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Executive Summary
The Tampa Hillsborough Expressway Authority (THEA) owns and operates the Lee Roy Selmon
Expressway. THEA’s vision is to provide a transportation system that “ensures a balanced
network of transportation choices that support community livability and economic
development.” Since its establishment, THEA has been responsible for numerous roadway
projects in Hillsborough County that have contributed to increased mobility for its patrons and
the county as a whole.

Objective
THEA retained the Center for Urban Transportation Research (CUTR) at the University of South
Florida (USF) to estimate the economic impacts and benefits of its operations and infrastructure
investments.

Key Findings
This study estimated THEA’s contribution to local economic growth and the mobility benefits
associated with its Selmon Expressway. Through its operations and strategic investments, THEA
supports key industries, increases travelers’ mobility and improves safety, reduces business
costs, and expands local business opportunities, ultimately leading to economic growth and
improved standards of living.

Cumulative Economic Impact
THEA’s capital infrastructure investments and operations contribute substantially to economic
growth in Hillsborough County and the state of Florida. Since its inception, THEA’s strategic
investment planning decisions have generated $1.6 billion 1 in local and state gross domestic
product and a combined 15,000 jobs. THEA’s operations provide a significant contribution
toward area adding and retaining jobs in the region.

Impact on Business Activity
The Selmon Expressway ensures accessibility to key productive areas of Hillsborough County.
THEA’s strategic investments increased business clustering and specialization, resulting in 12.6
percent more business establishments than in comparable areas within Hillsborough County.
The increased specialization resulted in higher employment growth rate than comparable
locations in the county.

1

All monetary amounts are reported in 2020 dollars unless otherwise indicated.
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Impact on Urban Mobility
THEA’s Selmon Expressway produces substantial benefits in terms of travel time reductions,
increased safety, reduced wasted fuel, and decreased tailpipe emissions. The Selmon
Expressway saves travelers in the Tampa-St. Petersburg-Clearwater Metropolitan Statistical
area (MSA) about $1.8 billion annually.
Each commuter saves on average about 8 hours in travel time per year. This represents a 17
percent reduction in the 50 hours per year a commuter wastes on average due to congestion.
Households save $26 million annually in out-of-pocket transportation costs due to reduced
excess fuel consumption. Savings on fuel costs represent money available for other household
expenditures. These savings benefit households at the lower ranges of income, representing a
consistent gain in purchasing power. Businesses also benefit from improved travel conditions
by saving about $13 million annually in congested travel time and in fuel and operating costs.
In 2019, more than 102,000 motor vehicle crashes occurred in the Tampa-St. PetersburgClearwater MSA. This amounts to approximately 12.7 percent of the total crashes in the state.
This study finds that THEA’s Selmon Expressway contributes to increased safety by reducing the
number of crashes and saving about $37 million annually in property and injury damage costs.

Impact on Urban Development
Urban economic theory shows that highway improvements influence urban growth patterns
through land prices. The improved accessibility offered by an efficient transportation network
contributes to higher property prices. Over time, THEA’s capital infrastructure projects added
capacity to the system and made home and work locations more accessible, especially in the
western and eastern areas of Hillsborough County.
Through an extensive analysis of the changes in residential and commercial parcels, this study
found empirical evidence that improved transport accessibility positively affected the property
prices of both residential and commercial parcels located in proximity to the Selmon
Expressway. Over the last decade, single-family residential units within one mile of the Selmon
Expressway have on average sold at a 20.4 percent premium (or about $34 more per square
foot) compared to similar properties located elsewhere in the county. Commercial properties
exhibited an 8.8 percent premium (or about $24 more per square foot).
Accessibility improvements on the Selmon Expressway result into an annual impact on the tax
revenue base of about $47.8 million, or 19.9 percent of the total estimated 2019 tax revenue of
$240 million for the entire study area.

iv

Summary of Benefits

Lifetime Impacts
• $1.6 billion in Gross Domestic
Product (GDP)
• 15,000 Jobs in high-impact
industry sectors
• $86 million in sales and
business taxes

Annual Benefits
• $1.8 billion in travel benefits
annually
• $2.5 billion in increased
property values
• $48 million in added property
tax revenue
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Chapter 1
Introduction
1.1. Project Background
The Tampa Hillsborough Expressway Authority (THEA) is the owner and operator of the Selmon
Expressway. THEA’s mission is “to provide safe, reliable and financially-sustainable
transportation services to the Tampa Bay region while reinvesting customer-based revenues
back into the community.“ Since its establishment, THEA has been responsible for numerous
roadway projects in Hillsborough County [1].
Investments in highways and other types of transportation system improvements are
recognized as important means to achieve economic growth and development at the local,
state, and national levels. Infrastructure investments increase mobility, reduce business costs,
and expand business opportunities, ultimately leading to economic growth and improved
standards of living.

1.2. Study Objectives
The objective of this study is to assess the economic contribution of THEA to the local
community by evaluating the Authority’s residential, business, and developmental impacts to
the Hillsborough County economy.

1.3. Study Methodology
The term economic impact is used extensively by public and nonprofit organizations to describe
and quantify the economic activities attributable to an organization and its investments. To
fully appreciate the term, it is important to differentiate between economic value and economic
impact. In simple terms, economic value is created when a product or service is consumed
within a specific region’s geographic boundary; however, an economic impact occurs when
products or services consumed are produced by industries located within this geographic
boundary.
Investment in transportation infrastructure can affect a region’s economy in two ways: (1)
through the spending pattern produced by the purchasing of goods and services, and (2)
through cost savings and business productivity changes that might occur as investments
improve the current transportation network. These impacts can be estimated using inputoutput (I-O) accounting tables. These tables produce multipliers that compute the total direct,
indirect, and induced effects on jobs, output, and income impacts generated per dollar spent on
the transportation infrastructure.
1

While economic impacts encompass a wide range of effects across many sectors of a region’s
economy, other factors may significantly contribute to economic growth even though these
factors do not directly affect the flow of dollars. These benefits include travel time savings and
changes in health and safety costs, such as pollution emission costs and accident costs. While
some travel time savings can impact the flow of income generated in the economy depending
upon the purpose of travel (business versus personal), the reduction of pollution emissions and
accidents creates a value that does not directly affect the economy. This study estimates the
value of these benefits to the users and distinguishes them from the economic impact analysis
results. These benefits are usually incorporated directly into other assessments, such as in a
benefit-to-cost ratio project prioritization or evaluation.
The following chapters detail the study’s approach to estimate the economic impacts and
benefits of the Tampa Hillsborough Expressway Authority.

2

Chapter 2
Economic Impact of Capital Infrastructure
Investments and Operations
This chapter describes the analytical approach to estimating the impacts associated with the
capital asset and infrastructure investments of the Selmon Expressway since its inception. The
following sections provide a historical perspective of THEA infrastructure investments and
present estimates of their impact on the local economy.
The Selmon Expressway consists of a 14.2-mile, four-lane, limited access toll road connecting
Gandy Boulevard in southwest Tampa to I-75 in east Hillsborough County. It also consists of a
9.1 mile, three-lane (six-lane equivalent) reversible express lane facility from the Tampa Central
Business District (CBD) to the Brandon area east of I-75, and 3.2 miles of parkway and feeder
roads extending from the terminus of the Selmon Expressway to the east, north, and south into
the Brandon community. Figure 2-1 shows the system and along a one-mile buffer that defines
the study area boundaries.

Figure 2-1. THEA System Map
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2.1. Capital Assets and Infrastructure Investments
2.1.1 Selmon Expressway
The Selmon Expressway was initially conceived as part of a system of expressways in the Tampa
Bay Area. The network was built in stages, with the first five-mile-long western section
completed in 1975 and the final section completed in the 1980s connecting to I-75 in the
Brandon area.

2.1.2 Reversible Express Lanes
In the early 1990s, THEA and the Florida Department of Transportation (FDOT) entered into
agreements to jointly plan and finance the eastern expansion of the Selmon Expressway and
the construction of a 1.1-mile limited access connector between the Selmon Expressway and
Interstate 4 to the north. The initial planning efforts were based on the Tampa Interstate Study
[2]. This plan called for adding one lane in each direction on the Selmon Expressway to serve
both future traffic growth and additional traffic resulting from the I-4 Connector. Recognizing
the highly directional nature of traffic on the Selmon Expressway, THEA’s transportation
planners developed the Reversible Express Lane (REL) concept. Under this concept, a three- or
multi-lane elevated expressway would be constructed in the median of the existing expressway.
The elevated expressway would carry peak hour traffic into and out of downtown Tampa,
thereby freeing up capacity on the Selmon Expressway for the additional traffic generated by
the I-4 Connector. In addition to rendering the Connector project feasible, this approach would
allow for the future construction of an at-grade lane in each direction if needed. The REL
system opened to traffic in 2006.

2.1.3 Brandon Parkway
In the 1980s, THEA studied an extension of the Selmon Expressway into the Brandon
community. But in 1996, the Authority undertook an alternative approach of extending the
Crosstown Expressway over I-75 into Brandon by adding a series of feeder roads, as well as
realigning and widening existing roadways. The project was designed in coordination with
Hillsborough County transportation and economic development officials to provide for a future
“Brandon Downtown,” which would include a satellite office complex to consolidate
government operations. Construction started in 2002, was completed a year later, and included
the 3.5-mile Brandon Parkway. In addition to providing much needed local roadway capacity
and direct access to the Selmon Expressway, the Brandon Parkway features a heavily
landscaped park-like setting with urban architectural amenities and a recreational trail.

2.1.4 Meridian Avenue
Improvement of Meridian Avenue was conceived as part of the REL project to merge traffic into
the existing facility and to bring traffic to the Tampa CBD.
4

THEA’s transportation planners developed a concept plan to use Meridian Avenue, a littletraveled road in the Channelside warehouse and industrial district just east of the Tampa CBD,
as an entrance and exit point. The existing Channelside district was effectively cut off from the
CBD by a set of railroad tracks leading to an operating industrial location by the Kennedy
Boulevard overpass, which carried traffic over both Meridian Avenue and the railroad tracks.
THEA and the City of Tampa transportation planners recognized that the creation of additional
access points between Channelside and the CBD would likely alter the area’s use from
warehouse to urban residential. Furthermore, the Channelside Bay Plaza at the southern end of
Meridian Avenue was emerging as a cultural, entertainment, and cruise ship destination center.
Accordingly, the Meridian Avenue project was designed with significant urban features, such as
urban-width sidewalks, pavers, and upgraded landscape and lighting fixtures. Further, designers
widened the street from two to six lanes to accommodate the additional Crosstown and urban
traffic.
The Meridian Avenue Gateway project was completed in 2006 and has served as a catalyst for
extensive urban residential investment within the Channelside district. As detailed in Chapter 3,
this residential development has in turn enhanced the economic viability of the commercial and
entertainment venues within the CBD, Channelside, and the adjacent Ybor City districts.

2.1.5 Transportation Management Center and Intelligent Transportation System
The Transportation Management Center (TMC) houses the administrative and operation offices
of THEA, the traffic management operations of the City of Tampa, and the regional toll
collection operations of Florida’s Turnpike Enterprise Office of Toll Operations. This facility was
completed in 2005 at a cost of $6 million.
The RELs use intelligent transportation system (ITS) technology to ensure that traffic
movements are reversed safely and on schedule. This includes ITS devices and components
such as variable message signs (VMS), lane protection gates and systems, video monitoring
equipment, fiber-optic cables, communications and control hardware and software, and other
related devices and components required to operate the reversible lanes. The ITS components
were completed in 2007 at a cost of $13 million.
Staffing is needed to operate the ITS and monitor the REL facility for safety purposes. THEA
determined that operational efficiencies could be achieved by combining the REL and ITS
operational responsibilities with existing local government traffic management operations.
THEA originally looked into the feasibility of developing a unified transportation management
center where the traffic operations of THEA, the City of Tampa, Hillsborough County, HART, and
FDOT District IV could be co-located. While this could not be accomplished, THEA and the City
of Tampa reached an agreement on the creation of a TMC to combine their respective traffic
5

management responsibilities. This agreement resulted in administrative and operating cost
savings for THEA and the City of Tampa, as well as improving operational efficiency and
expertise.
In addition, THEA approached Florida’s Turnpike Enterprise (FTE) Toll Operations Office about
the feasibility of locating the regional tolling operations with the TMC and THEA’s
administrative offices. An agreement was reached prior to the design of the TMC building,
which allowed the Toll Operations Office to ensure that the facilities were designed to meet
their personnel, equipment, and storage requirements. Conference and meeting rooms were
included to accommodate the requirements of both organizations. THEA applied for and
received a $9 million Transportation Outreach Program (TOP) Grant, which paid a portion of the
TMC and ITS costs.

