number of themes that
appeared in multiple scenarios, but arose from défgrent circumstances. These
themes were particularly illuminating because thlegw how different pathways can
lead or be directed to similar positive outcomd® Tollowing are the most important
themes we have observed:

1.) Energy Efficiency — Scenarios 1, 3, & 4

We found that increasing energy efficiency playedagor role in all scenarios, except
“Convenience Trumps.” Ultimately, both the needdoonomic efficiency and the need
for environmental efficiency grow over the next hiefive years, contributing to
increased energy efficiency. Only “Convenience Tparhwith its high economic growth
and low environmental priority, is unaffected. Threding is relatively unexpected, since
energy efficiency is currently primarily associateith environmental priority.

2.) Higher environmental impacts result from high eaoimogrowth, not low
environmental priority

After creating our four scenarios, we realized tihilding Our Own” had a lower
environmental impact than “Green is Golden.” Ihestwords, the low economic growth
of “Holding Our Own,” even when coupled with lomw@onmental priority, was a
stronger driver of reduced environmental impachttee high environmental priority of
“Green is Golden,” due to its high economic growdverall, we found that “Holding
Our Own” and “Grown from Grassroots” had a loweviesnmental impact that “Green
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is Golden” and “Convenience Trumps,” indicatingtttree economic driver was more
important than the environmental priority drivertimis respect.

Although this outcome was not intended, we detegeahitmat it was a result of the high
environmental impact of economic development aedeimsed consumption. While
“Holding Our Own” and “Grown from Grassroots” brdugbout significant behavioral
changes related to consumption, changes in “Gie@olden” focused on so-called
“end-of-the-pipe” solutions, while maintaining ayhilevel of consumption. This finding
is particularly important because it shows thatehyecaring about the environment may
not be enough to create long-term solutions torenmental problems.

6.2.3. How Others Can Use This Project

The ultimate goal of this project is to facilitatescussion and consensus-building about
the future direction of transportation within thiate of California, in hopes of promoting
sustainability. It is our desire that this projeah be used by diverse parties in business,
government, and academia to actively plan for theture transportation-related
decisions. We will address each group individuallyusiness, government, and
academia — to suggest how they might individuadlg the information in this project and
how they could use scenario planning in general.

Business

Traditionally, business has been a primary uséh@expertise gained from scenario
planning. Ultimately, companies aim to create managnt strategies that allow them to
thrive in a variety of possible futures. Given therent technology race described above,
it is clear that businesses will need to remairilflie until a clearer solution is found.
More specifically, this project can help businessiake decisions about how to invest
their money in technology development and resea<kvell as prepare businesses for
changes in consumer preferences and regulatoryoemvents.

Government / Policymakers

Although politicians are typically elected for ordyshort period of time, they will
generally be more successful if they are able ¢aterpolicies with long term viability.
Accordingly, scenario planning is an excellent tlmolanalyzing the potential for policies
to work in a number of different possible futurBarthermore, it is also a useful tool
when making funding and development decisionsraeto fund programs that will be
useful across a range of possible futures. For pigmublic transportation was
discussed above as a commonality across all famasms. Thus, investing in
development of the public transportation infrasimoe would be a sound funding
decision.
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Academia & Education

Scenario planning and the insights of this studylmaused to analyze a number of
decisions made within academia. Specifically, densregarding which areas should
receive additional funding and which new areaswds should be introduced could be
addressed by looking for commonalities between ates

6.2.4. Signposts & Affecting the Future

In addition to making decisions based on a sceraaradysis, planners often want to
know which scenario is ‘coming true’ as time pasmad the future becomes the present.
Since each scenario is designed to be an extresee ttee future is unlikely to look
exactly like any specific scenario and will likedgntain elements of all four. However,
the parties listed above can still have a substhinfiuence in shaping the future, based
on their knowledge of the possibilities. Theseddetd to two additional uses for
scenario planning.

First, business, policymakers, academia, and holdekban look at the scenarios and
decide which is best for them and for society ashale. In this project, we have strived
to show how each scenario could have a positiveoou. Nonetheless, we still advocate
a future with high environmental priority. Makintakeholders aware of the drivers of
change and of the possible outcomes of their axttan lead them to make choices with
this long-term future in mind. For example, a pniynanethod of creating a state of high
environmental priority is to invest in educatiooghb at the university and at the primary
level. While the importance of this decision cob&lderived without scenario planning,
the use of scenarios helps to emphasize the impmartaf such funding.

Second, long-term planners who use scenario plgrean develop a series of signposts,
which are designed to indicate which scenario ming true. These might include:

. “Inconvenient Truth” wins Academy Award for bestadinentary.

. Schwarzenegger submits climate change bill.

. Dow Jones crash on February 27, 2008.

. The U.S. Climate Action Partnership lobbies congfes climate change
legislation.

. Hybrid car sales trends.

. “BP selects UC Berkeley to lead $500 million energsearch consortium with

partners Lawrence Berkeley National Lab, Universityllinois”

6.3. Conclusion
While descriptive scenarios are helpful in longgaruture planning, we have concluded
that a greater level of insight can be gained wtlanners participate in the scenario
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planning process. Reading the scenarios can impagtaccounts of possible futures, but
creating the scenarios can give planners a sertbe afteraction of the endogenous
forces that shape each different future state.

Only time will tell what the future will look likeand it is unlikely to unfold exactly like
any of the four scenarios. While the scenarioshatentended to be predictions of the
future, they serve as planning tools for considgdrbroad range of possibilities. By
exploring the boundaries of what is possible, oizgtions can become aware of coming
changes to help prepare for the future.
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