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Transportation and the Economy /2%
_—

o Transportation and economic
development are linked

0 Networks enable the flow of
workers, goods and services

within regions and between
regions
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Technological Revolution Zr.
]

0 Cutting edge technologies and disruptive business models are
changing transportation

Ride-hailing apps
m Uber, Lyft

Hybrid and electric vehicles
m Electric trucks from Cummins, Tesla; hybrid from Volvo

Driverless vehicles
m Tesla, Google, Daimler, Volvo, etc.
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Driverless Vehicles 4 Tran

_
1 Recent Legislation
House passed “Self Drive Act” for driverless cars

m Preempt states from passing certain restrictions
m Allow some driverless cars that don’t meet normal safety standards

Senate Commerce Committee to examine driverless trucks
m Increase trucking productivity
m Reduce fuel costs (MIT drafting study)

o Several impacts of driverless vehicles
Trucking productivity
Commuters and the structure of metro areas
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Trucking a Tran

_
0 Most common occupation in over half of U.S. states (2014)

o About 3.5 million truck drivers in U.S. (2015)
o $726.4 billion in U.S. gross freight revenues (2015)

Location quotient of heavy and tractor-trailer truck drivers, by area, May 2016

o0 Regional distribution:

Sources: BLS, NPR, American Trucking Association
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Emerging Megaregions
]
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What is TranSight 4.07? a Tran

O

what does

TranSight — the next o TranSight allows users to
generation platform for understand how
estimating the total economic transportation networks
effects of changes to increase economic
transportation systems. competitiveness.

TranSight is also constructed with extensive data on:

Safety Valuation Factors Fuel Efficiency

say? sm



TranSight Process

e VMT (by mode)

e VHT (by mode)

e Trip Counts (by
mode)

Inputs: TDM
Indicators

what does say? sm

TranSight Calculations

e Accessibility Costs
e Commuting Costs
e Transportation Costs
e Parameterization

r REMI
d Tran

e Employment
e GDP
e Personal Income
e Economic Migration

Outputs:
Macroeconomic

Results



TDM Integration with REMI

per Hour

Accessibility Costs

Number of Truck Trips |
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Static vs. Dynamic Analysis  Zr
]

Static Analysis Dynamic Analysis

e Construction spending
* O&M spending
* Travel time savings
e Construction spending * Emissions savings
* O&M spending * Safety improvements
* Fuel expenditures
* Non-fuel VOCs
* Network speed improvements
* Access to labor
e Access to intermediate inputs

FHWA: TranSight is among the “best equipped to estimate productivity impacts”*

what does say?sm .
*https://ops.fhwa.dot.gov/publications/fhwahop15034/ch5.htm



Economic Impact Over a Project’s <

Life Cycle “ Tran
_

Sample Project

Construction

-

v

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

what does say?sm



r REMI

Three Simulations 4 Tran
1

1. Increase in trucking labor productivity
2. Decrease in commuting costs

3. Commuters move to suburbs
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Trucking Labor Productivity Z7e

0 Autonomous vehicles increase labor productivity in
truck transportation by 10%

1 Boon for trucking industry & U.S. economy, but
trucking employment over 3% lower than baseline

what does say? sm
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Trucking Labor Productivity /«tn

o Productivity increase lowers trucking employment relative to baseline, labor costs fall

Bzae -

Forecast Tools

Truck Labor Prod

ivity compared to Standard Regional Control Change -
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: [~ — Rental and leasingss.. ‘
2 [~ — Professional, scient.
[~ — Managementof compan.
22 [~ — adminisirative ands..
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Trucking Labor Productivity /&t

0 Lower labor costs reduce delivered price of trucking as intermediate input

ght v4.1
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Trucking Labor Productivity /i

o This lowers input costs for trucking and industries that rely on trucking

(esp. manufacturing)
Boa -

Truck Labor Productivity compared to Standard Regional Control - %
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Trucking Labor Productivity Z7e

