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This Chicago Metropolis 2020 report — Time is Money: The Economic Benefits of Transit Investment — proves

that new funding for transit is an excellent investment.

Using quantitative models, we calculated the long-term transportation and economic benefits that would
result from implementing the RTA Strategic Plan, Moving Beyond Congestion. We wanted to know if the
benefits of proposed new transit spending would outweigh the costs — would the public receive a positive

return on its investment?

We used very conservative assumptions. We assumed that all of the region’s road projects planned to be
completed by 2020 would actually be built by then. And we did not consider impacts on property values or

short-term economic boosts from construction employment.
This is what we found:

Investing in transit is worth it from a business standpoint. Even with our conservative assumptions, the
RTA’s proposed investments to maintain the system will yield a 21 percent annual return. If investments are
made to enhance and expand the system as the RTA proposes, the return on investment would increase to
34percent. As business people know, these are excellent annual returns, which in the private sector would

readily attract and justify new investment.

Better planning to connect land development and transit can yield huge economic benefits. Adopting
transit-oriented development throughout the region, as proposed in the region’s official comprehensive
plan, would increase the return on investment to 61 percent. If new development is designed to enable
more people to live or work near transit, it can produce $640 million more annually in economic benefits

without spending beyond what the RTA has proposed.

Failure to maintain the transit system will do immediate and long-lasting harm to the region’s commuters
and the economy. If we don’t adequately maintain transit service, it will cost the region’s businesses and
households over $2 billion annually. By 2020, transit ridership would decline by 11 percent, a loss of
187,000 rides every weekday. Most of those trips would shift to Chicago area roads, which already have the

second most congested and longest (7.8 hours per day) “rush hours” in the nation.

We urge you to consider these findings in your deliberations over transit funding and reform. The economic

consequences of inaction will be serious; there is no time to delay.

Sincerely,
Donald G. Lubin ﬁ) George A. Ranney, Jr. Frank H. Beal
Chairman President and CEO Executive Director

Chicago Metropolis 2020 - 30 West Monroe Street, 18th Floor « Chicago, IL 60603-2408
312/332.2020 phone - 312/332-2626 fax « www.chicagometropolis2020.org
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The Economic Benefits of Transit Investment

SUMMARY

Investing in transit is a good business deal for the citizens of the Chicago region.

For every additional dollar spent on operating and capital expenses planned by the Regional
Transportation Authority (RTA), the Chicago area will get back an economic benefit of at least
$1.21 and as much as $1.64.

If the public chooses to invest an additional $1.68 billion a year to effectively maintain
the current level of transit service and keep the transit infrastructure sound, the regional
economy will experience $2.04 billion in new annual economic benefits - yielding a 21

percent return on investment.

If the investment is increased to $2.4 billion per year, not only to maintain the system but to
expand service for the growing region as the RTA has proposed, the economic benefits for
the six-county economy would increase to $3.22 billion, providing a 34 percent rate of return.

And without spending beyond what the RTA has proposed, the benefits can jump to $3.86
billion, for a 61 percent return on investment, if new development is designed to enable more
people to live or work near transit service. Connecting land development to transit, proposed
in the region’s official plan, would increase transit use and lessen traffic congestion.

These are the conclusions of research conducted by Chicago Metropolis 2020 of the
economic impact of proposed transit spending. The substantial economic benefits are the
result of allowing businesses and commuters and families to avoid wasting time and money

on traffic congestion. Time is money.

At the same time, the research shows, continuing the current level of inadequate transit
spending will cause the system to deteriorate so much that it will actually be a drag on the
local economy. If we collectively pocket that $1.68 billion needed each year as a minimum
investment in transit, the resulting increase in traffic congestion will cost the economy more
than $2 billion per year. Skimping on transit is a false economy, an expensive mistake, a really
bad deal.
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Investing in transit allows our entire transportation system, including streets and highways,
to be more efficient. We become more mobile. We travel faster. Businesses want to locate
and grow here. We create jobs. We save time and expand our economy, and that means more

money for all of us.

The research, detailed in the following pages, shows that the shared transit investment by
Chicago area taxpayers will be generously rewarded by the boost to the region’s economy.
The investments are for the transit system, but the benefits are for the entire economy and

everyone who lives here. Investing in transit is too good a deal for us to pass up.

Chicago Metropolis 2020
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INTRODUCTION

For more than a year, residents, editorial writers, political leaders and transportation experts

have been debating the merits of raising taxes to support the Chicago region’s transit system.

The arguments are complex. The issue is entangled with partisan politics, city vs. suburb

debates, competition with other important needs like health care and school funding and

much more. Still, the underlying question remains: Can the supporters of transit prove that

spending more tax dollars is a good economic investment?

Arguments in favor of public support for transit generally fall into one or more of these

five categories:

1.

Transit for those who have no alternatives. Low-income and disabled people who
cannot afford or use automobiles need alternatives. As a society we have a moral
and social obligation to provide those alternatives. According to this argument, the
investment should be considered an investment in a fairer society

Transit as the key to community building. A robust transit system gives us a major
tool to improve our quality of life. It allows us to slow the pace of sprawl; create compact,
walkable communities; revitalize our downtowns; preserve open space; locate employers

and workers closer to each other; and reduce pollution and global warming.