2.1.6 All-Electronic Tolling
In 2010, THEA implemented an All-Electronic Tolling (AET) revenue collection system, which
provides the economic benefits of reduced travel time, lower fuel consumption, reduced
emissions, and improved customer satisfaction. The Selmon Expressway was the first toll facility
in Florida to adopt AET, which was subsequently implemented by FTE in Dade County and on
three of the five expressways operated by the Miami-Dade Expressway Authority (MDX).

2.1.7 The I-4/Selmon Expressway Connector
The I-4–Selmon Expressway Connector was conceived to divert commercial traffic from historic
Ybor City and represents a major addition to THEA’s transportation network. The Connector
improves the movement of people and goods, offers exclusive truck access to the Port of
Tampa, and serves as an additional hurricane evacuation route–all this, with the time-saving,
money-saving convenience of all electronic tolling. The Connector was developed in partnership
with the Florida Department of Transportation and Florida’s Turnpike Enterprise. Planning was
completed in 2008 and construction at the end of 2013.

2.1.8 Selmon Downtown Viaduct Widening Improvements
In conjunction with the I-4/Selmon Connector project, THEA widened the section of the
downtown viaduct from Florida Avenue to South 22nd Street from four lanes (two in each
direction) to six lanes (three in each direction). The improvements were intended to sustain the
increased traffic volumes generated by the opening of the I-4/Selmon Connector.

2.1.9 Selmon Greenway
The Selmon Greenway consists of 1.7 mile long urban trail built in the core of downtown Tampa
that facilitates and encourages walking, bike riding, and other healthy outdoor activities. The
project opened to the public in 2015.

6

2.1.10 Selmon West Extension
This project consists of a 1.9-mile elevated structure in the median of Gandy Boulevard that
provides regional travelers the choice to use either Gandy Boulevard for local destinations, or
to use the Selmon Extension for a direct connection to the Selmon Expressway, Dale Mabry or
the Gandy Bridget. The Selmon West Extension will help relieve rush hour congestion on Gandy
Boulevard by moving commuters to the elevated tollway.

2.2. Capital Projects Asset Value
Table 2-1 reports the value of the infrastructure investments, converted to 2020 dollars. The
total value of the investments is about $1.74 billion.
Table 2-1. Capital Assets and Infrastructure Investments ($, Thousand)
Year
Completed

Project Description

Capital
Asset Value

% of
Total

South Crosstown Expressway

1975

348,590

20.1%

East Crosstown Extension

1980

335,738

19.3%

EAST Toll Plaza Improvements

2000

6,344

0.4%

Brandon Parkway

2003

95,771

5.5%

Tampa Downtown Gateway

2005

77,143

4.4%

THEA / City of Tampa TMC / ITS

2005

25,831

1.5%

WEST Toll Plaza Improvements

2005

3,679

0.2%

I-75 Operational Improvements

2005

1,279

0.1%

Reversible Express Lanes*

2006

439,397

25.3%

AET Conversion
Selmon Viaduct Widening and
Rehabilitation

2010

22,603

1.3%

2013

85,358

4.9%

Selmon I-4 Connector

2014

30,165

1.7%

Selmon West Extension**

2021

266,165

15.3%

1,738,065

100.0%

Total
*Includes covered repairs
**Completion scheduled in 2021

2.3. Economic Impact of Capital Infrastructure Spending
THEA capital infrastructure investments since its inception have contributed to the growth of
the local economy. To assess the extent of this contribution, the above infrastructure
investments are considered as expenditures in the local economy that have ripple effects
through several industries.

7

This study makes use of the IMPLAN model and 2018 accounting tables to generate inputoutput (I-O) tables and multipliers. IMPLAN and the associated datasets are supported by the
IMPLAN Group LLC [3]. IMPLAN is a widely used, nationally recognized input-output economic
impact model. Appendix A explains in detail the IMPLAN model and the I-O analysis.
The approach is based on a multi-regional analysis, which considers Hillsborough County as the
primary impact area and all remaining counties in the state of Florida as the secondary impact
area receiving spillover effects.
Before proceeding to use these figures for impact estimation, some assumptions and
restrictions about their use must be made because not all of the above expenditures generate
an impact in the study area. Some of the planned expenditures to purchase goods and services,
such as new toll equipment, will occur outside the impact area and will not generate an impact
in the county. For example, not all construction expenditures will go to the purchase of local
goods and services. Part of the capital and labor inputs necessary in the construction of the
infrastructure come from outside the impact area. An assumption that all capital infrastructure
expenditures are spent locally would result in overestimation of impacts. The model
differentiates the use of local versus non-local goods by supplying default regional purchase
coefficients.2
Furthermore, this study treats expenditures to purchase land under right-of-way (ROW)
acquisition as a transfer of resources among parties within the impact area that does not have a
bearing on business activities or create jobs. Only the component of ROW expenditures that
pays for real estate appraisal services (10% of ROW) and legal services (10% of ROW) is
considered as having an impact.
Table 2-2 reports the total expenditures that are assumed to have a direct impact in the area.
Using the North American Industrial Classification System (NAICS), expenditures are assigned to
specific industry sectors and then matched to the corresponding IMPLAN I-O model industry
sector. Table A-1 in Appendix A describes the NAICS industry sectors with the corresponding
IMPLAN industry codes.

Default IMPLAN regional purchase coefficients were adopted to differentiate between local and non-local
production.

2
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Table 2-2. Capital Expenditures Considered for Impact Analysis ($, Thousand)
Industry Sector

% of
Net
Total
13.4%
83.6%

Gross
% Local
Expenditure Type
NAICS IMPLAN
Total
Purchase Net Total
Engineering, Administration, and Legal (EAL) 541330
457
$225,146
91.24%
$ 205,423
Construction
2373
54 $1,279,866
99.94% $1,279,098
Right of Way
Real Estate Services (10%)
541110
455
$23,305
99.07%
$23,089
1.5%
Legal Services (10%)
541110
455
$23,305
99.07%
$23,089
1.5%
Total
$1,551,623
$1,530,699 100.0%
Source: Expressway Authority/CUTR Aggregation

The capital expenditures of directly support jobs in heavy construction, specialized services
required for planning (architectural and engineering), and maintenance and landscaping
services. It also stimulates the purchase of products that lead to further impacts on economic
activity. This study employs the following measures of economic impacts:
• Total output
• Value added
• Labor income
• Employment
This type of impact represents the creation (or support) of jobs in the impact area. Total
employment consists of annual average full-time and part-time employees working in a given
sector of the local economy.
Total Output
Total industry output measures the value of goods production and of business services in the
local economy. Generally, total industry output is equivalent to total business sales plus what
businesses place into (or remove from) inventory. Total output measures how direct impacts
generated by capital expenditures affect the region’s economy.
Value Added
Total value added is equivalent to Gross Domestic Product, as identified by the Bureau of
Economic Analysis. It is a subset of total output that measures only the value of final goods and
services. Therefore, value added equals total output minus the cost of labor and materials. In
economic analysis, value added is the preferred impact measure of contribution to economic
growth generated by investments.
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Labor Income
Total income includes employee compensation and other income. Total labor income
represents the total payroll costs, including wages and salaries paid to workers by employers as
well as benefits such as health and life insurance, retirement payments, and non-cash
compensation. Total other income includes income generated by self-employed individuals,
corporate profits, payments for rents, royalties and dividends, as well as profit generated by
corporations. Labor income represents an important share of a region’s total income.
Table 2-3 summarizes direct, indirect, induced, and total impacts in terms of output, income,
and employment. The total impact in terms of value added (or GDP) is about $1.6 billion, of
which about 89 percent is realized in Hillsborough County and 11 percent in all adjacent
counties. Value added measures the value of gross profits and is a measure of wealth created
by the capital expenditures.
Table 2-3. Cumulative Capital Expenditure Impacts – Thousands of Dollars
Impact Type

Employment

Impact Category
Labor
Value
Income
Added

Output

Direct Effect

7,363

$448,563

$845,480

$1,530,745

Indirect Effect

3,464

$217,423

$384,754

$732,035

Induced Effect

3,949

$195,925

$358,988

$612,933

$861,911 $1,589,222

$2,875,713

Total Effect

14,777

THEA’s capital outlays have contributed to more than 14,700 jobs in several industries. The
impact on jobs depends on the mix of project investment summarized in
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Table 2-2. Given that 13.4 percent of the expenditures went to design planning and expanding
the system, and that construction expenditures amount to 83.6 percent of total expenditures,
the impact is primarily concentrated in the construction and specialized services sectors. Figure
2-2 illustrates the most impacted industry sectors in terms of employment. The economic
impact of capital infrastructure investments spills over to other sectors, showing that this type
of investment helps support employment in other key local industries, such as architectural,
planning, and engineering services, wholesale and retail trade, and leisure and hospitality
services.

13.8%; Professional,
Scientific, and
Technical Services

5.6%; Adminstrative
and Support Services
5.4%; Health Care
Services
4.7%; Retail Trade
4.5%; Accomodation
and Food Services

41.8%; Construction

3.5%; Real Estate,
Rental and Leasing

Figure 2-2. Top Industries Affected

2.4. Economic Impact of Facility Operations and Maintenance
Expenses associated with the operation of the Selmon Expressway include operations,
maintenance and administration.
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Table 2-4 reports historical operating and routine maintenance expenses for the last three
years of operations. These expenditures go toward the purchase of goods and services in the
local community (landscaping maintenance, for example). Unlike capital outlays, recurring
operating and maintenance expenditures have lingering effects on the local economy as they
represent a continuous stream of spending.
Table 2-4. Recurring Operating and Maintenance Costs
FY
FY
FY
Expenditure ($, thousand)
2019
2020
2021 Average
Operations
Toll Operations
4,889 7,771 8,400
7,020
Maintenance
Roadway and Facility
2,479 2,536 2,507
2,507
Landscape
546
573
565
561
Intelligent Transportation System
472
477
547
499
Maintenance Support Services
93
94
65
84
FDOT Bridge Inspection
464
506
426
465
Bridge, Property & Business Interruption Insurance
540
556
550
549
Administration
Salaries, Taxes, and Benefits
4,018 4,321 3,799
4,046
Professional Services
1,211 1,336 1,179
1,242
Other Expenditures
752
765
690
736
Public Communication and Marketing
644
632
313
530
Total
16,107 19,567 19,040
18,238
Source: Tampa Hillsborough Expressway Authority Operating Budget, adjusted to reflect constant 2020 dollars

Table 2-5 reports the resulting economic impact on Hillsborough County and the rest of the
state. THEA’s recurring operating and maintenance expenditures provide support to an
additional 217 jobs and generate an additional $15.7 million in local GDP annually.
Table 2-5. Ongoing Economic Impact of Operating and Maintenance Costs
Impact Category
Labor Income
($, thousand)

Value Added
($, thousand)

Output
($, thousand)

118

$4,885

$6,818

$12,288

Indirect Effect

41

$2,366

$3,555

$6,799

Induced Effect

59

$2,917

$5,343

$9,102

217

$10,168

$15,716

$28,189

Impact Type
Direct Effect

Total Effect

Employment
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THEA’s annual expenditures affect a variety of businesses, either directly (maintenance,
engineering, landscaping, professional and technical services) or indirectly. Figure 2-3 shows a
breakdown by the top ten industries affected in terms of employment.
Employment services
2.8%
Other real estate
3.8%

Management
consulting services
4.6%
Services to buildings
and other structures
53.9%

Accomodation and
food services
3.0%
Architectural,
engineering, and
related services
3.1%
Insurance services
and related activities
3.5%
Transportation and
related support
activities
8.0%
Landscaping services
8.5%

Local government
8.7%

Figure 2-3. Industries Affected by THEA’s Operating and Maintenance Activities

2.5. Summary of Capital Infrastructure and Facility and Operation Impacts
Table 2-6 reports the total impact of THEA’s capital infrastructure and operations and
maintenance (O&M) expenditures to date. The cumulative impact of THEA activities in
expanding and maintaining the current system produces an impact of $2.9 billion in total
output and $1.6 billion in GDP, or 1.6 percent of the county total.
Table 2-6. Total Capital Infrastructure and Operation Impacts
Impact Category

Impact Type

Employment

Labor
Income
($, million)

Value Added
($, million)

Output
($, million)

Direct Effect

7,481

453

852

1,543

Indirect Effect

3,505

220

388

739

Induced Effect

4,008

199

364

622

14,993

872

1,605

2,904

Total Effect
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2.6. Impact on State and Local Taxes
The business generated by capital infrastructure and O&M expenditures in the county
contributes to increased tax revenues, as summarized by Table 2-7. The largest impact of $51.6
million comes from sales tax revenues, which represents about 1.5 percent of sales taxes
collected in the county.
Table 2-7. Cumulative Impact on Local and State Taxes
Total Impact
Revenue Source
($, million)
Sales and other business-related taxes*
51.6
Property taxes
22.5
Other Taxes**
12.1
Total
86.2
*Includes taxes on production and profits
**Business licenses, rents and royalties, documentary and stamp taxes
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Chapter 3
Impact on Urban Mobility
According to the U.S. Census, the Tampa-St. Petersburg-Clearwater Metropolitan Statistical
area (Hillsborough, Pasco, Pinellas, and Hernando counties), is home to 3.1 million residents or
about 15 percent of the State’s population [4]. During 2014-2019, population in these four
counties grew by approximately 9.1 percent, compared to 8.2 percent for the state of Florida.
Increased economic and population growth results in additional traffic growth and pressure on
the region’s transportation network.
According to the Texas Transportation Institute 2019 Urban Mobility Scorecard, the Tampa-St.
Petersburg urban area ranks among the most congested areas in the U.S., with each peak
period traveler annually wasting about 50 hours in traffic and 20 gallons of fuel due to
congestion delays, costing the average commuter about $990 dollar per year [5].
The objective of this chapter is to estimate the mobility and accessibility benefits associated
with the Selmon Expressway as they relate to the households and businesses of Hillsborough
County. This study adopts a counter-factual approach to determine the transportation and
economic consequences of eliminating the Selmon Expressway from the regional road network.
The approach consists of modeling traffic changes for two scenarios: the inclusion and the
exclusion of the Selmon Expressway from the regional network. The difference between the
two scenarios represents the Selmon Expressway’s effect on travel behavior in terms of tripgenerated vehicle miles of travel and travel times.
This study considers travel improvements that directly affect user travel times, safety, and
emission reductions as benefits that do not produce a flow of money into the economy. Other
improvements that produce out-of-pocket cost savings to individuals and businesses are
assumed to generate indirect and induced impacts on the local area. These improvements are
discussed at the end of this chapter.