0 In turn, this lowers production costs across the economy

Truck Labor Productivity compared to Standard Regional Control - % Change - R ght v4.1
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| [Mator vehides, bodies and trailers, and ¢ |[Froportion 000%  0.08%  007%  0.07%  006%  0.06%  0.06%  0.06%  0.06%  -0.06%
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Trucking Labor Productivity
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0 U.S. businesses more competitive, exports and self-supply rise
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Exports to Rest of World

The amount of local production exported out of the local region to the rest of the world.
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Category Units [ 201 2017 2018 2019 2020 2021 2022 2023 2024 2025 | 202 ~
[ rruck transportation Bilions of Fixed (2003) Dollars 0,000  +2465  +2208 42254 42380 +2533  +2670  +2793 42832 +3.065 =]
| |Petroleum and coal products manufacturi|Eilions of Fixed (2009) Dollars 0000 +0.049  +0.080  +0.104 40,130 40,157  +0.185  +0.216  40.251  +0.271  +0.288
| |Food manufacturing Bilions of Fixed (2003) Dollars 0000 +0.025  +0.051  +0.063  +0.087  +0.104 0118 +0.133 40146 40160  +0.171
| Mator vehides, bodies and traiers, and ¢ [Eilians of Fixed (2009) Dallars 0000  +0.018 40031 40040 40040 40057 +D.064 40070 40076 40082  +0.088
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Summary Level - All Regions Truck ransportation - 2026
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0 This raises U.S. output, both in the trucking industry and overall

Truck Labor Productivity compared to Standard Regional Control - Difference - REN
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T [ rruck transportation Bilions of Fixed (2003) Dollars 0000  +2673  +2746 42517 42851 #3108 +3.248 43375 +3.520  +3.668 =]
= Retal trade Bilions of Fixed (2005) Dollars 0000  +2185 42267 42350 42338 42305 42274 42258 42259 42278 +2.309
" 9 Demznd | | wholesale trade Bilions of Fixed (2003) Dollars 0000  +1.533 41739 4184  +1875  +1875  +1866  +L862  +1868  +1885  +1.909
¥ (3 Imports |/|Professianal, scientific, and technical ser |Billons of Fixed (2009) Dolars 0000  +1128 41353 +L492  +L5Z #1523 +L503 41488 +L489  +L501  +1519
¥ (3 Self Supply | |Real estate Billons of Fixed (2009) Dollars 0000 42051 42112 +2179 42059  +L887  +L716  +L580  +L488  +1420  +L380
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~ & ouput Motor vehides, bodies and tralers, and g |Bilions of Fixed (2009) Dollars 0000 +0.54  +0.660  +0.736 40776 +0.801  +0.818  +0.836  +0.857  +0.881  +0.903 -
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what does

1% decrease in commuting costs among SoCal counties

Increased access to labor lowers production costs,
making business more competitive and raising output
across the economy

say? sm
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Lower commuting costs increase access to labor
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Reduce labor costs by improving pool of potential employees

ght v4.1

Commuting Costs compared to Standard Regional Control - % Change - REMI Tran
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is lowers production costs across all sectors

Commuting Costs compared to Standard Regional Control - % Change - REMI TranSight v4.1
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REMI

d Tran

is makes businesses more competitive...

Commuting Costs compared to Standard Regional Control - % Change - REMI TranSight v4.1
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Self Supply
The amount of local demand suppled locally (Regional Purchase Coefficient multipied by Demand).
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¥ 3 Government Demand
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O Government
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Los Angeles County
Category Units [ 2. 2017 2018 2019 202 2021 2022 2023 2024 025 | 006 ~ ~]:
| [Management of Companies and Enterpri [Bilions of Fixed (2005) Dollars ~ 0.00%  +0.62%  +0.69%  +0.77%  +0.81%  +0.64%  +0.67%  +0.89%  +0.91%  +0.93%  +0.95%
|?|Forestry, Fishing, and Related Activities [Silions of Fixed (2009) Dolars ~ 0.00%  +0.83%  +1.00%  +109%  +L10%  +107%  +102%  +0.99%  +0.96%  +0.94%  +0.93%
| |other services, except Public Administra [Bilions of Fixed (2009) Dolars. ~~ 0.00%  +1.10%  +0.97%  +0.98%  +0.96%  +0.94%  +0.92%  +091%  +0.90%  +0.90%  +0.90% |
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...which raises output