Transit spending stimulates the local economy. Transit is a major business enterprise
that employs a substantial number of people, that generates more jobs and economic
activity through its capital projects — whose benefits are spread and multiplied across the
region’s economy. A key weakness of this argument is that other forms of public works
spending also stimulate the economy.

Transit as an element of global competitiveness. Globalization has placed a premium
on more densely populated urban work centers, which are seen as offering a nimble
workforce and creativity. Such places can only be supported through transit. Evidence for
this line of argument is often provided by comparing the transit here to cities around the
world that are investing to improve systems already better than ours. Without transit that
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lives up to the rising international standard, the region will not attract investment or be a
first-tier world city. We can’t afford not to invest, the argument goes, or we won't catch-up
with our competitors.

5. Transit saves money and boosts the economy by reducing traffic congestion.
When it's working, transit is a key component in a regional system of transportation and
mobility that benefits businesses and individuals alike, which in turn is an integral part
of a healthy, growing local economy, a common asset. This is often analyzed through
transit’s ability to help reduce wasteful traffic congestion and the attendant high costs of
that congestion. It is a classic cost-benefit argument, of a kind frequently employed by
private businesses seeking to evaluate major investments. The premise is that the costs of
investing in transit are more than paid for by the benefits to the economy that result from
reduced congestion.

All five arguments have merit. Some are easier to demonstrate than others. Each one
generates counter-arguments.

This year, Chicago Metropolis 2020 initiated a major analysis of the last of these arguments

— transit helps the economy by reducing traffic congestion. The analysis was done to evaluate
the new transit spending proposed by the Regional Transportation Authority (RTA) in its
current strategic plan, entitled “Moving Beyond Congestion.”

Our research had two goals: to determine whether the benefits of new investments
outweighed the costs, and to consider how the RTA's proposals could generate a
higher return.
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RESEARCH METHODOLOGY.

Evaluating the costs and benefits of transit investments requires the use of two computer
models. The first is a model of the transportation system in northeastern lllinois. Transporta-
tion models have been used for several decades and each year become more sophisticated,

as computing power increases and new data is added.

A transportation model replicates the real world where people choose to get in a car or bus
or train and take a trip to work or school or shopping or a movie. These trips are assigned to
roads or train tracks, and if these become too congested, the trips are reassigned to alternate
routes. Next, population, employment and land use are forecasted to a future date, and the

computer calculates future transportation needs.

The model for our RTA research used forecasts to the year 2020. It assumes a 925,000 increase
in population to a total of 9,144,000 by 2020, compared to 8,219,000 in 2007.

In making the forecasts for the year 2020, the model used the most recent population,
employment and land use assumptions of the Chicago Metropolitan Agency for Planning
(CMAP), the new regional agency responsible for planning. The model assumed that every
highway and road construction project planned to be completed by 2020, as identified in
the Regional Transportation Plan for 2030, would actually be completed on time. This con-
servative, and probably overly optimistic assumption may well overstate the capacity of the
highway system in the year 2020. But the assumption was made to insure that the analysis
was not biased against auto and truck travel in favor of transit investments.

Transportation models, like models used in business, finance, or the military, allow users

to create alternative scenarios. Models can test the consequences of alternatives, such

as doubling the investment in transit, increasing gas taxes, or building more tollways.

In particular the model used in this research was able to evaluate what happens on the
region’s highways when various assumptions are made about different levels of investment
in the transit system. (For a more detailed description of the transportation model and

the modeling results, please see Appendix |, “Transit and Transportation Modeling for
Metropolitan Chicago,” by Smart Mobility.)
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The second model used in this analysis is an econometric model of the Chicago region. It
replicates the flow of money into and out of the economy by sector. The economic model
calculates the costs of time delays, the direct costs to drivers, the costs of accidents and the
costs of air pollution that result from added congestion. The model is used to estimate the
benefits to the region’s economy that result from changes in the costs of congestion for each

transportation scenario.

These cost summaries can then be compared to the proposed investments in the transit
systems that were identified in the “Moving Beyond Congestion” plan. If the costs of conges-
tion are reduced by an amount greater than the proposed investment in transit, then the
investment makes economic sense. Alternatively, if the costs of congestion are reduced by an
amount that is smaller than the proposed new investment, then the proposed tax increase

does not make economic sense.

Cost-benefit analyses of this kind are common in the business community when trying to
determine if a proposed investment in a new piece of machinery or a new product line makes
economic sense. Similar analyses are used in the public sector when evaluating individual

project proposals.

This kind of cost-benefit analysis is limited in scope. It does not, for example, take into ac-
count any of the other four arguments made in favor of transit investment. Even if the costs
exceed the benefits, for example, one might still argue that more funding is needed to service
the population that has no transportation alternative, to build better communities, to stimu-
late the economy through new construction or to demonstrate to the world that we are a
global city. (For a more detailed analysis of the economic model see Appendix II, “Summary of
Economic Impact Results of Alternative Transportation Scenarios’, by Economic Development

Research Group.)
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EVALUATING ALTERNATIVES

Using the methods described above, the research team evaluated the transportation and
economic consequences, in the year 2020, of four different scenarios. The proposed scenarios
are derived from the RTA's “Moving Beyond Congestion." The scenarios are:

«  Decline: This scenario assumes that government will not provide any new operating or
capital funds for transit, causing a slow but steady spiral of decline in service quality and
ridership, which in turn will lead to higher fares and still greater declines in ridership.
Fares in 2020 will increase 50 percent more than the rate of inflation. Frequency of transit
service will decrease by 25 percent, rail speeds will drop by five miles per hour, and each
transit stop will last 30 seconds longer.