3.1. User Benefits Estimation Methodology
The total value of travel benefits depends on the changes in travel conditions that users would
face in the absence of the Selmon Expressway. To estimate changes in travel conditions, THEA’s
traffic engineers ran a travel demand model with and without the Selmon Expressway. The
analysis was conducted at the traffic analysis zone (TAZ) level to estimate changes in trips,
vehicle miles of travel (VMT), and travel times for personal and commercial vehicles. Engineers
ran the model using TAZs comprising Citrus, Hernando, Hillsborough, Pasco, and Pinellas
counties.
15

Table 3-1 reports the travel demand model estimates of annual travel conditions for the
selected TAZs comprising the primary market area. In the absence of the Selmon Expressway,
traffic conditions would worsen, and travelers would spend more time in congested traffic.
Some users would travel less, but other users would have to take longer routes to reach the
same destinations. For the primary market area, travelers would spend an additional 76.3
million hours annually without the Selmon Expressway, wasting fuel in congested conditions
and negatively contributing to the area’s increase in pollution emissions.
Without the Selmon Expressway, users would have to rely on less reliable and safe alternative
routes (e.g., arterials). This change in travel behavior would translate into reduced safety (i.e.,
increased traffic accidents), increased exposure to harmful emissions, and increased out-ofpocket costs, as discussed in the next sections of this chapter.
Table 3-1. Forecasted Travel Changes (Annual)
Travel Changes
Vehicle miles of travel (million)
Vehicle hours of travel (million)
Crashes
Injuries
Fatalities
Excess Fuel Consumption (gallons, million)
Private Vehicles
Commercial Vehicles
Emissions (metric tons, thousand)
Carbon Dioxide Equivalent (CO2)

Without
Selmon
18,478
909.3
41,629
14,979
240

With
Selmon
18,822
833.1
41,154
14,817
238

Change
344.2
-76.3
-475
-162
-2

Change
(%)
1.9%
-8.4%
-1.1%
-1.1%
-0.7%

1,103
221.5

1,091
216.5

-12.2
-5.0

-1.1%
-2.3%

12,056

11,896

-159.8

-1.3%

Source: CUTR calculations based on THEA's traffic engineer forecasts
All figures represent yearly averages at 2045 conditions

Figure 3-1 illustrates the travel time savings for TAZs within the primary market area where the
majority of Selmon Expressway users reside and where more than 80 percent of the toll
transactions originate. These savings correspond to per trip average travel time savings at the
Traffic Assignment Zone (TAZ) level (origin and destination trips combined). The figure shows
that the largest travel time savings (more than 14 minutes per trip) occur at the end points of
the Selmon Expressway and the southern areas of Hillsborough County.
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Figure 3-1. Travel Time Savings Due to Selmon Expressway

Next, these changes in travel conditions are translated into quantifiable user benefits. The
benefits are assumed to occur yearly at 2045 conditions (i.e., per travel model output), under
the assumption that travel occurs for 364 days. Appendix B describes in more detail the formula
used to estimate user benefits and the original data sources.

3.1.1 Travel Time Savings
The value of travel time savings is equal to the opportunity cost of time spent in a motor vehicle
for work or non-work-related purposes; time that could be spent on other activities, such as
leisure, family time, or more work. This study considers the cost associated with travel time
spent for commuting and for other purposes, or non-work travel. It also estimates travel time
savings associated with commercial travel.
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The value of travel time savings is the product of four values:
•
•
•
•

Change in vehicle hour of travel (VHT).
Vehicle occupancy rate.
Value of time measured in dollars per hour.
Percent of travel by trip purpose .

Travel time savings for non-work purposes are valued at 50 percent of the prevailing average
wage rate; for commuting purposes, at 100 percent of the prevailing average wage rate. This
evaluation is consistent with recommendations by the U.S. Department of Transportation [6].
The prevailing average wage rate for the impact area is provided by the Bureau of Labor
Statistics and is equal to $24.0 per hour (in 2020 dollars) [7]. This study uses the 2017 National
Household Travel Survey to estimate the percent of travel for work and personal purposes [8].
These percentages are used to weight the total value of travel time savings. Table B-1 in
Appendix B reports the results of this estimation.

3.1.2 Health and Safety
A considerable amount of the state’s motor vehicle accidents occurs in the Tampa-St.
Petersburg-Clearwater MSA, accounting for a significant number of injuries and fatalities. Table
3-2 shows that in 2019, more than 102,000 motor vehicle crashes occurred in MSA. This
amounts to approximately 12.7 percent of the total crashes in the state. Of these accidents,
27,614 reported injury, representing 15.3 percent of the state’s 180,590 total injuries. Crashes
with fatalities represent about 0.4 percent of the total accidents in the MSA and result in 453
fatalities, or 14.3 percent of total fatalities statewide.
Table 3-2. Accidents by Severity Type in the Tampa-St. Petersburg MSA, 2019
Tampa-St.
Petersburg
Share of
Category
MSA
State
State
Property Damage Only
74,023 618,295
12.0%
Fatality

453

3,167

14.3%

Injury*

27,614

180,590

15.3%

102,090

802,052

12.7%

Total

Source: Florida Department of Highway Safety and Motor Vehicles
*Includes total possible, incapacitating, non-incapacitating injuries

Changes in health and safety costs associated with crashes represent another relevant
component of the benefits associated with travel improvements. These include monetary costs,
such as property and personal injury damages caused by collisions and cost avoidance activities,
as well as non-monetary costs, such as pain and loss of productivity. This study estimates the
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changes in comprehensive health and safety costs associated with changes in the number of
vehicle crashes, as a result of being part of the MSA transportation network.
Comprehensive health and safety costs associated with vehicle crashes are estimated as the
total cost per accident by severity type, multiplied by the change in the number of crashes in
each severity class; the product is summed over all severity classes. The total change in accident
cost is the product of three values:
•
•
•

Change in VMT by roadway functional classification.
Accident rates (in million per VMT) by roadway functional classification and severity
type.
Cost of accident by severity type.

Accident cost estimates are derived from the National Highway Traffic Safety Administration
(NHTSA) report on the economic and societal impact of motor vehicle crashes [9]. The report
provides estimates of average economic and comprehensive costs by the KABCO injury scale.
KABCO denotes injury categories as fatal (K), incapacitating (A), non-incapacitating (B), possible
injury (C), and none (O).
Economic costs include loss of human capital, market productivity, household productivity,
medical care, property damage, legal costs, and travel delay. NHTSA does not recommend using
economic costs for cost-benefit ratios, since economic costs do not include the “willingness to
pay” or intangible costs to avoid these events. Willingness to pay is included in the
comprehensive cost estimates using a quality-adjusted life year (QALY) factor loss. The
comprehensive cost estimates are presented in Appendix A of the above referenced report.
Crash rates are positively related to traffic density, vehicle speeds, and roadway characteristics.
For example, Kockelman [10] reports a nonlinear positive relationship between crash rates and
vehicle speeds. Wang and Kockelman [11] find that crash rates vary according to vehicle type,
with light-duty vehicles (minivans, pickups, and sports utility vehicles) being associated with
higher crash rates. Litman [12] provides empirical evidence that crashes increase with annual
vehicle mileage and that mileage reduction reduces crashes and crash costs.
This study uses estimates in accident rates from historical traffic accident data presented by the
Florida Department of Highway Safety and Motor Vehicles [13]. Table B-2 in Appendix B reports
the results of this estimation.

3.1.3 Changes in Emission Costs
Air pollution costs are costs associated with emissions produced by motor vehicle use. Motor
vehicles produce various harmful emissions that have a negative effect at local and global
levels. Exhaust air emissions cause damage to human health, visibility, materials, agriculture,
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and forests [14, 15]. The major sources of motor vehicle pollutants include carbon monoxide
(CO), volatile organic compounds (VOCs), nitrogen oxide (NOx), sulfur oxide (SOx), and
particulate matter (PM). Pollution costs consider amount of travel (as measured by VMT) and
time spent in congested travel (as measured by VHT):
•
•
•
•

Changes in VMT
Changes in VHT
Emission estimates, measured in grams/mile
Emission costs, measured in $/Kg

The estimation of pollution emissions relies on emission pollution factors. Pollution emission
costs are measured in damages related to health and visibility impacts, and physical impacts on
the environment. This study adopts the emission cost estimates by the U.S. Environmental
Protection Agency [19]. This approach to emission cost estimation is also consistent with the
methodology of the U.S. Department of Transportation Highway Economic Requirement
System [20]. Table B-4 in Appendix B reports the results of this estimation.

3.1.4 Excess Fuel Consumption
Excess fuel consumption stems from congestion and it refers to extra fuel consumed due to
slower stop-and-go traffic. The total cost of excess fuel consumption is equal to total annual
gallons of excess fuel consumed, multiplied by the cost of fuel. Changes in fuel consumption
account for vehicle fuel efficiency under congested conditions. Excess fuel consumption is
estimated as the product of the change in VMT and VHT generated in the absence of the
Selmon Expressway. This study uses the average gasoline (for all formulations) pre-tax price for
sale to end users produced by the U.S. Energy Information Administration (EIA) [16].
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3.2. User Benefits Estimates
Table 3-3 reports the results of estimated direct user benefits, which amount to over $1.8
billion annually. The results indicate that most of the benefits accrue due to travel time and
accident cost savings.
Table 3-3. Summary of User Benefits
Cost Savings Category

($,Million/year)

Travel Time
To Households
To Businesses
Fuel
To Households
To Businesses
Accidents
Emissions

1,526.6
218.3
26.3
13.2
36.9
8.3

Total

1,829.6

Source: CUTR calculations (Appendix B)

3.2.1 Travel Time Savings
Travel time savings measure the value of time that is lost due to congestion and that can be
reduced by using the Selmon Expressway; time that households can dedicate to other uses,
such as leisure or personal time. The Selmon Expressway saves each commuter on average
about 8 hours of time wasted in congested travel annually. This represents a 16.9 percent
reduction in the 50 hours of travel spent annually in congested travel.
Businesses also reap the benefits of travel time savings, valued at $218.3 million annually.
Businesses might be able to convert these travel time savings to increased productivity, output,
and sales.
It is relevant to differentiate between the monetary values of Chapter 2, which are defined as
economic impacts, versus the monetary values estimated in this section. Benefits associated
with reductions in accidents, decreased pollutant emissions, and time spent in travel (which
could be dedicated to other activities) do not directly impact the flow of money into the local
economy. That is, they do not directly increase business sales. These benefits are relevant for
project evaluation purposes when comparing the cost of investment versus the benefits that
might be produced. On the other hand, savings in out-of-pocket costs, such as fuel and vehicle
operating costs, have impacts that spill over to the rest of the local economy.
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3.2.2 Household Cost Savings
The user benefits analysis shows that the Selmon Expressway saves households about $26.3
million per year in fuel costs.
In addition, savings on fuel costs represent money saved to use on other household
expenditures. Gasoline cost savings due to reduced travel times make personal disposable
income available for other goods and services. According to the U.S. Census Bureau, about
82,000 households, or about 6.5 percent of all households in the study area (1.2 million), earn
$10,000 or less per year. To these households, out-of-pocket and travel time cost savings are
relevant in terms of added accessibility and increased purchasing power.
The benefits listed in Table 3-3 accrue to all travelers within the counties comprising the
Tampa-St. Petersburg-Clearwater MSA. Dividing the total value of travel time and out-of-pocket
cost savings by the number of households (1.2 million) produces a benefit of $1,200 annually
per household.
The economic impact of these savings is equal to an additional $34.2 million in business sales,
which help support 216 jobs per year. These estimates represent the additional indirect and
induced effects generated by the household out-of-pocket cost savings spent back into the local
economy.
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Chapter 4
Impact on Business Activity
Business firm location decisions are driven by spillover effects from the clustering of other firms
that increase customer base and proximity to a transport network offering increased
accessibility to customers, employees, and suppliers. On the other hand, employment is the
result of a firm’s current and past levels of product demand, firm-specific market conditions,
and general economic trends.
The analysis of this section hypothesizes that expected accessibility gains from the Selmon
Expressway, and in particular the REL and Brandon Parkway opening in 2006, affect business
location decisions. Increased accessibility leads to clustering of residential units in proximity to
the expressway points of access. This leads to a larger pool of workers and customers, which in
turn positively affects firm location decisions, sales, and employment levels. To measure
changes in the number of establishments and employment levels, the analysis employs
longitudinal data from Infogroup, a provider of business and residential data. 3 Infogroup’s
national business database contains more than 24 million businesses, and the national
consumer database has more than 265 million consumers. All records are telephone verified
and updated daily. Each record in the business database is geocoded and includes business
name, address, employee size, and North America Industry Classification System (NAICS) codes
at the 6-digit level. Firms have unique identifiers, allowing year-over-year comparisons to
analyze industry changes and general economic trends over a certain period of time. This allows
constructing a panel data to conduct longitudinal inference on location patterns and
employment changes.

