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1 Introduction
Scenario modeling allows planners, decision-makers, and other key stakeholders to understand
the potential impacts of a range of interrelated decisions. The future has unlimited possibilities,
and scenario planning helps make choices amid long-range uncertainty. It is intended to explore
high-level “what If?” questions, such as “what if the population increases beyond forecasted
levels?” or “what if all bus routes increased their frequencies?”. Outcomes can then be
compared between different scenarios and to a baseline, or “Business-As-Usual” scenario, to
analyze potential changes.
It is important to note that scenario planning is not intended to predict the future, but instead it
provides an understanding of potential future outcomes to aid in current planning decisions. The
value comes in comparing the magnitude or direction of change for different outcomes and acts
as a linkage between performance measures and the planning process.
For this project, two alternative land use futures and two alternative transportation futures were
developed. These alternatives included input from the Project Advisory Committee and GPCOG
staff on the region’s priorities. In total, eight scenarios were analyzed, in addition to the baseline
scenario, using the PACTS regional travel demand model to understand changes to the
performance of the public transit system. For the purposes of this analysis, the region’s ferry
system was not included as these routes are not coded into the PACTS model. The following
sections describe the land use and transportation scenarios, performance metrics, and final
outcomes for the scenario planning analysis.

2 Land Use Alternatives Overview
Three land use alternatives were defined based on the distribution of population and
employment growth anticipated between the baseline and 2040 in relation to the transportation
network. This includes Business-As-Usual (BAU), Destination 2040, and Compact Land Use
alternatives. These land use alternatives are summarized in a table below and further described
in the following sections.
Land Use Alternative
Business-As-Usual
Destination 2040
Compact Land Use

Definition
Population and employment distribution based on historical
trends
Current Destination 2040 population and employment growth
and distribution
100% of BAU population and employment growth within onemile of transit routes and priority corridors

2.1 Land Use Business-As-Usual (BAU)
For the BAU Alternative, the population and employment distributions were based on historical
trends using U.S. Census American Community Survey data from 2010-2017. The ACS data
shows that 54% of the population growth from 2010-2017 is located within one mile of a priority
corridor/transit route. For employment, the 2013-2017 ACS shows that 52% of the employment
growth from 2013-2017 is located within one mile of a priority corridor or transit route. Both the
population and employment estimates are less than the current Destination 2040 population and
employment projections, which are 62% and 90% respectively. Therefore, this alternative uses
a more conservative 2040 population and employment distribution in proximity to transit.
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Percentage of New Growth within One Mile of Priority Corridor/Transit Route
New BAU

Destination 2040

Compact Land Use

Population

54%

62%

100%

Employment

52%

90%

100%

2.2 Destination 2040
This alternative uses the current Regional Transportation Plan “Destination 2040” population
and employment growth and distribution. New growth within one mile of a priority corridor or
transit route is 62% of the population and 90% of the employment for the region.

2.3 Compact Land Use
This alternative places 100% of new growth for population and employment within one mile of a
priority corridor or transit route.
The following figures show the forecasted population and employment growth for each land use
alternative for the years 2014-2040.
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3 Transportation Alternatives Overview
Three transportation alternatives were defined for this project. This includes the Business-AsUsual (BAU), Improve Transit Everywhere, and the Targeted Transit Investment. These
alternatives are summarized in a table below and further described in the following sections.
Transportation Alternative
Business-As-Usual Scenario
Improve Transit Everywhere
Targeted Transit Investment

Definition
Current Destination 2040 transportation network
Increase frequency by 25% on all corridors
Example: a 20-minute headway is now a 15-minute headway
Increase frequency by 100+% on 10 selected high-capacity
routes. All other routes are BAU.

3.1 Transportation Business-As-Usual (BAU)
The transportation BAU alternative uses the existing Destination 2040 transportation network.
The PACTS transportation demand model was updated to include all existing routes and
schedules.

3.2 Improve Transit Everywhere
This alternative increases transit frequencies by 25% on all corridors in the region. For example,
a 20-minute transit headway now becomes a 15-minute transit headway. All corridors receive
the same increase in frequency regardless of ridership or service type.