« Maintain: This scenario assumes that $280 million in new operating funding and
$1.4 billion in new capital funding is provided to continue existing service levels, meet
the costs of inflation and to repair and replace aging assets. Fares would increase with
inflation. The additional money is needed to maintain existing ridership levels.

« Expand:This scenario assumes that the quality, quantity and frequency of transit
service would be increased and the system expanded to serve new customers and new
geographies. The scenario combines two sections from the report “Moving Beyond
Congestion” - called “Invest to Enhance” and “Invest to Expand.” These sections call for
a long list of equipment, technology, service, elimination of rail “slow zones,"new bus
routes, new rail lines and construction investment. This expansion, of course, will require
an even larger investment - $400 million for transit operations and $2 billion in capital
funding beyond current spending levels. Fares would increase with inflation.

- Expand and Plan: This scenario makes the same assumptions as the Expand scenario
but adds a new dimension. Instead of using projected auto-oriented, low-density land-
use patterns, it employs land-use concepts from the CMAP “2040 Regional Framework
Plan."These concepts assume that local governments implement land-use practices that
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encourage transit-oriented development, giving better access to transit for homes and
businesses. (For an analysis of the alternative land use scenarios see Appendix lll, “Land
Use Scenario Development,” by Fregonese Associates.)

In addition, the transportation consequences of a fifth scenario were computed, but those
were not fully evaluated in the economic modeling. This fifth scenario, Higher Gas Prices,

effectively doubles the price of gasoline.

The first three scenarios vary the size of new investments in the transit system. The fourth
adds a new variable, more thoughtful land-development practices. Each scenario was tested
in the transportation model and compared with conditions in 2007. For the 2007 base and
each of the scenarios, the transportation model generated the following information:

«  Percent of all trips that are transit trips.

«  Total number of transit trips.

«  Total number of truck and auto trips.

«  Total number of miles traveled per day by autos and trucks.

«  Amount of time and miles that trucks and autos spend in congested traffic.

- Total hours of auto and truck travel for the entire day and for morning and evening

rush hours.

This basic travel data is then used in the economic model to calculate direct cost savings that
accrue to businesses and households as a result of improved traffic conditions. These savings
may result from operational savings, travel time savings, or savings from fewer accidents.
The model then categorizes the total savings among business sectors based on the mix

of businesses in the region. Once the direct cost savings are calculated, they are used to

estimate the resulting changes in economic activity.

In calculating the costs of investing in transit and comparing the economic benefits that
would result from the investment, it is possible to calculate a cost-benefit ratio. All of the costs
and benefits are calculated for the year 2020 and all the dollars are expressed in un-inflated
2007 dollars.

The costs of each scenario were derived from the RTA's “Moving Beyond Congestion”and are
expressed in terms of the annual amount of incremental dollars for capital and operating

expenses required to create the identified scenario.
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The economic benefits consist of three pieces. The first is the increase in business production
that results from lower levels of congestion and the way those savings are reinvested in the
local economy. The second benefit calculated is the time savings to individuals as a result of
reduced congestion that is in turn reinvested in the regional economy. Finally, the economic
benefits of reduced pollution are calculated.

This is a conservative approach. This research does not calculate the additional economic
benefits typically produced by transit investment, such as the following:

« Jobs generated by a healthier economy, and by the Chicago region’s success in global
competition for jobs and prosperity. The only job creation counted by this research is as a
result of transportation and travel savings for businesses.

+ Increased property values, especially in areas better served by the transportation system.

« Increased government revenue from property taxes, sales taxes and other sources
responsive to economic improvement.

«  The economic stimulus of major transportation construction projects and the jobs
they generate.
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CONCLUSIONS

The results of the research are summarized as follows:
A. Allowing the system to Decline would be a costly mistake.

When comparing the Decline scenario with the Maintain scenario, providing new tax dollars
to maintain the system makes economic sense.

If the system is permitted to decline - that is, if no new money is provided to maintain it

-- transit ridership will decrease by more than 11.3 percent, or 187,099 rides every weekday
compared to what would happen in the Maintain scenario. Declining transit use will force
more people to drive, so traffic congestion will worsen. Drivers will spend more than 48
million additional hours each year stuck in congested traffic conditions. It is these additional
congested conditions that translate into dollar costs.

In addition, by 2020, only 4.4 percent of all trips in the region will be made by transit. This is a
decline from the current share of 5.6 percent.

The incremental annual cost of the Maintain scenario relative to the Decline scenario is $1.68
billion. This is the estimated cost of operating and capital dollars needed just to maintain the
system at current levels of service. The Maintain scenario sustains ridership at 2007 levels.

The annual benefits that would result from the annual investment of $1.68 billion are
calculated at $2.038 billion. The benefits include increased economic output of $1.42 billion
(including 11,395 new jobs), plus $0.583 billion in household savings from reduced travel
times and $0.035 billion in benefits from improved air quality.

Expressed another way, the direct taxes that would be paid to maintain the system are
less than the hidden taxes caused by congestion — the costs imposed on users of the
transportation system by being forced to waste time in congestion.