4.1. Current Level of Business Activity
As of 2019, there are about 13,300 businesses operating within one mile of the Selmon
Expressway, which comprises the study area for this analysis.4 These businesses represent 23.1
percent of all establishments operating in Hillsborough County.
Figure 4-1 displays a breakdown by industry type following the NAICS 2-digit level of industry
aggregation. Relative to the rest of the county (Figure 4-2), the study area is similar in terms of
business composition, except that it contains a larger proportion of professional and technical
services (17.2%) compared to the rest of the county (12.0%).
http://www.infogroup.com/
The analysis of establishments and employment levels omits the government sector, hospitals, and public
education institutions and businesses employing more than 1,000 employees.

3
4
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Figure 4-1. Business Composition Within One Mile of Selmon Expressway
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Figure 4-2. Business Composition of Hillsborough County

In 2019, businesses in the study area employed approximately 94,500 workers. About 90
percent of the businesses employed less than 20 workers. As shown in Figure 4-3, the
sectors employing the largest number of employees were health care and social assistance
(15,954 jobs or 16.9%), followed by professional and technical services (14,617 jobs or
15.5%) and accommodation and food services (11,800 or 12.5%).
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Figure 4-3. Total Employment by Industry - Within One Mile of Selmon Expressway
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Figure 4-4. Total Employment by Industry - Hillsborough County

The location quotient (LQ) is a useful way to characterize industry concentration and
employment distribution in the study area with respect to the rest of the county.
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The LQ is computed as

𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖,𝑗𝑗
�𝑒𝑒𝑒𝑒𝑒𝑒𝑗𝑗
𝐿𝐿𝐿𝐿𝑖𝑖,𝑗𝑗 = 𝑒𝑒𝑒𝑒𝑒𝑒
𝑖𝑖,𝑐𝑐
�𝑒𝑒𝑒𝑒𝑒𝑒𝑐𝑐
Where 𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖,𝑗𝑗 is the employment in sector i in area j (i.e., study area or one mile buffer
around the Selmon Expressway), 𝑒𝑒𝑒𝑒𝑒𝑒𝑗𝑗 is total employment in area j, 𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖,𝑐𝑐 is county
employment in sector i, and 𝑒𝑒𝑒𝑒𝑒𝑒𝑐𝑐 is total employment in the county. Industries with an LQ
exceeding 1.0 are relatively more concentrated in the study area, having a greater share of
the local employment with respect to the rest of the county. For example, professional and
technical services account for 15.5 percent of total industry employment within one mile of
the Selmon Expressway, but jobs in this sector account for only 10.7 percent of total county
employment. The LQ for professional and technical services is equal to (15.5/10.7)=1.45,
meaning that businesses in this sector that are located in proximity to the Selmon
Expressway employ 1.45 more professional and technical services employees than
businesses in this sector in the rest of the county.
Figure 4-5 shows the LQ for all industry sectors (NAICS 2-digit). The vertical orange line
indicates an LQ equal to 1.0, meaning a given industry has the same share of employment in
the study area as it does in the rest of the county. Compared to the county, the study area is
a higher concentration of businesses in management, professional, information, and
utilities.
Other Services (except Public Administration)
Accommodation and Food Services
Arts, Entertainment, and Recreation
Health Care and Social Assistance
Educational Services
Administrative and Support and Waste Management
Management of Companies and Enterprises
Professional, Scientific, and Technical Services
Real Estate and Rental and Leasing
Finance and Insurance
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Transportation and Warehousing
Retail Trade
Wholesale Trade
Manufacturing
Construction

1.00
0.96
0.89
1.03
0.52
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1.22
1.45
1.10
1.19
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0.94
0.92
0.88
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0.74
0.00
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Figure 4-5 Location Quotient 2006-2019
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4.2. Historical Trends in Business Activity
The next step in identifying patterns in business activity within the study area is to conduct a
historical trend analysis by looking at growth patterns over time for the more locally
concentrated businesses by computing the LQ within subsectors (NAICS 3-digit) of those
industries in Figure 4-5 having a LQ greater than 1.0. Businesses in these industries experienced
marked growth either in number of new establishments, increased employment, and/or
industry concentration.

4.2.1 Clustering and Agglomeration by Industry Sector
The use of spatial analysis tools can shed light on spatial clustering patterns that might be
associated with the above changes in business activity in proximity to the expressway. Spatial
kernel surfaces provide a useful method for evaluating changes in the distribution of businesses
in space and time. Kernel methods generate density surfaces that show where point features
are concentrated.
Figure 4-6 through Figure 4-10 use kernel density surfaces to evaluate changes in the spatial
distribution and concentration of businesses (measured in terms of businesses per square mile)
by comparing the year 2006 to 2019.
Figure 4-6 compares the clustering of establishments in NAICS Sector 55, Management of
Companies and Enterprises. According to the US Census Bureau, this sector includes companies
that “administer, oversee, and manage the and manage establishments of the company or
enterprise and that normally undertake the strategic or organizational planning and decisionmaking role of the company or enterprise [17].” As shown in Figure 4-6, this sector experienced
substantial growth. Over 2006-2019 the number of establishments in the study area increased
from 8 to 89 (29.8% annual average growth). Establishments are closely clustered around in the
city of Tampa and on the west and east section of the Selmon Expressway.
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Figure 4-6. Management of Companies and Enterprises
Changes in Establishment Density Between 2006-2019

Figure 4-7 shows the spatial kernel density maps for NICS Sector 54, Professional, Scientific, and
Technical Services. This sector is characterized by highly specialized jobs requiring a high degree
of expertise and training, such as engineering, research, legal, accounting, consulting, and
advertising services. While the spatial clustering has not changed much over time, subsectors
within have experienced rapid growth.
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Figure 4-7. Professional, Scientific, and Technical services
Changes in Establishment Density Between 2006-2019

Figure 4-8 displays the spatial density of businesses engaged healthcare and social assistance.
The sector (NAICS 62) includes hospitals, nursing facilities, physicians, dentists, optometrists,
medical and diagnostic laboratories, day care services, substance abuse facilities, and more. In
2006, many establishments were clustered along the Selmon Expressway in the Brandon area.
This cluster expands in 2019, demonstrated by the fact that the red and orange areas expand,
and the yellow and green areas proliferate. Similar to management of companies (NAICS 55),
healthcare and social assistance services have clustered in downtown area, forming two major
clusters: one being formed around the Tampa General Hospital, and another in the vicinity of
the Memorial Hospital of Tampa. These findings are in line with intuition because as hospitals
grow over time, they create local demand for walk-in clinics, satellite clinics, medical
laboratories, physical therapy centers, and a host of related services.
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Figure 4-8. Health Care and Social Assistance Changes in Establishment Density Between 2006-2019

Figure 4-9 shows the changes in density of businesses providing a variety of cultural,
entertainment and recreational interests to their customers. This sector heavily depends on the
indirect and induced impacts generated by the relocation of highly skilled jobs, as highlighted
by Figure 4-6 and Figure 4-7. As shown by the bottom part of the figure, in addition to the
intense clustering in the downtown areas, businesses also located in very close proximity to the
access points to the Selmon Expressway on both the Gandy and Brandon areas.
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Figure 4-9. Arts, Entertainment, and Recreation Changes in Establishment Density Between 2006-2019

While the downtown area is an attractive location for many businesses, the congestion and
longer commute times may be a deterring factor. As detailed in Chapter 3, THEA transportation
infrastructure investments have increased accessibility to commuters and business. Figure 4-10
shows the changes in spatial clustering for NAICS Sector 48-49, Transportation and
Warehousing. According to the US Census, industries in this sector “use transportation
equipment or transportation related facilities as a productive asset [17].”
With an annualized growth of 4.5 percent between 2006-2019, there are now 214 businesses
operating in proximity to the Selmon Expressway. The largest growth occurred in the
generalized trucking subsector (71% of the growth in businesses) engaged in long-distance
freight transportation. Figure 4-10 shows that between 2006 and 2019 this growth was
localized to areas near the Selmon Expressway entry/exit ramps, in particular in to the I-4
connector and US 301.
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Figure 4-10 Transportation and Warehousing Changes in Establishment Density Between 2006-2019

The increased economic activity within one mile of the Selmon Expressway of specialized
industry sectors and the increased clustering around the facility’s main access points provide
preliminary evidence of expected and realized accessibility gains realized by strategically
locating in proximity to an efficient transportation network. Next, these data are subject to
further analysis to test the hypothesis that proximity to the Selmon Expressway resulted in
increased business activity levels.

4.3. Selmon Impact on Employment and Establishment Growth
As shown in the previous figures, the number of establishments located in the study area
changed during 2006-2019. The analysis attempts to estimate whether the Selmon Expressway
affected business growth during this period. The test is carried out by regressing the effect of
the Selmon Expressway developments on the number of establishments and employment using
a difference-in-difference (DiD) estimation (Appendix C details the methodology). DID
regression is done by comparing changes in the number of establishments located within one
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mile of the Selmon Expressway (i.e., study area) to a selected subsample of establishments
located within one mile of toll roads and/or interstates in Hillsborough County (i.e., control
areas).
Figure 4-11 shows a map of the study area, highlighting the selection of establishments for
statistical analysis. The map shows that overlapping between businesses located within one
mile of the Selmon Expressway and the nearby interstate is avoided by omitting observations
that are within a half mile of the outer edges of the Selmon Expressway study area.

Figure 4-11. Sample of Establishments Selected for Statistical Analysis

Table 4-1 reports sample descriptive statistics. The total number of establishments in the study
area is similar to the control areas, while total employment and average firm size is greater in
the control areas. The study area shows increasingly greater market concentration compared to
the control areas.
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The last two rows in the table provide measures of market and industry concentration, namely,
the Herfindahl-Hirschman Index (HHI) and the LQ. The HHI measures the extent to which an
industry is concentrated in the hands of a few large providers. The HHI ranges from zero to
10,000 and higher numbers imply higher concentration. A few examples would provide a better
sense of the values of the HHI: in a monopoly (single supplier) the HHI is equal to 10,000, when
two equal-sized suppliers provide for the entire market the HHI is 5,000, and when there are
five suppliers of equal size the HHI is 2,000. According to the table, the treated area is slightly
more concentrated than the control areas (the 2019 HHI is 308 in the study area and 155 in the
control areas).
As explained, the LQ measures the concentration of a given industry in a geographic location. A
comparison of the LQ values shows a slightly higher level of industry concentration in the study
area.
Table 4-1. Establishment Characteristics
Selmon Expressway Study Area

2006
Establishments
Total employment
Average employment
Total sales ($million)

2010

Control Areas

2014

2016

2019

2006

2010

2014

2016

2019

9,504

9,384

12,602

12,064

13,317

10,693

10,224

13,069

12,327

14,116

63,403

60,722

75,072

75,038

94,517

79,680

75,325

85,581

83,907

120,529

6.7

6.5

6.0

6.2

7.1

7.5

7.4

6.5

6.8

8.5

10.7

10.2

13.6

13.7

13.6

13.6

12.8

16.3

16.0

16.2

Sales per employee ($1000)

169.5

168.1

180.9

182.4

144.4

170.4

169.4

190.7

190.8

134.8

Industry concentration (HHI)

165.6

166.3

125.2

129.9

308.1

160.7

166.6

126.2

130.8

155.4

1.13

1.12

1.10

1.08

1.09

1.04

1.05

1.03

1.04

1.00

Location Quotient

Note: The sample excludes government and unclassified establishments, and establishments employing more than 900 workers

Figure 4-12 compares growth rates over time (with respect to 2006) and shows how business
activity in the study area tends to outperform the control areas in terms of establishment and
sales growth. Between 2006 (opening of the REL) and 2019, the number of business
establishments and employment in the study area increased by 40.1 percent and 49.1 percent
respectively. Over the same period, the number of establishments and employment in the
control areas increased by 32.0 percent and 51.3 percent. This is because the control areas
businesses are on average larger in terms of employee size (7 vs. 9 workers on average).
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CUMULATIVE GROWTH (%)
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-5.0
-10.0
2010

2014

2016

2019

EMPLOYMENT
CUMULATIVE GROWTH (%)
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49.1

50.0
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Selmon Expressway Study Area
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Figure 4-12 Cumulative Growth 2006-2019 Comparison Between Selmon Expressway and Control Areas
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While the percent gaps can be used for a precursory assessment, the next step in the analysis
requires building an empirical model to net out confounding factors with the goal of making
inference between proximity to the Selmon Expressway and business growth.
Appendix C details the estimation method used to test the hypothesis that proximity to the
Selmon Expressway resulted in increased business activity measured in terms of growth in
establishments and growth in the average number of works employed at the establishments’
premises.