3.3 Targeted Transit Investment
This alternative increases frequencies by over 100% on 10 selected high-capacity routes. The
10 routes were selected using a density analysis. For the purposes of this exercise, both priority
corridors and existing transit routes were included. New routes were added with an average
headway of 20 minutes for priority corridors with no existing service. The density analysis
combined the 2014 population and 2014 employment projections within a half-mile of a corridor
in relation to the corridor length.1 The formula looks like this:
(Population + Employment) / Route Length = Average Density
This formula generated an average density that was used to rank routes from most to least
dense and the top 10 routes were selected for the increase in revenue service hours. This
information was then cross-referenced with the annual average daily traffic (AADT) data to
ensure the correct routes were selected. The selected routes are listed in the table below and
shown spatially on the map following.

1

This analysis used a centroid approach where a Transportation Analysis Zone (TAZ) centroid must be
within half-mile of the route or corridor in order to include the population and employment estimates. This
ensures the majority of the TAZ is within the half-mile boundary and excludes TAZs were only a small
portion is within the boundary. Only whole TAZs were included in the analysis.
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Provider
Priority Corridor
Metro
Priority Corridor
Priority Corridor
Metro
Metro
Metro
Metro
Priority Corridor
SPBS

Route/Corridor
Bedford St
Route 1
Route 77
Route 22
Route 4
Route 2
Route 8
Route 5
Broadway
Route 21

For the increase in service frequency, the Improve Transit Service Everywhere and Targeted
Transit Improvement alternatives use the same increase in revenue service hours; however, for
the Targeted Transit Improvement the increase is only applied to the 10 selected routes. This
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results in more than a 100% increase in frequency for the 10 selected routes and all other
routes see no change in frequency from BAU levels.
In terms of funding, operating costs should increase by about 25% with a 25% increase in
service, but total costs may be impacted by other capital needs. Defining the exact increase in
funding that relates to the 25% increase in service frequencies is beyond the scope of this task.

4 Performance Metrics
In order to compare the scenario outcomes, several performance metrics were generated.
These metrics were selected with input based on Project Advisory Committee related to the
region’s priorities. Both transit and vehicle related metrics were included.
Each performance metric was generated for a base year of 2015 and future year of 2040. The
following is a list of the performance metrics selected for this project and the associated
definition:
Performance Metric

Definition

Transit ridership
Vehicle miles traveled (VMT)
Greenhouse gas emissions (GHG)
Congestion
Average peak period travel speed
Transit proximity to housing and jobs
Transit Accessibility
Parking demand

Number of daily passengers
Amount of daily vehicle travel
Tailpipe emissions daily
The amount of time people spend stuck in traffic daily
Average driving speed during rush hour
Percentage of population and employment within one mile of
transit route
Average number of jobs per person within 30-min travel time
by transit
Number of daily driving commute trips into the Portland
Peninsula

5 Baseline, Land Use, and Transportation Alternatives
The following table shows the combination of scenarios analyzed for this project. The Baseline
Scenario is the combination of the BAU transportation network and BAU land use alternative
that is based on historical population and employment growth trends. The remaining scenarios
are a combination of the different population and employment distributions (land use
alternatives) and changes to transit frequencies (transportation alternatives). In total, eight
scenarios were analyzed in addition to the Baseline Scenario.
BAU Transportation
(Destination 2040)

Improve Transit
Everywhere

Targeted Transit
Investment

BAU Pop & Emp
Growth

Baseline

Scenario 3

Scenario 6

Destination 2040
Pop & Emp Growth

Scenario 1

Scenario 4

Scenario 7

Compact Land Use

Scenario 2

Scenario 5

Scenario 8
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5.1 Baseline Analysis
Performance metrics are generated for the Baseline scenario for the base year of 2015 and
future year of 2040. The following tables show the 2015 and 2040 baseline performance
metrics.
Performance Metric
Transit ridership
Vehicle miles traveled (VMT)
Greenhouse gas emissions (GHG)
Congestion
Average peak period travel speed
Transit proximity to housing and jobs
Transit Accessibility
Parking demand

BAU (2015)
16,400 daily passengers
12.0 million miles traveled daily
4,600 metric tons of CO2 daily
9,200 vehicle hours of delay
41.3 miles per hour
376,000 pop/emp within one mile of transit
9,500 jobs within 30-min transit travel time
93,000 vehicles commuting to the Portland
peninsula

Performance Metric
Transit ridership

BAU (2040)
20,300 daily passengers

Vehicle miles traveled (VMT)
Greenhouse gas emissions (GHG)
Congestion
Average peak period travel speed
Transit proximity to housing and jobs
Transit Accessibility