If the region considers the $1.68 billion as an investment, it would be receiving a 21 percent
return on that investment every year. Put another way, the ratio of the benefit to the cost is

1.21 to 1. These are, of course, aggregate numbers for the region as a whole. How the costs
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and benefits fall on any given family depends on where they live, how much they drive,
whether they use transit, and so on. However, the net benefits to the region of maintaining
the system exceed the costs of new taxes. It is a good investment.

B. Investing more in the system to expand and enhance service generates an even
better return on investment.

When you compare the Expand scenario to the Decline scenario, the cost-benefit ratio
improves to 1.34 to 1, a 34 percent return on investment. In other words, if we make this
even greater investment in transit to expand and enhance current services, the return on the
investment is even more attractive.

The Expand scenario would cost $2.4 billion a year compared to the $1.68 billion it takes
merely to maintain the system. However, the economic output and monetized social and
environmental benefits that result from expanding the system total $3.22 billion a year
(including 16,855 new jobs), compared to the benefits of $2.04 billion that are gained from
maintaining the system. Ridership will be 282,000 transit trips per day more than in the
Decline scenario.

A bigger investment in transit accelerates the rate of return. While the expenses needed

to produce the Expand scenario increase by 42.9 percent over the Maintain scenario, the
benefits increase by 57.8 percent. To put it another way, the additional investment of $.72
billion yields an additional benefit of $1.18 billion, or a return of 64 percent on the additional
investment. Economic logic would argue in favor of spending more because the benefits

are greater.

C. Smarter land-use planning generates even higher returns on investment.

The Expand and Plan scenario assumes the same annual investment, $2.4 billion, as the
Expand scenario. However, it also makes an assumption that new growth in the region will
be at densities and in locations that support transit use and therefore generate greater
transit ridership.

All of the scenarios assume that the population of the region will grow to 9,144,000 in 2020
from a base of 8,219,000 in 2007. According to CMAP’s projections, most of the growth will be
in the outer areas of the region in locations poorly served by existing transit systems and at
densities that don't justify substantial transit investments.

Through modest changes in the practices of local and county governments and through
commonly used incentive programs, the new development that is anticipated in 2020 could
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be channeled into more transit-oriented developments, along existing corridors, and in areas
currently served by transit. The principles that result in more transit-friendly land-use patterns
are described in CMAP’s “2040 Regional Framework Plan” The process of evaluating land-use
scenarios is described in Appendix lll.

The cost-benefit ratio for this scenario is 1.61 to 1, or a rate of return of 61 percent, an

even more effective investment even than the other scenarios. For an annual investment

of $2.40 billion, and more thoughtful planning, the anticipated annual benefits are $3.86
billion (including 22,307 new jobs). The substantial economic benefits of better planning, as
currently practiced in other metropolitan areas, were only calculated for one scenario but
could be captured in any of them.

The More We Invest in Transit, the Greater the Region Benefits
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D. Higher gas prices could make a big difference.

As part of the transportation modeling, the research team analyzed the effects of doubling
gas prices on highway and transit usage. This Higher Gas Price scenario used the Expand

and Plan scenario and then added the higher gas prices.

The effect of more expensive fuel was to add 153,000 more transit riders per day when
compared to the Expand and Plan scenario by itself. Transit ridership in the Higher Gas
Price scenario grew by 38.8 percent when compared to the Decline scenario, achieving a 6.2
percent share of all trips in the region, higher than in the other scenarios.

Time spent traveling in autos is considerably lower in the Gas Price scenario due to a
combination of 1) people getting out of cars and taking transit, 2) people traveling shorter
distances to save money, and 3) less congestion as a result of the other two effects. Weekday
travel time is 21.8 percent quicker than in the Decline scenario. The transportation effects of
higher gas prices are extremely favorable, both for auto and truck travel and transit usage.

Summary of Transportation and Economic Benefit in 2020

for each Scenario Relative to Decline

Expand Higher
Decline  Maintain Expand and Plan Gas Prices
: e to Decline

Daily ridership change (187,099) 186,616 282,121 414,332 567,620
Change in # of transit trips -11% 12.8% 19.3% 28.3% 38.8%
Transit share* 4.4% 5% 5.3% 5.7% 6.2%
Daily vehicle hours saved 154,597 280,197 345,105 | 1,586,636
Additional jobs in 2020 11,395 16,855 22,307 it
Increased output in 2020 ($ billions) $1.420 $2.105 $2.795 W
Household time saved in 2020 ($ billions) $0.538 $0.774 $1.026 W
Annual emission benefit in 2020 ($ billions) $0.035 $0.067 $0.115 W
Total benefit in 2020 ($ billions) $2.04 $3.22 $3.86 W
Annual RTA cost ($ billions) $1.68 $2.40 $2.40 W
Benefit/Cost ratio 1.21 1.34 1.61 *x
Return or investment 21% 34% 61% *x

*¥2007 overall transit share is 5.6%

**Additional analysis of various higher gas price scenarios is needed
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The economic effects of the Higher Gas Price scenario are more difficult to calculate and
depend on the way the gas prices are increased. If the increase is the result of market forces
only, such as higher prices charged by producers, then the positive effects of reduced
congestion are offset by the fact that consumers have less money to spend on other

goods and services and because so much of the gas money leaves the region and benefits
petroleum-producing and refining states or foreign nations. However, if the increase in gas
prices is the result of imposed taxes that are subsequently redistributed back into the local
economy through rebates or investments in improved transportation and transit systems, the
effects would be more positive.