4.4. Summary of Findings
The analysis reports findings consistent with agglomerative effects associated with the Selmon
Expressway accessibility improvements completed in 2006. More specifically, there is evidence
to support that through 2019 these improvements resulted in a 12.6 percent higher growth in
the number of business establishments relative to comparable areas within Hillsborough
County (Figure 4-13).
While the impact on employment growth at the establishment level continues, the effects seem
to fade over the course of more than a decade after the REL system entered into operation. It is
worth noting that the Selmon Expressway recently experienced critical expansion with the
construction of the Selmon West extension, which could result into added contribution to
growth and continued stimulus on employment growth for the entire study area. The Selmon
West extension was completed in 2021 and its impact on property prices is yet to be
determined.
25.0

3.0

3.0

20.0

2.3

2.5

15.0

2.0
1.5

23.2

20.3

12.6

1.0
0.5
0.0

5.0

0.5

7.5

2010

2014

2016

Establishments

2019

Employment

Figure 4-13 Summary of Impacts on Business Activity
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Chapter 5
Impact on Urban Development
Since its inception, THEA has provided mobility benefits to a relevant share of commuters by
improving accessibility for commuters living and working in both the western and eastern areas
of Hillsborough County.
As discussed in Chapter 2, THEA has a long history of capital asset investments and
improvements. In 1986, the Authority completed extension of the Crosstown Expressway to
connect South Tampa to Interstate 75. In 1996, the Authority began planning the Brandon
feeder roads, which resulted in a 3.5-mile system in the eastern part of Hillsborough County.
Construction of the REL was completed in 2006, resulting in added capacity and urban
landscaping improvements. In addition, the improvements to Meridian Avenue along
Channelside district contributed to changing Tampa’s downtown identity and spurred
additional real estate development. During this time period, the areas around the Selmon
Expressway experienced rapid growth in business and residential establishments.
The objective of this chapter is to ascertain the extent to which THEA capital improvements
contributed to this growth. The analysis will identify changes in land use patterns that would
not have occurred without THEA or a specific capital improvement project sponsored by THEA
and will quantify the magnitude of these changes.

5.1. Changes in Property Values
The analysis is based on parcel data from the Hillsborough County Property Appraiser, which
provides current tax roll and property sales data. The tax roll data provide detailed parcel
information, including parcel size, building size and structural characteristics, the tax assessor
estimated value, and the price and date of property sales transactions. The tax roll datasets
contain a land-use code, which allows for identifying different land use categories including
residential (single-family, multi-family, vacant, etc.), commercial, industrial, government, and
other categories.
The property appraiser Geographic Information Systems (GIS) office provides GIS shapefiles to
plot the parcels. It allows merging information from other sources. Also, the GIS office provides
public access to a variety of land-use GIS shapefiles that are used to augment the parcel dataset
for subsequent empirical analysis. The study area map was imposed over the parcel layers to
identify the parcels located within one mile of the Selmon Expressway (the study area). Figure
5-1 shows the location of 55,896 parcels as of the 2019 tax roll, highlighting the concentration
of different property types in certain areas.
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Figure 5-1. Parcels by Land Use

Figure 5-2 shows the property type breakdown in the study area and Figure 5-3 shows the
property type breakdown in the county. The share of residential parcels in the study area
(83.8%) is slightly lower than the rest of Hillsborough County (87.1%). This is because of the
larger concentration of commercial (6.6%) and industrial (2.2%) properties, due to the location
of the downtown Tampa central business district (CBD) and the industrial areas east of the CBD.
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Commercial
6.6%
Industrial
2.2%
Government,
Other
5.0%
Vacant
2.4%

Residential
83.8%

Figure 5-2. Parcel Counts by Property Type - Selmon Expressway Study Area

Commercial
2.4%
Industrial
0.8%
Government,
Other
5.6%

Residential
87.1%

Vacant
4.0%

Figure 5-3. Parcel Counts by Property Type - Hillsborough County
†Includes government, public utilities, natural resources, public schools
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5.1.1 Residential Properties
As of 2019, the study area contains about 46,800 residential parcels. Figure 5-4 and Figure 5-5
show the breakdown by single-family, condominium, vacant, and other residential properties
for the study area and the resto the county. Single-family parcels comprise the vast majority of
the total (65.5%). Compared to the rest of the county, the study area is characterized by a
higher share of condominium properties (26.1% vs. 8.0%).

Other*
6.4%
Vacant
2.1%

Single-family
65.5%

Condominium
26.1%

Figure 5-4. Breakdown of Residential Parcels 2019 – Study Area

Other*
11.9%

Single-family
76.0%

Vacant
4.1%

Condominium
8.0%

Figure 5-5 Breakdown of Residential Parcels 2019 – Rest of the County
*Includes multi-family units
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250,000
200,000

I-4 Connector

SALE PRICE ($)

400,000

AET Conversion

450,000

REL/Meridian Ave.

Single-Family

Selmon Widening/Rehabilitation

Figure 5-6 compares the average sale prices for residential properties in the study area versus a
reasonably-selected control area (the control group) in the county. The control area includes
properties that lie within one mile of any of the interstates shown in Figure 4-11. On average,
residential properties in the study area sell for higher prices than in the control area. The
graphs show an overall rise in sale values corresponding to the 2006-2007 real estate bubble,
followed by a decline in the years following the Great Recession of 2008-2009. Sales trends are
more volatile for vacant parcels because fewer data are available for these units. When
comparing average sale values in 2019 to 2003, single-family properties located in the study
area appreciated on average 4.2 percent per year, while the rest of the county annually
appreciated by 3.0 percent.

150,000
100,000

Control Areas

Rest of the County

250,000
200,000
150,000
100,000

I-4 Connector

SALE PRICE ($)

300,000

AET Conversion

350,000

REL/Meridian Ave.

Multi-Family

Selmon Widening/Rehabilitation

Selmon Expressway

50,000

Selmon Expressway

Control Areas

Rest of the County

Figure 5-6. Residential Property Sales – 2002-2019
Source: CUTR Analysis of property appraiser sales data
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5.1.2 Commercial Properties
In 2019, the study area contains 4,043 commercial properties (occupied and vacant). Occupied
commercial parcels represent about 24.5 percent of all commercial properties in Hillsborough
County. Figure 5-7 provides a breakdown by type, showing that out of all commercial parcels.
The most common types of use include office building and professional services (27.0%),
shopping centers, store and supermarkets (16.1%). About 8.9 percent of the commercial
parcels are vacant.
Shopping
centers, stores
and
supermarkets
16.1%

Offices and
professional
services
27.0%

Vacant
8.9%

All other
commercial
48.0%

Figure 5-7. Breakdown of Commercial Parcels – Study Area
Offices and
professional
services
22.7%

Shopping
centers, stores
and
supermarkets
20.3%

Vacant
10.9%

All other
commercial
46.1%

Figure 5-8 Breakdown of Commercial Parcels – Rest of the County
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Rapid commercial development occurred along commercially eligible sections of the Brandon
Parkway during and after construction. Originally, the Brandon Parkway was designed in
coordination with Hillsborough County transportation and economic development officials to
accommodate a future satellite office complex to consolidate government operations when
more favorable economic conditions warranted. In addition, THEA coordination with local
residents and community leaders during the development of the Brandon road projects
resulted in the creation of a linear park with recreation trails along the Parkway, as well as
hardscape features consistent with the identity of Brandon as a family-oriented suburban
workforce residential community. THEA also coordinated closely with the Brandon Town Center
management during the parkway and REL design phases and in development of the REL
operating schedule in order to facilitate customer traffic and access. Subsequently, in January
2006, the shopping center commercial developer announced a $50 million, 150,000 square foot
expansion to the Brandon Town Center Shopping Mall, which was completed in 2007.

1,050,000
850,000

Selmon Widening/Rehabilitation

1,250,000

I-4 Connector

SALE PRICE ($)

1,450,000

Commercial
AET Conversion

1,650,000

REL/Meridian Ave.

Figure 5-9 shows historical trends in average property sale values for commercial parcels
spanning the period 2004-2019. In particular, the market value graph shows that through 2006,
commercial property values within the buffer were lower than the rest of the county, but the
trend began reversing in 2007. This coincides with the opening of the REL and Brandon
Parkway, where a relevant share of the commercial properties is located.

650,000
450,000

Selmon Expressway

Control Areas

Rest of the County

Figure 5-9. Commercial Property Sales – 2002-2019
Source: CUTR Analysis of property appraiser sales data.
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5.2. Accessibility Improvements and Impacts on Property Prices
The accessibility improvements of the Selmon Expressway through the REL system, Meridian
Avenue, and Brandon Parkway projects certainly contributed to the growth in the study area.
However, the changes in property values and vacancy rates of the previous figures cannot be
discerned between growth that would have occurred independent of the accessibility
improvements and growth that can be causally attributed to the Selmon Expressway.
Furthermore, the changes in property values in this area and across the whole county coincide
with periods of positive economic and real estate market growth and the most recent economic
downturn. To gauge this impact, the next section presents a statistical analysis directed at
separating these two effects to uncover any underlying causality between THEA’s accessibility
improvement projects and changes in property values.
The objective is to test the hypothesis that accessibility improvements had an impact on
property values and to quantify such impact. To test this hypothesis, the research team
implemented a statistical analysis that allows distinguishing between changes in property
values that would have occurred independent of the Selmon Expressway and changes
attributable to the system’s accessibility improvements. Appendix C presents details of the
statistical approach.

5.2.1 Estimation Results
The empirical model is separately applied to the following property types: single-family
residential, multi-family residential, vacant residential, commercial, and vacant commercial.
The estimation covers the period 2005-2019, with 2004 serving as the benchmark year. As
mentioned, the study area includes properties within one mile of the Selmon Expressway and
the control area includes a one-mile buffer around select interstates and toll roads (see Figure
4-11).
The Hillsborough County Property Appraiser provided information on parcel sizes and housing
characteristics, such as dwelling size, number of bedrooms, age, sale year, and price. After
cleaning the data for missing information, the final dataset consists of 112,804 sale records for
all property types combined. The regression model controls for several factors positively
affecting property sales, such as parcel size, size of living space, number of bedrooms and
bathrooms, waterfront, and golf course location. The model also controls for factors that might
depress sale prices, such as proximity to industrial sites. Appendix C details the estimation
method and model output.
Table 5-1 shows the estimated effect of the developments of the Selmon Expressway on
residential and commercial property prices over the study period.
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The numbers in the table are the estimated percentage changes in property prices that are
caused by the developments and extensions of the Selmon Expressway. The comparison is with
respect to the selected control areas and the baseline year 2004. For example, with respect to
single-family properties, the value of 9.6 percent in 2007 means that from 2004 to 2007, the
price of single-family units in the study area increased 9.6 percent more than similar properties
located elsewhere (i.e., the control). With respect to commercial parcels, the table shows that
in 2019 commercial properties in the vicinity of the Selmon Expressway appreciated 29.3
percent more than other comparable properties elsewhere.
Figure 5 7 depicts the estimated results of Table 5-1. It reports the trends for single-family
residential, multi-family residential, and commercial parcels.
Table 5-1 Estimated Impact of Selmon Expressway on Property Prices
Percent change Study Area vs. Control Areas (2004 baseline)
Residential
Year

Singlefamily

Multifamily

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

9.6%
2.8%
18.5%
15.3%
21.1%
24.9%
22.9%
22.3%
23.7%
19.8%
16.1%
16.8%
21.1%

20.2%
13.9%
24.0%
41.9%
39.0%
41.8%
51.6%
49.2%
49.2%
48.3%
32.1%
22.3%
15.1%
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Commercial