Commuting Cc

s compared to Standard Regional Control - % Change - REMI TranSight v4.1
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]

o S5 billion of commuter personal income from L.A. to
surrounding counties

0 In surrounding counties, temporary construction booms and
permanent increases in population-reliant industries such as
real estate, retail trade, health care

what does say? sm
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o Population shift from L.A. to surrounding counties
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0 Optimal housing stock falls in L.A., rises in surrounding counties
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5 Export Determinants [Riverside County Bilions of Fixed (2009) Dollars 0.000  +1.547  +155%  +1.569 41552 41518 41474 41437 +1.403 +1363 41336
S]sneces g ot focd Pewand San Bernardino County Bilions of Fixed (2008) Dollars 0000 42420 +2.35%4 42355 42335 42305 42263 42230 +2M00 42360 42118
3 Self Supply Determinants Imperial County Bilions of Fixed (2009) Dollars 0000 42053 42308 42448 42523 42543 42524 42480 4247 42306 42348
(5 Regional Purchase Coeffient Determinants |Ventura County Bilions of Fixed (2009) Dollars 0.000 +2.987 +2.843 +2.835 42,804 +2.757 +2.696 +2.642 +2.594 42,534 +2.477
(5 Final Demand Components Restof CA Bilions of Fixed (2009) Dollars 0.000 0.271 0.246 0.302 0.345 0.391 -0.429 0.464 0.450 0.510 0.524
3 Consumption Determinants RestofUs Bilions of Fixed (2003) Dollars 0000 0085  -0.071  -0.281  -0.393  0.495  0.566  0.5% 0603 058 0530

Norresidential Investment Determinants

Residential Investment Determinants - Regional Resid ential Optimal Capital Stock
Nonresidential Optimal Capital Stock Determin...

3 State and Local Government Spending Deter... ; [ == Los Angeles Courty
(3 Real Disposable Income Determinants [/ — Orange Courty
3 Persanal Income Determinants 5 W Riverside Gounty
(3 Dispasable Personal Income per Capita Deter. 4 W — sanBernardino Gounty
3 Population Determinants 3 7 — Imperial County
Met Economic Migrant Determinants 2 ¥ — Ventura Gounty
(3 Labor Force Daterminants [ — Restorca
- 1 [~ — Restofus
(3 Participation Rate Determinants 0
(3 Compensation Rate Determinants
(3 Real Relative Compensation Rate (RWR) Det... -
(3 Relative Employment Opportunity {REC) Det. 2
(3 PCE-Price Index Determinants 3
(33 PCE-Price Index with Housing Price Determin. -4
(3 Relative Housing Price Determinants &
Relative Cost of Production Determinants &
3 Intemational Market Share Determinants -
(3 Domestic Market Share Determinants
3 Composite Labor Cost Determinants *
() Composite Price Determinants <
3 Commedity Access Index Determinants -ie
(3 Delivered Price Determinants -1
-12
-13
14
ﬂ Browser s
Report 2016 2017 2018 2018 2020 2022 2023 2024 2025 2028

2021
Los Angeles Courly
\TS-LOwin15.70 - SCAG, CA, US
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0 Construction slowdown in L.A., boom in surrounding counties

dence Adjustment compared to Standard Regional Control - Difference - REMI TranSigh
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2 Government
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O Summary Level
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2 Manufacturing

Wholesale Trade
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3 Information

Finance and Insurance
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(3 Educational services; private
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(3 Arts, Entertainment, and Rec..