E. We need to do more

Five years ago, Chicago Metropolis 2020 proposed doubling the percentage of daily rides that
are provided by transit, from 6 to 12 percent. We still think that is achievable, and essential.

The proposals in the RTA's “Moving Beyond Congestion” plan are positive and clearly generate
beneficial economic results for the region. However, based on the conservative assumptions
in our research, they do not actually reduce congestion below present levels or significantly
change the percentage of total trips that are taken by transit. They do, however, prevent
worse congestion from building in the future.

At best, the proposals keep our current state of congestion and transit ridership share from
getting worse.

In a sense, the benefits of transit investment measured by our research can be seen as
the value of avoiding the costs of wasteful congestion that would otherwise increase
dramatically.

Put another way, the most aggressive transit investments proposed by the RTA allow the
Chicago region’s economy, population and car ownership to continue increasing without
making congestion worse than it is today.

Our research shows that each day during 2007, cars and trucks travel nearly 218 million
miles on the region’s roads. Of that total, 22.1 percent of the miles are traveled under
congested conditions, meaning that drivers cannot travel at the posted speed limits. This is
the congestion that leads to loss of time, higher energy consumption and higher levels of
pollution compared to travel in un-congested conditions.

In the year 2020, even under the most optimistic scenario, Expand and Plan, the percentage
of travel in congested conditions goes up by 0.1percent to 22.2 percent of the total miles
traveled. The daily miles traveled increases to 236 million per day. What is happening is that
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between now and 2020 we are adding 925,000 people to the region’s population. And, those
people are generally being added in areas poorly served by transit. As a result, the proposed
RTA expansion plans are barely keeping up with the region’s forecasted growth.

We can draw the same conclusion by examining the ride data, which show transit’s
percentage share of all trips in the region. In the base year of 2007, 5.6 percent of all trips

in the six county region are taken by transit. Under the most ambitious of the scenarios,
Expand and Plan, the percentage of transit riders goes to 5.7 percent in 2020. The biggest
gain comes when we look at the Higher Gas Price scenario. In that case, the transit ridership
increases to 6.2 percent in 2020. It is important to remember that the number of trips for

a larger population 13 years from now will increase significantly, so that transit use will

naturally increase just to maintain the same percentage share.

The RTA proposals are economically sound, a set of good investments, but even more must
be done to move the needle in terms of reductions in congestion or percentage increases in
transit usage.

An improved, stronger, more accountable RTA is needed to move beyond its current
strategic plan, with the capability to coordinate the transit system and plan and direct capital
investments to achieve optimum benefits for transit users and the region’s economy.

The region can gain great returns from better planning for development that enables more
people to live and work near transit and conveniently use transit. The region should make
sure that transit-oriented development is the rule rather than the exception.

Substantial travel benefits could result from higher gas taxes and value pricing on our
region’s roadways — less congestion, better air, more transit use. The initial findings in this
report suggest that the region should adopt value pricing and increase gas taxes to improve
transportation efficiency and provide a reliable source for transportation funding.

The RTA and CMAP should carefully evaluate the direct transportation benefits that will result
from currently proposed projects. Some projects may not yield a positive return, which would
merit a re-evaluation. The RTA should direct planning for the region’s transit capital program
and employ modeling and reasonable criteria to evaluate projects for consideration in its

capital plan.
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APPENDIX I
Transit and Transportation Modeling for Metropolitan Chicago
By Smart Mobility, Inc. 2007

smart @

mobility

Smart Mobility, Inc. was established in 2001 as a consulting firm based in Norwich,
Vermont /that integrates transportation and land use modeling, engineering, and
planning. The firm was founded by Norman Marshall, Brian Grady, and Lucinda Gibson,
who together represent 40 years of experience in transportation modeling,
engineering, design and planning. Norm and Brian specialize in developing advanced
tools and techniques for travel demand modeling, regional air quality modeling, and
analysis of land use/ transportation systems, with a goal of developing more
meaningful indicators from regional transportation models. Lucy Gibson, P.E. has
gained experience as a consultant and as a regional transportation planner, and
specializes in sustainable transportation planning and project development that is
responsive to environmental concerns, land use goals and current transportation
policies and programs.

Smart Mobility Inc.

16 Beaver Meadow Road #3
PO Box 750

Norwich, VT 05055

phone: 802-649-5422
fax: 802-649-3956

e-mail: info@smartmobility.com

website: http://www.smartmobility.com/index.html

Chicago Metropolis 2020
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EXECUTIVE SUMMARY

An enhanced version of the Metropolis Transportation Model has been used to
evaluate four 2020 transit service scenarios in the Chicago region:

. Deteriorate

° Maintain,

. Expand and Enhance, and

. Expand and Enhance plus Land Use.

In the 2020 Deteriorate scenario, transit trips are estimated to decline 11.3 percent
below current levels, due to slower, less frequent service with higher fares. Compared
with the 2020 Deteriorate scenario, it is estimated that there would be 12.8 percent
more transit trips in the 2020 Maintain scenario, 19.3 percent more in the 2020 Expand
and Enhance scenario, and 28.3 percent more in the 2020 Expand and Enhance plus
Land Use scenario. While these results are expressed precisely, there is significant
uncertainty, and the modeling results are conservative. There are factors that could
make the ridership decline steeper in the 2020 Deteriorate scenario, and other factors
that could make the ridership gains greater in the 2020 Expand and Enhance
scenarios.