54.0%
70.9%
15.5%
12.9%
19.0%
31.7%
14.2%
21.9%
4.8%
25.4%
30.9%
24.4%
29.3%
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Figure 5-10 Estimated Premium Impact on Property Sales 2007-2019

As property prices rise, households and businesses may choose smaller properties to contain
costs. In response, the average acreage of newly built units may shrink over time. It naturally
leads to the question of “how did the prices change after adjusting for acreage?” To account for
this effect, Figure 5-11 reports the sales price premia adjusting for the size of the property on a
square foot basis. The estimated effects in the table are overall slightly greater than the values
in Table 5-1 suggesting that the parcels are shrinking in acreage in response to higher property
prices or rent.
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Figure 5-11 Estimated Impact on Property Sales Adjusted by Square Footage of Property
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5.3. Summary of Impacts
The analysis finds empirical evidence that improved transport accessibility positively affected
both residential and commercial property prices in proximity to the Selmon Expressway.
Table 5-2 combines the annual estimated changes to provide an overall summary of the
impacts over the last ten years. For example, the table shows that an average single-family
residential property in the study area has appreciated in value by about $59,760 because of the
proximity to the Selmon Expressway. Put differently, this is how much the prices would be
lower in the absence of the Selmon Expressway. Note that the estimate applies to average
properties, and more expensive properties gained a higher price appreciation. Multi-family and
condominium residential properties gained on average about $84,970. Commercial properties
have appreciated in value by $100,620. Appendix C details the formula used to estimate the
average price change.
Table 5-2 also normalizes the estimated premia by reporting the results on a per square foot
basis. For example the table shows that single-family homes located in proximity of the Selmon
Expressway sold at a premium of 22.7 percent or about $34 per square foot and condominium
and multi-residential units exhibiting a 39.6 percent or $61 per square foot. Commercial
properties exhibit a 21.6 percent premium or $24 per square foot.
Table 5-2 Estimated Average Impact on Property Values 2010-2019
Residential
SingleMultifamily
family
353,213
302,503

Per square foot

Per property

Average price
Average effect (%)

Commercial
All
1,238,016

20.4

39.1

8.8

59,758

84,973

100,619

Average size of living area (sq.
ft)

1,931

1,417

9,366

Average price ($/sq.ft)

182.9

213.4

132.2

Average effect (%)

22.7

39.6

21.6

Average price change ($)

33.9

60.6

23.5

Average price change ($)

The willingness to pay for more accessible properties also translates into increased property tax
revenues. To estimate the change in assessed values within the study, the applicable residential
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and commercial property value increases are applied to each parcel’s 2019 taxable value. The
taxable value corresponds to the property’s just market value net of the applicable homestead
exemption. The appropriate millage rate is then applied to the taxable value to estimate the tax
revenue. 5
Table 5-3 reports the estimated effects on property value and tax revenues. The analysis finds
that the accessibility improvements on the Selmon Expressway resulted in substantial increases
in property tax revenues. The increase in tax revenues is estimated at $23.8 million for
residential single-family, $6.4 million for condominium and residential multi-family units, and
$17.7 million for commercial properties.
Table 5-3 Estimated impact on property value and tax revenues in 2019.

Property type

Total Adjusted Value
($, million)
Without
With
Selmon
Selmon
Change

Annual Tax Revenue
($, million)
Without
With
Selmon Selmon Change

Single-family

5,832

7,051

1,219

113.8

137.6

23.8

Condo/multi-family

2,140

2,463

323

42.2

48.6

6.4

Commercial

4,380

5,300

920

12,353

14,815

2,462

84.1
240.2

101.8
288.0

17.7
47.8

Total

The above estimates serve as lower-bounds for the realized annual tax revenue increases
because the analysis has focused on a subset of properties (single-family residential, multifamily residential, and commercial properties). Also, the analysis reports the increases in tax
revenues in 2019 as a representative year, while properties continue paying increased taxes
over multiple years. The estimates would be substantially larger if the annual effects are
compounded and combined.

5

ftp://sdrftp03.dor.state.fl.us/PTO/County_Municipal_Data/20table1/Hillsborough_Table%201.pdf
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Chapter 6
Conclusions
Investments in highways and other types of transportation system improvements are
recognized as an important means to achieve economic growth and development at the local,
state, and national levels. Infrastructure investments serve to support key industries, increase
mobility, reduce business costs, and expand business opportunities, ultimately leading to
economic growth and improved standards of living. This study estimated THEA’s contribution to
local economic growth through its strategic capital infrastructure investments and the mobility
benefits associated with its Selmon Expressway.

6.1. Economic Impact of Capital Infrastructure Investments and Operations
Since its inception, the economic impact of THEA’s capital infrastructure investments and
operations has been substantial in terms of its contribution to economic growth measured by
$2.9 billion in total output (gross business sales), $1.6 billion in local gross domestic product,
and a combined 14,990 jobs for Hillsborough County and the rest of the state. THEA activities
and strategic capital infrastructure investments provide a significant contribution toward
supporting jobs in the most relevant industries of the region.

6.2. Impact on Urban Mobility
In addition to the impact generated by infrastructure investment spending, THEA’s Selmon
Expressway produces substantial benefits in terms of travel time reductions, increased safety,
and reduction in harmful emissions. This study finds that the Selmon Expressway saves its users
and $1.8 billion annually.
Commuters save on average 8 hours in travel time per year. This represents about a 17 percent
reduction in the 50 hours of travel spent annually in congested conditions. Households residing
in the study area using the expressway save $26 million per year in out-of-pocket costs due to
reduced vehicle fuel and operating costs. Savings on fuel and vehicle operating costs represent
money for use on other household expenditures. These savings provide an income benefit to
households at lower income ranges, representing a consistent gain in purchasing power.
Businesses also benefit from improved travel conditions, through savings of about $13 million
per year in congested travel and fuel and operating costs.
A considerable amount of the state’s motor vehicle accidents occurs in the Tampa-St.
Petersburg MSA, accounting for a significant number of injuries and fatalities. In 2019, more
than 102,000 motor vehicle crashes occurred in the MSA. This amounts to approximately 12.7
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percent of the total crashes statewide. This study finds that THEA’s Selmon Expressway
contributes to increased safety by reducing the number of crashes by about one percent and
thus reducing property and injury damages by about $37 million annually.

6.3. Impact on Business Activity
Increased transportation accessibility leads to clustering of business and residential units in
proximity to the expressway points of access. This leads to a larger pool of workers and
customers, which in turn positively affects firm location decisions, sales, and employment
levels. As of 2019, there are about 13,300 businesses operating within one mile of the Selmon
Expressway. These businesses employ approximately 94,500 workers and represent 23.1
percent of all establishments operating in Hillsborough County.
This study finds that by improving business and residential accessibility, THEA’s strategic
investments increased business clustering and specialization, which resulted in a 12.6 percent
higher growth in the number of business establishments relative to comparable areas within
Hillsborough County. Increased specialization also resulted in greater employment growth than
comparable locations.

6.4. Impact on Urban Development
Urban economic theory suggests that highway improvements influence urban growth patterns
through land prices. The improved accessibility offered by highways generates higher property
prices [18-22]. Since its inception, THEA has generated mobility benefits for a relevant share of
commuters by improving accessibility for commuters living and working in both the western
and eastern parts of Hillsborough County. The Authority engaged in several capital
infrastructure projects that added capacity to the system and made home and work locations
more accessible. During this period, the areas around the Selmon Expressway experienced
rapid growth in business and residential establishments.
Through an extensive analysis of the changes in residential and commercial parcels, this study
found empirical evidence that improved transport accessibility positively affected the property
prices of both residential and commercial parcels located in proximity to the Selmon
Expressway. Over the last decade (2010-2019), single-family residential units exhibited on
average 20.4 percent higher property sale prices than comparable parcels located elsewhere in
Hillsborough County. Commercial properties exhibited 8.8 percent higher sale prices over
comparable parcels located in the control areas. This translates into an annual impact on the
tax revenue base of about $47.8 million, or 19.9 percent of the total estimated 2019 tax
revenue of $240 million for the entire study area.
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Appendix A
Choice of Input-Output Model
Input-output (I-O) modeling, originally introduced by Leontief [23], describes commodity flows
from producers to intermediate and final consumers. It depicts an economic system as a set of
tables where the total industry purchases of commodities, services, employment
compensation, value added, and imports is equal to the value of the commodities produced.
Purchases for final use (final demand) drive the model. Industries producing goods and services
for final demand purchase goods and services from other producers. These other producers, in
turn, purchase goods and services. This buying of goods and services (indirect purchases)
continues until leakages from the region (imports and value added) stop the cycle. These
indirect and induced effects (the effects of household spending) can be mathematically derived.
The derivation is called the Leontief Inverse. The resulting sets of multipliers describe the
change of output for each regional industry caused by a one-dollar change in final demand for
any given industry.
To conduct economic impact analysis, I-O tables can be acquired by the Bureau of Economic
Analysis [24] or by the IMPLAN Group, Inc. (MIG) [3]. IMPLAN is a web-based software that
allows the user to develop local level input-output models to assess the economic impact of
new firms moving into an area, construction expenditure impacts, firm relocation, professional
sports teams, recreation and tourism, and many other activities. The IMPLAN model accounts
closely follow the accounting conventions used in the "Input-Output Account of the U.S.
Economy" by the Bureau of Economic Analysis and the rectangular format recommended by
the United Nations.
This study makes use of the IMPLAN model because it offers a high degree of flexibility in both
geographic coverage and model formulation. The data and software also generate a complete
set of social accounting matrices for an advanced computable general equilibrium model and
tax analysis.
IMPLAN databases are available at the county level and cover several industry sectors. This
study uses the 2013 IMPLAN county data files that report economic data for 536 industry
sectors. After the impact analysis is conducted at this level, the results are aggregated at major
industry sectors. Table A-1 describes the IMPLAN industry sectors, which parallel the North
American Industrial Classification System (NAICS) 2-digit level classification.
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Table A-1. NAICS Industry Classification and IMPLAN
NAICS

Industry

11
21
23
31-33
22
42
44-45
48-49
51
52
53
54
55
56
61
62
71
72
81
92
99

Agriculture, forestry, fishing and hunting
Mining, quarrying, and oil and gas extraction
Construction
Manufacturing
Utilities
Wholesale trade
Retail trade
Transportation and warehousing
Information
Finance and insurance
Real estate and rental and leasing
Professional and technical services
Management of companies and enterprises
Administrative and waste services
Educational services
Health care and social assistance
Arts, entertainment, and recreation
Accommodation and food services
Other services, except public administration
Public administration
Unclassified

IMPLAN provides a means to assess economic impacts caused by changes made to the
accounting expenditure matrix for the region analyzed. By entering a change, say, in
expenditure in one industry sector, the analyst can see how this affects the overall economic
structure of the region. The effects are measured by the same metric used to express the
elements composing the original database matrix.
The changes are measured in terms of the following:
•
•
•
•

Industry output
Employment
Value added
Final demands

Industry output is a single number in dollars, or millions of dollars, for each industry located in
the region. The dollars represent the value of an industry’s production. Employment is listed as
a single number of jobs for each industry. Data is usually derived from the ES202 employment

54

security data and supplemented by county business patterns and Regional Economic
Information System (REIS) data. It includes both temporary and permanent jobs.
Value added is a subset of total output and is equal to total output minus the cost of materials
and labor. It represents a measure of the contribution of production factors and is often used
as a measure of economic activity (also defined as GDP). There are four subcomponents of
value added:
1.
2.
3.
4.