13.4 million miles traveled daily
5,400 metric tons of CO2 daily
17,100 vehicle hours of delay
39.9 miles per hour
444,000 pop/emp within one mile of transit
11,000 jobs within 30-min transit travel time
109,000 vehicles commuting to the Portland
peninsula

Parking demand

The following table shows the expected changes in the region between 2015 and 2040 due to
anticipated population and job growth, which will change how the transportation system
performs. Please note that the 2040 percentages represent no change in the transportation
system and instead are a result of regional growth only.
Performance Metric
Transit ridership
Vehicle miles traveled (VMT)
Greenhouse gas emissions (GHG)
Congestion (vehicle hours of delay)
Average peak period travel speed
Transit proximity to housing & jobs
Transit Accessibility
Parking demand

BAU 2015
16,000
12.0 million
4,600
9,000
41.3
376,000
9,500
93,000

BAU 2040
24%
16%
16%
85%
-3%
18%
15%
17%

The biggest percentage change results from congestion with an anticipated increase of 85%
between 2015 and 2040. This is related to the decrease in peak period travel speed of 3%.
Transit ridership and transit accessibility are anticipated to increase along with an increase in
VMT, GHG, and parking demand.
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5.2 Transportation Alternatives
The following section provides an overview of the outcomes related to changing transportation
while holding the underlying population and employment distribution as BAU. In other words,
these scenarios will isolate the impacts of transportation system changes. This corresponds with
Scenarios 3 and 6 in the table below and are compared to the Baseline 2040 outcomes.
BAU Transportation
(Destination 2040)

Improve Transit
Everywhere

Targeted Transit
Investment

BAU Pop & Emp
Growth

Baseline

Scenario 3

Scenario 6

Destination 2040
Pop & Emp Growth

Scenario 1

Scenario 4

Scenario 7

Compact Land Use

Scenario 2

Scenario 5

Scenario 8

The following tables show the 2040 performance outcomes for the transportation scenario as a
percentage change from BAU 2040.
BAU 2040

Improve Transit
Everywhere

Targeted Transit
Investment

20,000

13%

26%

13.4 million

0%

-0.1%

Greenhouse gas emissions (GHG)

5,400

0.0%

-0.1%

Congestion (vehicle hours of delay)

17,100

0.1%

-0.5%

Average peak period travel speed

39.9

0%

0%

Transit proximity to housing & jobs

444,300

0%

1%

Transit Accessibility

11,000

14%

25%

Parking demand

109,100

-0.7%

-1.3%

Transit ridership
Vehicle miles traveled (VMT)

This shows that improving transit frequencies across the region would:
•
•
•

Increase transit ridership (13%)
Increase the number of jobs accessible by transit (14%)
Reduce parking demand on the Peninsula (-1%)

Improvement to transit frequencies on only 10 specific corridors would:
•
•

Double the expected increase in transit ridership (26%)
Provide more access to more jobs by transit (25%)

In addition, improving transit without changing land use results in little change in VMT, GHG,
congestion, and travel speeds (oucomes are less than 1%).

5.3 Land Use Alternatives
The following section provides an overview of outcomes related to changing population and
employment distribution but holding the transportation network constant. In other words, these
scenarios will isolate the impacts of land use changes in relation to the current transportation
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system. This corresponds with Scenarios 1 and 2 in the table below and are compared to the
Baseline 2040 outcomes.
BAU Transportation
(Destination 2040)

Improve Transit
Everywhere

Targeted Transit
Investment

BAU Pop & Emp
Growth

Baseline

Scenario 3

Scenario 6

Destination 2040
Pop & Emp Growth

Scenario 1

Scenario 4

Scenario 7

Compact Land Use

Scenario 2

Scenario 5

Scenario 8

The following table shows the 2040 performance outcomes for the land use scenarios as a
percentage change from BAU 2040:
BAU 2040

Destination 2040

Compact 2040

20,000

4%

4%

13.4 million

1%

-2%

Greenhouse gas emissions (GHG)

5,400

1%

-2%

Congestion (vehicle hours of delay)

17,100

5%

-10%

Average peak period travel speed

39.9

-0.2%

0.7%

Transit proximity to housing & jobs

444,000

5%

12%

Transit Accessibility

11,000

13%

32%

Parking demand

109,100

-3%

-2%

Transit ridership
Vehicle miles traveled (VMT)

Implementing the Destination 2040 plan for population and employment growth would:
•
•
•