Accommodation and Food Ser...
(3 Other Services, except Public ...
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The amount of production, induding allintermediate goods purchased as well as value added (compensation and profit). Can aisa be thought of as sales or supply. The components of Output are Self Supply and Exports (Multregions,
Rest of Nation, and Rest of World)

Region

Units

o5 Angeles County
|/|orange county

| [Riverside county

|san Bernardino County
[mperial County
[Ventura County
RestofcA

| [Restofus

Bilions of Fixed (2008) Dolars
Bilons of Fixed (2009) Dollars
Bilions of Fixed (2009) Dollars
Bilions of Fixed (2003) Dollars
Bilions of Fixed (2009) Dollars
Bilions of Fixed (2008) Dollars
Bilons of Fixed (2003) Dollars
Bilions of Fixed (2009) Dollars

-0.764
+0.506
+0.100
+0.160
+0.112

-0.024
0.247

-0.837
+0.592

+0.218
+0.170

-0.030 0,035 -0.036
-0.280 0.283 0,285

-0.218
+0.076
+0.043
+0.070
+0.076

-0.032
0.107

[Q Browser

Canstruction

2017 2018

2020

2021
Los Angeles County
kis\TS-LOwin15.70 - SCAG, CA, US

2022

2023

2024

[¥ = Los Angeles Courty

[/ — Orange Courty

[ Riverside County

[V — San Bemardino County
¥ — Imperial Gounty

W — ventura Gounty

[ — RestofCA

[T — Restofus
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0 Permanent geographic shift in population-reliant industries
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§& Model Linkages

([l DevSight ~
 Extras +

Results Tables

«

2

Output and Demand

>

[
«

= (& Output and Demand

= Regional Purchase Coefficent
Intermediate Demand

Local Consumption Demand
Government Demand
Investment Activity Demand
Demand

Imports

Self Supply

Exports

Exogenous Industry Demand
Exogenous Industry Sales
Cutput

(& Private Non-Farm

» €3 Herarchy
3 Government

) Value-Added

¥ 3 Labor Productivity

Residence Adjustment

Difference compared to

Standard Regional Control

Region
Orange County

Units v Levels

Chart 4 Jlj @ CPivot v %Change

Output

v T

BB Regions v Bdtend  Add

Export
Item | Results
Forecast Report

The amount of production, induding allintermediate goods purchased as well as value added (compensation and profit). Can aisa be thought of as sales or supply. The components of Output are Self Supply and Exports (Multregions,
Rest of Nation, and Rest of World)

Category

Units

017

2019 2020 2021 2022

| [ Wholesale trade

[Food services and drinking places

Real estate
Retail trade

|Ambuiatory health care services

|Professional, sdentific, and technical ser
[Telecommunications

[Monetary authorities - central bank; Crec

|Construction

illons of Fixed (2009) Dollars
illons of Fixed (2009) Dollars
illons of Fixed (2009) Dollars:
Bllons of Fixed (2009) Dolars:
Billons of Fixed (2009) Dollars
illons of Fixed (2009) Dollars
illons of Fixed (2009) Dollars
illons of Fixed (2009) Dollars:
illons of Fixed (2009) Dollars

+0.551
+0.377
+0.217
+0.175
+0.194
+0.113
+0.086
+0.120
+0.506

+0.506
+0.335
+0.136
+0.158
+0.196
+0.093

+0.094
+0.592

40,503 +0.464
0332 +0.315
+0.185  +0.178
40,155 +0.143
0,184 40,177
+0.089  +0.081
+0.076  +0.073
+0.086  +0.076
0,571 +0.465

+0.419
+0.299
+0.172
+0.132
+0.157
+0.075
+0.070
+0.068
+0.378

+0.376
+0.285
+0.166
+0.121
+0.137
+0.070
+0.067
+0.062
+0.277

Sector Level

Summary Level

ﬂ Browser
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Summary Level - 2026- Orange County