Employee compensation
Proprietary income
Other property type income
Indirect business taxes

Employee compensation describes the total payroll costs (including benefits) of each industry in
the region. It includes the wages and salaries of workers paid by employers, as well as benefits
such as health insurance and life insurance. Proprietary income consists of payments received
by self-employed individuals as income. Other types of income include payments for rents,
royalties, and dividends. Indirect business taxes consist of excise taxes, property taxes, fees,
licenses, and taxes paid by businesses.
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Appendix B
Travel Improvement Impacts,
Assumptions, and Data Sources
Travel Time Savings
The value of time measures the opportunity cost of time spent in a motor vehicle for work or
non-work related purposes; time that could be spent on other activities, such as leisure or other
work. Table B-1 details the calculations applied to estimate travel time savings.
Table B-1. Estimation of Travel Time Savings

Change in delay is measured as the change in vehicle hours of travel under congestion and is
obtained from THEA traffic engineers.
Average vehicle occupancy is taken from the U.S. Department of Transportation’s 2017
National Household Travel Survey person trip file, which reports the number of day trips by trip
purpose. These data are available online using the Table Designer feature at
https://nhts.ornl.gov/
The private versus commercial travel split data are from the 2019 Florida Traffic Information
DVD, available from the Florida Department of Transportation at Florida Transportation
Information (FTI) DVD (fdot.gov)
The average prevailing wage rate for the Tampa-Saint Petersburg MSA is obtained from the
Bureau of Labor Statistics at May 2019 Metropolitan and Nonmetropolitan Area Occupational
Employment and Wage Estimates (bls.gov)
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Accident Cost Savings
Accident cost savings are estimated as the change in health and safety costs associated with
vehicle crashes. To estimate these changes, the total social cost per accident by severity type is
multiplied by the change in number of crashes in each severity class; its product is summed
over all severity classes
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝑡𝑡ℎ 𝑎𝑎𝑎𝑎𝑎𝑎 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = � 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖 𝑥𝑥 𝐶𝐶ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑖𝑖 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ𝑒𝑒𝑒𝑒𝑖𝑖

Table B-2 displays the calculations applied to estimate changes in accident cost savings.
Changes in the accident rates were estimated using historical traffic accident data from
Florida’s Integrated Report Exchange System (FIRES).
Table B-2. Accident Cost Savings

Out-ofPocket
Medical
Cost

Category
Vehicle Crashes
Total Injuries
Traffic Fatalities
Total
†CUTR

Without
Selmon
41,629
14,979
240
56,848

Cost per
Share of
Accidents†
accident‡ Cost Savings
Total
With
Selmon Difference
($)
($)
41,154
-475
4,513
2,142,401
5.8% 1,441,588
14,817
-162
113,492
18,379,580
49.8% 1,023,145
238
-2 9,846,588
16,353,450
44.3%
22,200
56,210
-638
36,875,431 100.0% 2,486,933

calculations based on historical crash data from the Florida Integrated Report Exchange System

‡CUTR calculations based on estimates per USDOT 2020 Guidelines, Table A-1 and Table A-2

Crash Costs
Crash cost estimates come from the USDOT benefit-cost analysis guidance for discretionary
programs [25]. The report (Table A-1) provides estimates of average economic and
comprehensive costs by crash-assigned injury scale (KABCO). Economic costs consist of loss of
human capital, market productivity, household productivity, medical care, property damage,
legal costs, and travel delay, and include the “willingness to pay” or intangible costs to avoid
these events. These costs are updated to 2020 dollars using the Consumer Price Index series for
all urban consumers, South Region.
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Table B-3. Monetary and Nonmonetary Crash Costs ($/Crash, 2010 Dollars)
Monetized
Cost ($, 2020)

KABO Level
No Injury (0)
Possible Injury (C)
Non-incapacitating Evident Injury (B)
Incapacitating Injury (A)
Fatal Injury (K)
Total

4,513
65,541
128,211
470,893
9,846,588
10,515,746

The full report is available here: https://www.transportation.gov/sites/dot.gov/files/202001/benefit-cost-analysis-guidance-2020_0.pdf

Changes in Pollution Emission Costs
Table B-4 details the calculations of savings in pollution emissions. For each mode i and each
pollutant k, the total pollution cost PC is equal to
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖

𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖 = ∑ �

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

$

𝐾𝐾𝐾𝐾

$

𝑖𝑖𝑖𝑖
� (𝑉𝑉𝑉𝑉𝑉𝑉𝑖𝑖 ) �𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 � + ∑ �𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
� (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑜𝑜𝑜𝑜 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖 ) �𝐾𝐾𝐾𝐾 �
𝑘𝑘

𝑘𝑘

Table B-4. Changes in Pollution Emission Costs
Change in
travel*
(VMT/year)
325,243,502

Fuel
Efficiency
(miles/gall
on)
22.3

Gallons Change in
Gallons Category
VMT
VHT
VHT
Private Vehicles
14,584,910 -72,063,821 -26,817,880
Commercial
Vehicles
17,985,165
7.3
2,463,721
-3,984,952
-7,485,875
Total
343,228,667
17,048,632 -76,048,772 -34,303,755
*CUTR calculations (Appendix B)
**EPA (https://19january2017snapshot.epa.gov/climatechange/social-cost-carbon_.html)

Fuel
Consumed
(gallons)
-12,232,970

Change in
CO2
Emissions
(kg)
-108,714,403

-5,022,153
-17,255,123

-51,125,522
-159,839,925

CO2
Cost
($/kg)
0.05
0.05

Emission Costs
Emission costs are measured in $/Kg and account for damages related to health and visibility
impacts and physical impacts on the environment. This study adopts the societal cost estimates
produced by the U.S. Environmental Agency (EPA) [26]. EPA cost estimates consider the
damage costs related to climate change, changes in net agricultural productivity, human health,
property damages from increased flood risk, and changes in energy system costs, such as
reduced costs for heating and increased costs for air conditioning. EPA and other federal
agencies use these estimates to assess climate impacts of rulemakings. The cost estimates
(updated to 2020 dollars) are available here:
https://19january2017snapshot.epa.gov/climatechange/social-cost-carbon_.html
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Change in
CO2
Emission
Costs
-5,671,820
-2,667,308
-8,339,128

Fuel Costs
This study estimates changes in fuel costs associated with private travel. The change in fuel
consumption is measured in total gallons saved. These estimates account for changes in fuel
efficiency due to traveling in congested periods. Changes in vehicle operating costs are based
on changes in overall travel, measured by VMT and VHT. Table B-5 details these calculations.
Table B-5. Changes in Fuel Costs

Category

Change in Fuel
Consumption
(gallons/year)

Fuel Cost
($/gallon)

Change in
Fuel Costs
($/year)

Fuel Cost Savings (VHT)
Private Vehicles

-26,817,880

2.1

-57,604,807

Commercial Vehicles

-7,485,875

2.6

-19,642,935

Fuel Cost Savings (VMT)
Private Vehicles
Commercial Vehicles

14,584,910
2,463,721

2.1
2.6

31,328,388
6,464,805

Total Savings

-17,255,123

-39,454,550

The annual average cost per gallon of fuel net of taxes is available from the Energy Information
Administration:
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Appendix C
Difference-in-Difference Analysis of Changes in
Business Activity

The econometric models use fixed-effect regression (FE) to control for time-invariant, industryspecific, unobservable characteristics that may affect establishment location decisions.
Productivity, as measured by the sales per employee ratio, is useful for comparing productivity
across businesses within the same industry. This variable is obtained by dividing the total gross
business sales by the total number of employees for each industry sector. Businesses with
higher productivity tend to be more efficient and profitable, which affects the number of firms
operating within the sector.
Impact on Establishment Growth

The establishment sample consists of an unbalanced panel of 764 observations on NAICS 3-digit
establishments (74 NAICS 3-digit sectors in the study area, 79 sectors in the control areas, and
T=5 years). Table C-1 reports the naïve pooled ordinary least-squared (OLS) and the fixedeffects (FE) regression results, controlling for time-invariant, industry-specific effects. Both
models include year dummy variables to control for common exogenous shocks from business
cycle effects and secular trends. The FE is the preferred model as it better accounts for timeinvariant unobserved effects that could affect growth rates differently between the study area
and control areas.
The parameters of interest are highlighted and represent the estimates of the Selmon
Expressway effects on the growth in the number of business establishments. The sign and
magnitude of the estimated effects on the parameter of interest measuring the impact on
establishment growth over time suggests that the developments near the Selmon Expressway
have promoted higher growth in the study area.
Referring to the FE model as the preferred estimator and using the proportional change
formula 6, the results show that, all else being equal, in 2019 establishments located in
proximity to the Selmon Expressway were experiencing a 12.6 percent higher growth in number
than comparable businesses located near other transport accessibility infrastructures (i.e., the
control areas). Other factors explain business growth and are related to industry specialization,
measured by the estimated LQ parameter associated with industry concentration. In particular,

The proportional change is estimated by applying the following formula [(exp (β)-1)*100], where β is the
estimated parameter expressing the interaction term between treatment project phase.
6
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a 10.0 percent increase in localized industry specialization increases establishment growth by
about 2.7 percent.
Impact on Employment Growth
While there is statistical evidence of positive growth in the number of establishments for firms
located near the Selmon Expressway, these effects may encompass relocation decisions rather
than creation of new businesses. As discussed earlier, expected and realized changes in
accessibility have an impact on not only firm location, but also on growth within the
establishment over time. More specifically, at the establishment level, increased accessibility
from improvements to the Selmon Expressway, such as the REL system and the Brandon
Parkway, may have an impact on business hiring decisions. The models test the hypothesis that
the infrastructure improvements have an impact on firm employment growth. The estimation
strategy applies the same statistical method described in the previous section and uses
business employment levels as the dependent variable in the regression.
Table C-1 displays the results of the regression on the number of establishments and
employment at the level of employment. The last two columns of the table report the
regression results with the parameters of interest highlighted. As in the previous analysis, the
table shows different specifications comparing employment growth within the Selmon
Expressway study area to control areas. The FE is the preferred model as it better accounts for
time-invariant unobserved effect.
The results show that businesses operating in proximity to the Selmon Expressway experienced
higher employment growth than businesses in the control areas. The effect on higher growth
peaks between 2014 and 2016 when study area businesses experienced a 2.3 to 3.0 percent
higher growth in employment compared to employment growth in businesses along similar toll
roads and the interstate system (i.e., the control areas).
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Table C-1. Impact on Establishment and Employment Growth - Regression Results
Variable

Establishments
OLS
FE

Employment
OLS
FE

-0.000693 0.0201***
(0.00351) (0.00494)

Study area (treatment)

-0.228
(0.282)

0
(.)

Study area * Year 2010

0.0214
(0.103)

0.0726
(0.0588)

Study area * Year 2014

0.136
(0.141)

0.185*
(0.101)

0.0315*** 0.0296***
(0.00471) (0.00289)

Study area * Year 2016

0.143
(0.138)

0.209*
(0.107)

0.0197*** 0.0232***
(0.00469) (0.00296)

Study area * Year 2019

-0.0582
(0.182)

0.119
(0.111)

0.000691
(0.00455)

0.00496
(0.00320)

Natural log of location quotient

-0.0288
(0.278)

0.272***
(0.0818)

-0.0249***
(0.00465)

0.0124
(0.00881)

-0.433***
(0.143)

-0.189**
(0.0820)
0.582***
(0.00135)

0.479***
(0.00451)

Natural log of sales/employee
Natural log of total sales
Natural log of Herfindahl Index
Constant term
Observations
R-squared

0.00422
(0.00494)

0.000128
(0.00229)

0.00277*** 0.0203***
(0.000910) (0.00334)
6.010***
(0.846)

4.417***
(0.493)

-2.340***
(0.0111)

-1.795***
(0.0353)

757
0.047

719
0.190

236,163
0.534

236,163
0.466

Standard errors in parentheses: * p<0.05, ** p<0.01, *** p<0.001
2006 is the baseline year for comparison; time trend variables not reported
for brevity
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Appendix D
Difference-in-Difference Analysis of Changes in
Property Values
Urban economic theory suggests that transportation improvements influence urban growth
patterns through land prices. The improved accessibility offered by transportation investments
generates higher property prices. Empirical studies demonstrate that there is generally a
positive relationship between accessibility improvements and property values, although results
vary by area, investment type, and evaluation method. Early research summarized by Huang
[27] and Ryan [28] shows that new highways make land that is farther from the urban center
more suitable for residential development by reducing the commute-travel costs. This
translates into increasing prices that users pay for residential and other properties. Being too
close to a highway can also negatively affect housing prices and reduce accessibility
improvements, due to increased noise and pollution exposure.
The basic framework to empirical investigation relies on the use of a hedonic price function
relating sale price changes to transportation accessibility improvements, after controlling for
housing and location attributes. The hedonic equation usually employs a control either in the
form of a dichotomous variable to classify parcels based on buffer distances from the
accessibility improvements, or in the form of a continuous variable measuring Euclidean
distance from the improvement (a highway, public transit stop, etc.).
This study uses a fixed-effects specification to measure the changes in commercial and
residential property values resulting from transport infrastructure improvements [29]. The
treatment group is defined as a one-mile buffer around the Selmon Expressway. The control
group comprises one-mile buffers around select interstates in the county (see Figure 4-11). The
model relies on a quasi-experimental design to test for the empirical evidence of price
differentials before, during, and after construction and operation of network improvements. To
analyze the impact on property prices, the proposed general functional specification is based
on an extension of the hedonic function as follows:
log (𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖 ) = 𝛼𝛼0 + 𝛼𝛼1𝑡𝑡 𝑌𝑌𝑡𝑡 + 𝛼𝛼2 𝑇𝑇𝑖𝑖 + 𝛼𝛼3𝑡𝑡 𝑌𝑌𝑡𝑡 𝑇𝑇𝑖𝑖 + β𝑘𝑘 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖

Where log (𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖 ) is the natural logarithm of the purchase price for property 𝑖𝑖 in year 𝑡𝑡, 𝑌𝑌𝑡𝑡 is
a vector of year controls, each being equal to one in one year and zero elsewhere, 𝑇𝑇𝑖𝑖 is equal to
one in the treated region and zero in the control region, 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 is the matrix containing 𝐾𝐾 control
variables, and 𝑢𝑢𝑖𝑖𝑖𝑖 is the error term. Since 𝑌𝑌𝑡𝑡 𝑇𝑇𝑖𝑖 is the interaction term, for each year 𝑡𝑡 the
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coefficient 𝛼𝛼3𝑡𝑡 measures the treatment effect, i.e., the impact of the Selmon Expressway on
property prices in its vicinity.
The parameter of interest (𝛼𝛼3 ), the difference-in-differences estimator (DID), measures the
difference in housing price over treatment phases and is equal to
𝛼𝛼�3 = �𝑦𝑦�𝑌𝑌𝑌𝑌=1,𝑇𝑇=1 − 𝑦𝑦�𝑌𝑌𝑌𝑌=1,𝑇𝑇=0 � − �𝑦𝑦�𝑌𝑌𝑌𝑌=0,𝑇𝑇=1 − 𝑦𝑦�𝑌𝑌𝑌𝑌=0,𝑇𝑇=0 �

The parameter 𝛼𝛼�3 measures the difference in average price between treatment and control
parcels resulting from changes in accessibility, after controlling for exogenous shocks in sale
prices over time, assuming that treatment and control properties do not appreciate at different
rates for other reasons not accounted for by the model.
Essentially, by estimating 𝛼𝛼�3 , the question is: What would have happened to the treatment
parcels’ sales prices in the absence of accessibility improvements? Using a robust modification,
the standard errors that are used for statistical inference are adjusted for spatial
autocorrelation and the possibility of variations in the variance over time.
Property values are often largely influenced by the quality of the neighborhood. While it is hard
to directly measure the quality of the neighborhood, there are several proxies that together
reasonably account for it. The current study includes a host of positive and negative distancebased proxies for the quality of the neighborhood. For example, properties near a golf course
are often more expensive while those close to a Family Dollar store are expected to be less
expensive 7. Figure D-1 shows the full list of proxies and how each of them is associated with
property prices. A quadratic function of each of the distances in the figure is included in the
analysis because a quadratic relationship seems to fit most of the trends in the figure. The only
exceptions are public schools, shopping centers, and nightclubs, for which binary distance
controls are used.

Note that Family Dollar stores serve as a proxy for lower-quality neighborhoods. In other words, such stores are
unlikely to degrade their vicinity, but they tend to be opened in less affluent neighborhoods.

7
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Figure D-1: the effect of distance from certain land uses on property price. The horizontal axis is
measured in miles. Property prices in US dollars are reported on the vertical axis.

The summary statistics are reported in Table D-1. All the variables included in the summary
statistics are used in the analysis. For the distance measures, the quadratics are included as
well. As a precaution, parcels in the control area that lie in a 0.5-mile distance from the study
area are excluded.
Table D-1 Summary Statistics
VARIABLE NAME
ACTUAL SALE PRICE ($1000)
ESTIMATED MARKET PRICE ($1000)
YEAR BUILT
TOTAL STORIES
TOTAL UNITS
TOTAL BUILDINGS
TOTAL BEDROOMS
SQUARE FEET
LIVING AREA

OBS
112804
112804
112804
112804
112804
112804
112804
112804
112804

MEAN
286.75
258.48
1,983.58
1.43
0.99
0.96
3.07
10,876.45
2,174.93
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SD
1,292.83
1,054.60
28.16
0.94
4.29
0.69
1.44
113,997.29
8,210.33

MIN
10.00
5.04
1,842.00
1.00
0.00
0.00
0.00
317.80
200.00

MEDIAN
187.00
168.63
1,992.00
1.00
1.00
1.00
3.00
6,534.00
1,630.00

MAX
112,250.00
93,552.00
2,020.00
77.00
521.00
78.00
150.00
35038792.00
786,736.00

IN A 0.6-MILE RADIUS OF SHOPPING CENTERS
IN THE 1.2-MILE RADIUS OF A PUBLIC SCHOOL
IN THE 0.8-MILE RADIUS OF A NIGHT CLUB
MILES TO THE CLOSEST PRIVATE SCHOOL
MILES TO THE CLOSEST LIQUOR STORE
MILES TO THE CLOSEST FAMILY DOLLAR STORE
MILES TO THE CLOSEST GOLF COURSE
MILES TO THE CLOSEST PARK
MILES TO THE CLOSEST MINING SITE
MILES TO THE CLOSEST WASTELAND

112804
112804
112804
112804
112804
112804
112804
112804
112804
112804

0.57
0.68
0.41
0.64
0.84
1.62
2.66
3.18
8.58
0.99

0.49
0.47
0.49
0.40
0.63
0.77
1.37
1.57
4.78
0.59

0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.02
0.41
0.01

1.00
1.00
0.00
0.55
0.63
1.61
2.52
2.86
7.29
0.85

1.00
1.00
1.00
3.35
4.62
4.84
5.70
11.30
21.72
3.92

Table D-2 reports the regression estimates at the property level. The number of observations
and the R-squared are reported in the last two rows. To improve the linearity of the regression
fit, the following variables are converted to logarithmic forms: total stories, total buildings,
square feet, number of bedrooms, and the total number of units on the property. The natural
logarithm of the actual sale price is used as the dependent variable.
Table D-2 Regression Results – Sales Price
RESIDENTIAL

COMMERCIAL

SINGLE FAMILY

MULTI FAMILY

VACANT

ALL

VACANT

-0.0568

0.111*

-0.581**

0.222**

-0.181

(0.0365)

(0.0458)

(0.221)

(0.0784)

(0.271)

0.127**

0.0311

(0.0436)

(0.0475)

-0.0299

0.0165

0.980***

-0.0750

-0.220

(0.0384)

(0.0645)

(0.233)

(0.145)

(0.461)

0.0916*

0.184**

1.363***

0.214

-0.255

(0.0396)

(0.0675)

TREATMENT × 2008

(0.258)

(0.134)

(0.332)

0.0273

0.131

0.210

0.651*

(0.0388)

(0.105)

TREATMENT × 2009

(0.135)

(0.312)

0.170***

0.215*

-0.0181

-0.318

(0.0405)

(0.0843)

TREATMENT × 2010

(0.330)

(0.164)

(0.623)

0.142***

0.350***

1.182***

-0.0549

1.166

(0.0402)

(0.0764)

TREATMENT × 2011

(0.293)

(0.137)

(0.633)

0.191***

0.329***

1.247***

0.0477

-0.0594

(0.0401)

(0.0663)

TREATMENT × 2012

(0.296)

(0.141)

(0.456)

0.222***

0.349***

1.479***

0.169

0.565

(0.0394)

(0.0644)

TREATMENT × 2013

(0.292)

(0.128)

(0.634)

0.206***

0.416***

0.935**

0.0482

-0.0676

(0.0385)

(0.0543)

TREATMENT × 2014

(0.300)

(0.148)

(0.456)

0.201***

0.401***

0.958***

0.136

0.654

(0.0379)

(0.0561)

TREATMENT × 2015

(0.263)

(0.126)

(0.569)

0.213***

0.400***

1.360***

-0.0996

-0.401

(0.0379)

(0.0539)

(0.259)

(0.116)

(0.474)

0.181***

0.395***

1.547***

0.0555

-0.206

TREATMENT
TREATMENT × 2005
TREATMENT × 2006
TREATMENT × 2007

TREATMENT × 2016
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0.837*

RESIDENTIAL
SINGLE FAMILY

COMMERCIAL

MULTI FAMILY

VACANT

ALL

VACANT

(0.0377)

(0.0978)

(0.275)

(0.117)

(0.383)

0.149***

0.278***

1.199***

0.198

-0.156

(0.0376)

(0.0788)

TREATMENT × 2018

(0.274)

(0.117)

(0.260)

0.155***

0.201**

0.906**

0.189

-0.480

(0.0371)

(0.0724)

TREATMENT × 2019

(0.282)

(0.124)

(0.513)

0.190***

0.141

1.931***

0.114

(0.0372)

(0.0726)

(0.386)

(0.126)

0.155***

-0.121

0.0535
(0.263)

TREATMENT × 2017

TREATMENT × 2020

(0.0408)

(0.159)

OBS

78592

4689

R2

1146

2855

294

0.663

0.778

0.612

0.734

0.623

Table D-3: the regression results for price per square foot. The number of observations and the Rsquared are reported in the last two rows.
Table D-3 Regression Results – Price per Square Foot
RESIDENTIAL
TREATMENT
TREATMENT × 2005

COMMERCIAL

SINGLE FAMILY

MULTI FAMILY

VACANT

ALL

VACANT

-0.0799*

0.110*

-0.671**

0.0160

-0.219

(0.0344)

(0.0448)

(0.221)

(0.0917)

(0.311)

0.137**

0.0467
1.033***

0.170

-0.367

(0.0422)

(0.0463)

TREATMENT × 2006

0.00810

0.0546

(0.0357)

(0.0643)

(0.233)

(0.150)

(0.509)

TREATMENT × 2007

0.130***

0.182**

1.321***

0.112

-0.0483

(0.255)

(0.157)

(0.373)

0.160

-0.344

(0.0358)

(0.0645)

TREATMENT × 2008

0.0479

0.263***

(0.0366)

(0.0633)

(0.185)

(0.497)

TREATMENT × 2009

0.189***

0.240**

0.922**

0.147

0.0339

(0.0380)

(0.0864)

(0.332)

(0.165)

(0.603)

TREATMENT × 2010

0.156***

0.320***

1.042***

0.0981

1.477*

(0.0383)

(0.0731)

(0.300)

(0.154)

(0.675)

TREATMENT × 2011

0.214***

0.337***

1.211***

0.244

-0.155

(0.0382)

(0.0617)

(0.297)

(0.151)

(0.450)

TREATMENT × 2012

0.244***

0.358***

1.553***

0.151

2.150**

(0.0372)

(0.0622)

(0.298)

(0.143)

(0.735)

TREATMENT × 2013

0.231***

0.418***

0.989**

0.248

1.075*

(0.0361)

(0.0512)

(0.301)

(0.158)

(0.434)

0.219***

0.399***

0.833**

0.220

0.459

(0.0361)

(0.0540)

(0.277)

(0.126)

(0.594)

TREATMENT × 2014
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TREATMENT × 2015
TREATMENT × 2016
TREATMENT × 2017
TREATMENT × 2018
TREATMENT × 2019
TREATMENT × 2020

0.225***

0.416***

1.325***

0.0146

-0.903

(0.0361)

(0.0527)

(0.262)

(0.131)

(0.615)

0.199***

0.416***

1.571***

0.186

-0.249

(0.0361)

(0.0975)

(0.277)

(0.130)

(0.519)

0.175***

0.275***

1.242***

0.108

-0.235

(0.0359)

(0.0794)

(0.268)

(0.122)

(0.628)

0.173***

0.218**

0.974***

0.244

-0.123

(0.0356)

(0.0687)

(0.282)

(0.127)

(0.540)

0.208***

0.143*

1.867***

0.243

(0.0358)

(0.0703)

(0.392)

(0.129)

0.177***

-0.137

-0.130

(0.0393)

(0.150)

(0.210)

OBS

78592

4689

1146

2855

294

R2

0.447

0.711

0.452

0.237

0.498

Estimating the Five-Year Impact on Property Prices
Table 5-2 in the main body of the report shows the average gains achieved in the vicinity of the
Selmon Expressway per property and per square foot during 2015-2019. The following
paragraphs elaborate on the calculations and derivations that generate Table 5-2. Define 𝑋𝑋1 as
the actual average property price in the vicinity of the Selmon Expressway during 2015-2019
and define 𝑋𝑋0 as the average property price in the vicinity of the Selmon Expressway during
2015-2019 if the Selmon Expressway and its expansions had not existed. Defining ∂X as the
dollar value of the increase in property prices that is attributable to the Selmon Expressway, it
is intuitive to argue that:
∂X = 𝑋𝑋1 − 𝑋𝑋0

The challenge, however, is that 𝑋𝑋0 cannot be directly observed or measured. Calculus allows for
the imputation of 𝑋𝑋0 and the process is explained below. The regression results reported in
Table 5-1, Table 5, and Table 6 provide the estimated percentage property price increase that is
attributable to the Selmon Expressway. Referring to this percentage property price increase as
𝛽𝛽, one can argue that:
Consequently:

𝛽𝛽 =

𝑋𝑋1 − 𝑋𝑋0
𝑋𝑋0

𝑋𝑋0 =

𝑋𝑋1
1 + 𝛽𝛽
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So:

Which leads to the final equation:

∂X = 𝑋𝑋1 −
∂X =

𝑋𝑋1
1 + 𝛽𝛽

𝑋𝑋1 𝛽𝛽
1 + 𝛽𝛽

Since 𝑋𝑋1 is the observed market prices and 𝛽𝛽 is given in the regressions, the above equation
yields ∂X as a function of known factors. The above rationale applies similarly to the per
property and per square foot derivations.
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