Increase transit ridership (4%)
Make congestion worse (5%)
Increase the number of jobs residents can access by transit (12%)

Implementing a more compact land use plan by placing 100% of new growth within one mile of
a priority corridor or transit route would:
•
•

Eliminate the negative impacts on congestion (-10%)
Dramatically increase transit accessibility by putting more people and jobs closer to
transit (32%)

In general, the more population and employment that are closer to transit, the more benefit
there is to transit ridership, accessibility, VMT, GHG, congestion, parking demand, and transit
proximity to housing and jobs.
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6 Scenario Results
6.1 Improve Transit Everywhere Scenarios
The Improve Transit Everywhere scenarios increase frequencies on all routes by 25% while
changing the population and employment distribution. This corresponds with Scenarios 3, 4,
and 5 in the table below.
BAU Transportation
(Destination 2040)

Improve Transit
Everywhere

Targeted Transit
Investment

BAU Pop & Emp
Growth

Baseline

Scenario 3

Scenario 6

Destination 2040
Pop & Emp Growth

Scenario 1

Scenario 4

Scenario 7

Compact Land Use

Scenario 2

Scenario 5

Scenario 8

The following table shows the 2040 performance outcomes for the Improve Transit Everywhere
scenarios as a percentage change from BAU 2040:

Transit ridership
Vehicle miles traveled (VMT)
Greenhouse gas emissions
(GHG)
Congestion (vehicle hours of
delay)
Average peak period travel
speed
Transit proximity to housing &
jobs
Transit Accessibility
Parking demand

BAU 2040

BAU 2040 &
Improved
Transit

D2040 &
Improved
Transit

Compact
2040 &
Improved
Transit

20,000

13%

19%

18%

13.4 million

0.0%

1%

-2%

5,400

0.0%

1%

-2%

17,100

0.1%

5%

-11%

39.9

0%

-0.2%

0.8%

450,300

0%

5%

12%

11,000

14%

29%

52%

109,100

-0.7%

-4%

-3%

No matter which land use plan is implemented, improving transit service everywhere would:
• Increase transit ridership (13-18%)
• Increase transit accessibility (14-52%)
• Reduce parking demand on the Peninsula (0.7-4%)
The Compact Land Use scenario with improved transit performs the best across almost all
performance measures.

6.2 Targeted Transit Investment Scenarios
The Improve Targeted Transit Investment scenarios increase frequencies on 10 selected
corridors using the same revenue service hour increase from the Improved Transit Everywhere
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alternative. This is paired with changes to the population and employment distribution and
corresponds with Scenarios 6, 7 and 8 in the table below.
BAU Transportation
(Destination 2040)

Improve Transit
Everywhere

Targeted Transit
Investment

BAU Pop & Emp
Growth

Baseline

Scenario 3

Scenario 6

Destination 2040
Pop & Emp Growth

Scenario 1

Scenario 4

Scenario 7

Compact Land Use

Scenario 2

Scenario 5

Scenario 8

The following table shows the 2040 performance outcomes for the Targeted Transit Investment
scenarios as a percentage change from BAU 2040:

Transit ridership
Vehicle miles traveled (VMT)
Greenhouse gas emissions
(GHG)
Congestion (vehicle hours of
delay)
Average peak period travel
speed
Transit proximity to housing &
jobs
Transit Accessibility
Parking demand

BAU 2040

BAU 2040 &
Targeted
Transit

D2040 &
Targeted
Transit

Compact
2040 &
Targeted
Transit

20,000

26%

32%

31%

13.4 million

-0.1%

1%

-2%

5,400

-0.1%

1%

-2%

17,100

-0.5%

5%

-12%

39.9

0%

-0.2%

1%

450,300

1%

7%

13%

11,000

25%

41%

66%

109,100

-1%

-4%

-4%

No matter which land use plan is implemented, targeting transit investment would:
• Increase transit ridership (26-32%)
• Increase transit accessibility (25-66%)
• Reduce parking demand on the Peninsula (1-4%)
The Destination 2040 land use does not perform as well as the Compact Scenario in terms of:
• Increasing congestion (5%) and decreasing travel speed (-0.2%)
• Increasing the amount of VMT and GHG (1%)

6.3 Destination 2040 Land Use Scenarios
The Destination 2040 land use scenarios use the population and employment distribution from
the current Destination 2040 Regional Transportation Plan paired with changes to the
transportation system. This corresponds with Scenarios 1, 4 and 7 in the table below.
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BAU Transportation
(Destination 2040)