With more transit trips, residents of the Chicago region would spend less time in cars.
This is partly due to the direct effects on those riding transit, but also due to indirect
effects where the roads are less congested and those remaining in cars can travel
more quickly. For a weekday in 2020, the differences in auto vehicle travel time from
the 2020 Deteriorate scenario are: 2000 Maintain 150,000 hours, 2000 Expand and
Enhance 280,000 hours, and 2020 Expand and Enhance plus Land Use 350,000 hours.
The economic modeling builds on these results by calculating the economic benefits
of these travel time savings.

Chicago Metropolis 2020
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OVERVIEW OF THE METROPOLIS
TRANSPORTATION MODEL

This section provides an overview of the Metropolis Transportation Model (MTM) used
for these analyses.

Past Work

The original Metropolis Transportation Model was developed for modeling scenarios
for the Metropolis Plan. Choices for the Chicago Region.' Compared to most other
regional transportation models, the MTM is noteworthy because it includes features
that make the model more sensitive to urban form. In the MTM, auto ownership
depends, in part, on residential density and transit service. The MTM includes a walk
trip model that is sensitive to residential density, employment density and the balance
between jobs and housing. The MTM’s mode choice model (auto versus transit) is
sensitive to urban form variables.?

Enhanced freight modeling capability was added when the MTM was used in
developing the Metropolis Freight Plan? Enhancements in this stage included:

° splitting weekday travel into four modeling periods, and
. modeling cars and trucks separately using a multi-class assignment
process.

The separate model time periods provide better estimates of traffic conditions under
congested morning and afternoon peak period conditions. This model structure also
supports congestion pricing analyses.

Modeling cars and trucks separately supports modeling roadways where trucks are
prohibited and also truck-only roadways. It also supports different toll structures for
trucks and cars.

Model Enhancements for this Project

All of the features of the earlier models have been kept, but this transit modeling
project has included several significant new enhancements. These include:

° income stratification in work trips,

. improved transit travel times, and

' See http://www.metropolisplan.org for Metropolis Plan report and technical modeling appendix.

2 For a discussion of the land use variables in the MTM and similar models for the Baltimore and
Austin regions, see: Marshall, Norm and Brian Grady. “Travel Demand Modeling for R egional
Visioning and Scenario Analysis”, Transportation Research Record, No. 1921, Travel Demand 2005, p.
44-52. Washington, DC: Transportation Research Board, 2005.

? See http://www.chicagometropolis2020.org/10_40.htm for Metropolis Freight Plan and technical
report.
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. new mode choice coefficients for improved sensitivity to transit service
variables.

The MTM models several trip types. Trips between home and work are particularly
important for weekday transit trips and peak congestion. This version of the MTM
improves the accuracy of modeling work trips by segmenting workers and jobs into
four income segments. This accounts for areas where there are mismatches, e.g. an
excess of high-income jobs in the Loop which may not be available to a large share of
inner city residents, or an excess of low-income service jobs in high-income suburbs.

In the earlier MTM, it was assumed that there was a single speed for each rail and bus
line, and that this speed would not change between the present and the future. In the
enhanced MTM, transit travel times are calculated based on a running speed and a
“dwell time” for each stop. This properly causes express services with fewer stops to
have shorter travel times than local services. The travel speed for buses is based on the
congested travel speed for cars, so that bus travel times may be longer in the future
than they are today. This structure also has supported modeling CTA rail “slow zones”,
and to consider further declines in rail speeds in the future if maintenance is not done.

The earlier versions of the MTM were estimated from the Chicago Area Transportation
Study (CATS) household travel survey data collected in the early 1990s. The mode
choice model coefficients for work trips in this enhanced MTM have been estimated
from 2000 Census data. The estimated model incorporates the urban form variables
used in earlier the earlier MTM versions, but places equal emphasis on sensitivity to
transit service, particularly transit travel times and fares.

Uncertainty in Modeling

The original Metropolis Transportation Model was very complex and sophisticated.
The newest MTM includes many advanced features absent from most models. These
features are intended to make the model especially sensitive to factors that affect
transit usage including transit service, urban form, congestion and pricing.
Nevertheless, there remains substantial uncertainty about the future.

One of the most important areas of uncertainty concerns the locations and form of
future land development. This project addresses this issue by considering two
alternative future land use scenarios. Use of scenario planning in transportation
planning is becoming increasingly common. This is especially true in the area of
transportation/land use interactions where Keith Bartholomew has documented 80
scenario planning projects in 50 metropolitan areas in a report sponsored by FHWA.*
FHWA's website on scenario planning states:

Scenario planning is an analytical tool that can help transportation
professionals prepare for what lies ahead. Scenario planning provides a
framework for developing a shared vision for the future by analyzing various
forces (e.g., health, transportation, economic, environmental, land use, etc.)
that affect growth. Scenario planning, which can be done at the statewide

‘Bartholomew, Keith. Integrating Land Use Issues into Transportation Planning: Scenario
Planning, http://content.lib.utah.edu/cgi-bin/showfile.exe? CISOROOT=/ir-

main&CISOPTR =99&filename=189.pdf. Prepared for the Federal Highway Administration, 2005.
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level or for metropolitan regions, tests various future alternatives that meet
state and community needs. A defining characteristic of successful public
sector scenario planning is that it actively involves the public, the business
community, and elected officials on a broad scale, educating them about
growth trends and trade-offs, and incorporating their values and feedback
into future plans.®

There are significant other unknowns that will affect future traffic volumes and transit
ridership. These include:

o the general level of future economic activity,

. future energy pricing,

. future greenhouse gas regulation,

. technological change, and

. social change (e.g. much more widespread telecommuting).