M Forestry and logging.
W Agriculture and fore.
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W Mining (except oil a.
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Paper manufacturing
W Printing and related.
Peiroleum and coal p...
M Ghemical manufacturi
Plastics and rubber
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M Retail trade
W Airtransportation
Rail transportaton
W Watertransportation
M Trucktransportaton
Couriers and messeng.
Transitand ground p.
M Pipelinetransportat.
Scenic and sightseei
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0 L.A. cheaper cost of living, surrounding counties more expensive

Change - REMI TranSight v

dence Adjustment compared to Standard Regional Control -

TABLES

§& Model Linkages

([l DevSight ~
w Extras [] Map. 7 Vears v | Differences

L

Backto  Transportstion Economic Demographic Custom
Inputs v v ~ ~

) 3 Units v Levels Q Forecasts % ‘—Efa

Chart ) Pivet ~ - = E
g8 e | BBRegions v Btend  Add  Export
v ltem | Results

Forccast Report Export

PCE-Price Index

Browser « ‘ Residence Adjustment

. @ | The personal consumption expenditure price index, based on 100 for the nation in the reference year. A region's PCE-Price Index may or may not equal 100 in the reference year; if itis lower than 100, then prices in the region are
Summary ° less than in the nation, if higher, then prices in the region are higher than in the naton. Used to defiate nominal persanal income to real personal income.
- Standard Regional Control

Category
PO Frice Index

[Tregon Units 2016 2017 w18 | 2019 2020 2021 2022 2023 2024 2025 2026
lLos Angeles County 2009100 (Nation) 0.00000% -0.02720% -0.15559% -0,15525% -0,15612% -0.14962% -0.19056% -0.13087% -0.12242% -0.11447% -0.10684%
lOrange County 2009=100 (Nation) 0.00000% +0.03482% +0.21047% +0.20772% +0.20495% +0.19107% +0.17349% +0.15581% +0.14042% +0.12714% +0.11565%
Riverside County 2009=100 (Nation) 0.00000% +0.01608% +0.05993% +0.06910% +0.07184% +0.07010% +0.06574% +0.06036% +0.05500% +0.04991% +0.04531%
|San Bernardino County 2009=100 (Nation) 0.00000% +0.02264% +0.07091% +0.08171% +0.08494% +0.08323% +0.07864% +0.07290% +0.06707% +0.06145% +0.05632%
[Imperial County 2009=100 (Nation) 0.00000% +0.21394% +0.48327% +0.59192% +0.63940% +0.64709% +0,62898% +0.59659% +0,55800% +0.51694% +0.47781%
[Ventura Gounty 2009100 {Nation) 0.00000% +0.04491% +0.15054% +0,17287% +0,18008% +0.17749% +0,16895% +0.15746% +0.14536% +0.13369% +0.12294%
Restofca 2009=100 (Nation) 0.00000% -0.00063% -0.00135% -0.00033% -0.00016% -0.00009% -0.00022% -0.00044% -0.00071% -0.00095% -0.00111%
Restofus 2009=100 (Nation) 0.00000% -0.00010% -0.00034% -0.00003% +0.00007% -+0.00018% +0.00024% +0.00027% +0.00026% +0.00025% +0.00023%

Economic Summary - PCE-Price Index

¥ = Los Angeles Courty
[/ — Orange Courty

W Riverside County
055 [ — san Bemarding County
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08 [ — Ventura Gounty

" — RestofCA
[T — Restofus
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Conclusion 4 Tran
]

0 Transportation and the economy are closely linked

o Innovations can have significant national and regional effects

Ride hailing apps, low emissions vehicles, driverless vehicles*

o Using TranSight, we comprehensively evaluate the impacts of:
Increased trucking labor productivity
Decreased commuting costs
Changing structure of metro areas
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