Improve Transit
Everywhere

Targeted Transit
Investment

BAU Pop & Emp
Growth

Baseline

Scenario 3

Scenario 6

Destination 2040
Pop & Emp Growth

Scenario 1

Scenario 4

Scenario 7

Compact Land Use

Scenario 2

Scenario 5

Scenario 8

The following table shows the 2040 performance outcomes for the Destination 2040 Land Use
scenarios as a percentage change from BAU 2040:

Transit ridership
Vehicle miles traveled (VMT)
Greenhouse gas emissions
(GHG)
Congestion (vehicle hours of
delay)
Average peak period travel
speed
Transit proximity to housing &
jobs
Transit Accessibility
Parking demand

BAU 2040

D2040 Land
Use &
Transportation

D2040 &
Improved
Transit

D2040 &
Targeted
Transit

20,000

4%

14%

26%

13.4 million

1%

0%

0%

5,400

1%

0%

0%

17,100

5%

-1%

-1%

39.9

-0.2%

0%

0%

450,300

5%

5%

7%

11,000

13%

14%

25%

109,100

-3%

-1%

-1%

Increasing densities and changing transit would:
• Increase transit ridership (4-26%)
• Increase transit accessibility (13-25%)
• Reduce parking demand on the Peninsula (1-3%)
• Increase transit proximity to housing and jobs (5-7%)
The Destination 2040 land use distribution and changing transit has little impact on VMT, GHG,
and travel speed.
It is interesting to note that the Destination 2040 plan has a negative effect on congestion (5%)
within the existing transportation network. This is most likely due to much of the employment
(90%) being located near transit but to a lesser degree the population (62%), as described
earlier. In this situation residents travel from the outer suburbs and more rural areas into the
more urban, denser areas for employment, thus increasing the potential for congestion. The
Compact Land Use Alternative described in the next section shows that both population and
employment need to be located within close proximity to one another in order to see a benefit
for congestion, VMT and other metrics related to vehicle travel.
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6.4 Compact Land Use Scenarios
The Compact Land Use scenarios place all new growth within one mile of a priority corridor or
transit route paired with changes to the transportation system. This corresponds with Scenarios
2, 5 and 8 in the table below.
BAU Transportation
(Destination 2040)

Improve Transit
Everywhere

Targeted Transit
Investment

BAU Pop & Emp
Growth

Baseline

Scenario 3

Scenario 6

Destination 2040
Pop & Emp Growth

Scenario 1

Scenario 4

Scenario 7

Compact Land Use

Scenario 2

Scenario 5

Scenario 8

The following table shows the 2040 performance outcomes for the Compact Land Use
scenarios as a percentage change from BAU 2040:

Transit ridership
Vehicle miles traveled (VMT)
Greenhouse gas emissions
(GHG)
Congestion (vehicle hours of
delay)
Average peak period travel
speed
Transit proximity to housing &
jobs
Transit Accessibility
Parking demand

BAU 2040

Compact &
D2040
Transportation

Compact &
Improved
Transit

Compact &
Targeted
Transit

20,000

4%

18%

31%

13.4 million

-2%

-2%

-2%

5,400

-2%

-2%

-2%

17,100

-10%

-11%

-12%

39.9

1%

1%

1%

450,300

12%

12%

13%

11,000

32%

52%

66%

109,100

-2%

-3%

-4%

Increasing densities and changing transit would:
• Increase transit ridership (4-18%)
• Increase transit accessibility (32-62%)
• Improve congestion (10-12%)
Compact land use and changing transit performs similar for most metrics:
• VMT/GHG and travel speed (2% and 1%)
• Transit proximity to housing and jobs (12-13%)

7 Conclusions
There are several key takeaways from the scenario planning analysis:
•
•

Increasing transit service everywhere would significantly increase transit ridership (1319%)
Targeting transit investments has a bigger impact on ridership (26-32%)
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•
•
•

Land use changes increase ridership but to a lesser degree (4%) than improving the
transit system
The Compact Land Use Scenarios perform the best across all metrics, especially when
combined with transit improvements
Destination 2040 increases transit ridership by placing population and employment near
transit, but has a slightly negative effect on VMT, GHG, congestion, and travel speeds
when compared to the Compact Land Use Scenario
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