Given the limited time and budget for this project, it was not possible to explore the
possible ramifications of all possible futures. However, the uncertainty concerning
these factors should be kept in mind when considering the model outputs, particularly
if results are extrapolated past 2020.

Transit ridership modeling is based on probabilistic models based on past behavior.
For example, the model might estimate that given auto and transit travel times and
costs, 20 percent of potential customers traveling between a particular home area and
work area would use transit, and the other 80 percent would use auto. If we improve
transit service, the modeled transit share would increase incrementally.

However, this incremental modeling does not tell the whole story. There may be
“tipping points” where there are greater changes in ridership. Service cutbacks could
make transit less attractive to the point where people stop considering it a viable
alternative and ridership would fall precipitously. Alternatively, with excellent transit
service and a stronger environmental ethos, transit could become the first choice for a
large share of the population, and ridership could rise steeply.

The model results that follow are expressed precisely because the model calculates
specific numbers, but it is important to remember that numerical precision does not
equal certainty.

® http://www.thwa.dot.gov/planning/scenplan/index.htm
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MODELING RESULTS

This section provides an overview of the transportation modeling results. A technical

appendix provides more detailed tables.

Alternatives Modeled

Modeling was done for 2007 and several 2020 alternatives, including:

Deteriorate

Maintain,

Expand and Enhance, and

Expand and Enhance plus Land Use.

The road network used in all of the 2020 scenarios includes all of the future road
projects that were modeled for 2020 in the adopted Regional Transportation Plan and
conformity analyses. The transit network for the 2020 Deteriorate scenario is based on
the 2007 network. The transit networks used for the other 2020 scenarios are all based
on the 2020 transit network used in the adopted Regional Transportation Plan and
conformity analyses. The modeling assumptions for the alternatives are summarized in

Table 1.

Table 1: Modeling Alternatives and Assumptions

Alternative 2007 2020 Deteriorate 2020 Maintain 2020 Expand & 2020 Expand &
Enhance Enhance & Land Use
Land use CMAP 2007 CMAP 2020 CMAP 2020 CMAP 2020 Fregonese Calthorpe
Associates alternative
Road network CMAP 2007 CMAP 2020 CMAP 2020 CMAP 2020 CMAP 2020
Transit network CMAP 2007 CMAP 2007 CMAP 2007 CMAP 2020 CMAP 2020
Service CMAP 2007 2007 except Same as 2007 2007 plus 2007 plus
assumptions .
Enhanced 25% reduction New routes & New routes &
transit in frequency frequency frequency changes
operations . changes o
coding with 5 mph decline o Ell.mlnatlon of CTA
running speeds in rail speeds EI|.m|nat|on of CTA rail slow zones
and dwell 30 second rail slow zones
times increase in
dwell time at
stops

Fare
assumptions

Existing 2007

50% increase in
real terms

Existing 2007 in
real terms

Existing 2007 in real
terms

Existing 2007 in real
terms

Notes: CMAP is the Chicago Metropolitan Agency for Planning. All of the modeling is
based on CMAP’s Transportation Analysis Zones, including 1690 zones in core 6-
county region.
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Transit Ridership

Transit ridership can be counted either as un/inkedtrips or /inkedtrips. An unlinked
trip is counted each time a rider boards a transit vehicle. When transfers are involved,
riders make multiple unlinked trips as part of a single one-way trip. For example, if a
one-way trip from home to work involves boarding a bus and then transferring to a
train, this counts as two unlinked trips. In contrast, the same one-way trip is counted as
one linked trip.

Transit ridership is most commonly presented in terms of unlinked trips, partly
because this is the easiest way to count. Modeling is based on linked trips because it is
at this level that transit competes with auto. CTA estimates that on average there are
about 1.6 unlinked trips per linked trips on its system. There are currently somewhat
over 2 million unlinked transit trips on a weekday in the Chicago region. The linked
trip numbers presented in this report are substantially lower. Estimated transit
ridership for the scenarios is shown in Figure 1.

The effects of the rail service declines varies by the type of service and the route - for a
Metra route the reduction might be from 50 m.p.h. to 45 m.p.h. where the reduction
might be from 30 m.p.h. to 25 m.p.h. for a CTA rail route. For local services, the added
dwell time at stops can be more significant than the additional running time.

Figure 1: Weekday Daily Transit Ridership by Scenario (Linked Trips)
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1,745,087
1.800.000 1 4 650,065 1,649,582
1,600,000 1,462,966
1,400,000
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2007 2020 Deteriorate 2020 Maintain 2020 Expand & 2020E & E +
Enhance Land Use

In the 2020 Deteriorate scenario, weekday transit trips are estimated to decline 11.3
percent below current levels, due to slower, less frequent service with higher fares. It is
likely that the actual decline could be even greater because the model accounts for
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the effects of crowding on travel time but not for the effects of crowding on the
desirability of riding transit.

In the 2020 Maintain scenario, the number of current weekday transit trips is
maintained so that weekday transit trips are 12.8 percent higher than for the 2020
Deteriorate scenario. With the same service levels, the transit system would maintain
mode shares in existing markets. However, the overall transit mode share at the
regional level would decline as travel patterns continue to shift towards suburban
markets that are not well served by the current transit system.

In the 2020 Expand and Enhance scenario, weekday transit trips increase by 19.3
percent compared with 2020 Deteriorate scenario, a difference of 280,000 unlinked
trips per weekday. The estimated increases are conservative because the modeled
expanded services are not fully planned yet, and it may be possible to better match
expanded services with transit markets.

Shifting future land development closer to transit can dramatically increase future
weekday transit trips. The 2020 Expand and Enhance plus Land Use combines the
transit assumptions in the previous scenario with an alternative 2020 land use scenario
oriented around transit stops. This results in an 28.3 percent increase in weekday trips
over the 2020 Deteriorate scenario, a difference of 410,000 transit trips per weekday.
Coordinating land use development with transit investments greatly increases the
return on the investments.

Transit mode shares for the core six-county area are shown in Table 2.

Table 2: Six-County Transit Mode Shares (of motorized trips) by Scenario

Alternative 2007 2020 Deteriorate 2020 Maintain 2020 Expand & 2020 Expand &
Enhance Enhance
Work 12.5% 10.2% 11.4% 12.2% 13.0%
Non-Work 4.3% 3.3% 3.8% 4.0% 4.3%
Total 5.6% 4.4% 5.0% 5.3% 5.7%

Travel Times

The Metropolis Transportation Model divides the weekday into four time periods -
morning peak period (6 a.m. - 9 .am.), afternoon peak period (3 p.m. - 7 p.m.), a mid-
day period between the peaks, and an overnight period. Most of the congestion delay
occurs within the morning and afternoon peak periods. Congestion is most severe in
the 2020 Deterioration scenario. Figures 2 and 3 show peak period 2020 travel time
savings compared to the Deterioration scenario. Table 3 shows total weekday auto
vehicle hours for all four modeled time periods.

Compared to the 2020 Deterioration scenario, the 2020 Maintain scenario results in
savings across the 6-county region of about 50,000 auto vehicle hours per day in the
morning peak period and about 60,000 auto vehicle hours per day in the afternoon
peak period.
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The auto travel time savings in the 2020 Expand and Enhance scenario over the 2020
Deteriorate scenario are almost twice as high - 90,000 auto vehicle hours per weekday
in the morning peak period, and 110,000 hours in the afternoon peak period. As
discussed above, the estimated modeling is conservative because the modeled
expanded services are not fully planned yet, and it may be possible to better match
expansions to markets. Another factor that is limiting the auto travel time savings is
that adding suburb-to-suburb transit services makes suburb-to-suburb trips more
attractive, resulting in slightly longer average trip lengths in the model.

Figure 2: Weekday Morning Peak Period (6 a.m. — 9 a.m.) — 2020 Auto Travel Time
Savings (auto vehicle hours per weekday) Relative to Deterioration Case
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89,038 hr.
02020 E & E + Land Use total 33,013 51,692 7,364 6,803 4,206 2,680 2,343
108,102 hr.

The 2020 Expand and Enhance plus Land Use offers the greatest auto time savings —
110,000 auto vehicle hours per weekday in the morning peak period, and 140,000
hours in the afternoon peak period. However, it is not the top performer in the
economic modeling analysis because the increased weekday transit trips do not
translate into large enough reductions in auto time. It is likely that total auto time in
this scenario could be reduced through making relatively small changes in the land
use scenario and/or the roadway network. In pairing a concentrated land
development scenario with a road network designed for less concentrated
development, the modeling shows pockets of congestion around development
centers. This congestion can be reduced in the model by moving some of the land use
and/or increasing the capacity of the local street network.

Over the entire weekday, the differences in auto vehicle travel time from the 2020
Deteriorate scenario are: 2000 Maintain 150,000 hours, 2000 Expand and Enhance
280,000 hours, and 2020 Expand and Enhance plus Land Use 350,000 hours.
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Map 2 below shows the land use scenario for the 6 county region.

Map 2
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ABOUT CHICAGO METROPOLIS 2020

Chicago Metropolis 2020 is a nonprofit civic organization created in 1999 by The Commercial
Club of Chicago to promote long-term planning, better regional cooperation and smart
investment in the Chicago region and its people.

Chicago Metropolis 2020 is concentrating on five major themes. They are:

- Development and Transportation: Reform the way the region plans and finances its
transportation investments and the way it manages regional growth.

« Housing: Ensure that there is housing affordable and accessible for workers throughout

the entire region.

Early Childhood Education: Provide high quality education for all 3- and 4- year old
children whose families want it.

« Justice and Violence: Create a larger employment pool and safer communities by
breaking the cycle of incarceration and violence.

« Regional Learning: Provide information and education to opinion leaders, school kids
and the general public so that they will understand the relationship between regional
decision making and the health of the economy.

Chicago Metropolis 2020
30 West Monroe Street, 18th Floor
Chicago, IL 60603

312-332-2020 phone
312-332-2626 fax

www.chicagometropolis2020.org
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