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A P P E N D I X  E  

RE L AT IONS HIP  B E T WE E N  
F RE IGHT  T RANS P ORT AT I O N 
INF RAS T RUCT UR E  AND 
E CONOM IC  DE V E LOP ME NT  

This section describes the objectives and structure of a Simplified Economic Analysis Tool that was developed as 

part of this study to consider the economic impacts of freight-related and other transportation projects.  The tool will 

allow SEMCOG and its partners to conduct benefit-cost analyses and estimate the economic impacts of projects 

using standard rules of thumb or multipliers derived from available regional models.  The tool uses output from travel 

demand modeling that SEMCOG already conducts as part of the regional transportation planning process.  While the 

tool can be used to assess and prioritize freight projects, it will also be useful in conducting alternatives analysis for a 

series of proposed transportation improvements.  The tool is simple to use and consistent with past SEMCOG 

practices and existing Michigan Department of Transportation (MDOT) procedures. 

OBJECTIVES 

In the context of transportation planning, economic analysis can provide many measures to inform decision makers: 

 Improved travel efficiency 

 Improvements to economic vitality 

 Return on public investment 

 Improved economic opportunity. 

In turn, these measures can be captured by several different types of economic impact: 

 Monetized user savings (e.g., travel time, vehicle operating costs, or safety) 

 Growth of economic activity (e.g., sales, jobs, wages, or value added) 

 Overall growth of economic activity (i.e., multiplier effects) 

 Fiscal impacts (i.e., government revenues and costs) 

 Land development (i.e., land use and property values) 

 Environment and quality of life impacts. 

SEMCOG and the Study Advisory Committee (SAC) emphasized that the study should result in a tool that would be 

simple to use and consistent with SEMCOG practices and existing tools.  In addition, it was recognized that a model 

capable of handling all kinds of transportation projects would help the region target finite transportation resources at 

projects that deliver the greatest user and economic benefits. While no tool can make the final decision, quantitative 

analysis and indicators would help inform the decision-making process. 
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MODEL TYPES 

There are several types of economic analyses conducted in the transportation field.  It is important to distinguish 

them because not all are appropriate for assessing the long-term benefits of freight and other transportation projects.  

Examples of economic analyses include: 

 CLUSTER ANALYSES OR SUPPLY CHAIN ANALYSES.  These analyses are appropriate for determining regional 

economic development opportunities, but are less applicable to the long-term benefits of individual projects.  

SEMCOG and its partners have already conducted a number of cluster or supply chain analyses in previous 

studies.  These analyses helped SEMCOG and the SAC identify target industries for this study.  As 

described further below, an understanding of the supply chain can help other economic analyses, such as 

regional economic models and benefit-cost models. 

 FIELD VISITS TO DETERMINE POTENTIAL ECONOMIC IMPACTS.  For freight-related projects, these may include 

visits to economic development agencies, potential warehouse or locations for logistics operations, ports 

and intermodal facilities, developers, and freight carriers.  For other types of transportation projects, these 

may include visits to retail businesses or local stakeholders.  Field visits can help make the case for a freight 

transportation/economic development program and identify target industries.  However, they cannot assess 

the long-term benefits of freight-related projects.  The industry profiles developed in this study can help 

SEMCOG and its partners understand industry issues and prepare for field visits to discuss specific impacts 

and needs. 

 BENEFIT-COST MODELS.  Benefit-cost analyses typically compare the user benefits of projects (i.e., travel 

time reductions, reliability improvements, safety improvements, and operating cost reductions) to the agency 

costs for building the projects.  The analyses may also consider societal impacts, such as air quality or 

noise, but they do not often consider the wider economic impacts of projects.  In the past, benefit-cost 

models have tended to focus on passenger movement projects, but there have been a number of efforts to 

expand them to goods movement. 

 REGIONAL ECONOMIC MODELS.  Economic models based on input-output tables or generalized equilibrium 

analysis can estimate the regional economic impact of transportation projects in terms of employment (jobs), 

value-added (Gross Regional Product), industrial output, labor income, and tax revenue.  Examples of such 

models include IMPLAN Professional, Regional Economic Models, Inc. (REMI) TranSight/Policy Insight, and 

the Transportation Economic Development Impact System (TREDIS).  Typically, regional economic models 

are used to estimate the short-term direct, indirect, and induced impacts of spending money to building 

transportation infrastructure as well as the long-term user impacts.  Simple input-output models do not 

capture the benefits of making goods movement faster, better, or cheaper.  However, innovations in policy 

variables and freight flow modules allow the models to capture the effects of transportation cost reductions 

on other industries. 
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SEMCOG and the SAC decided to use regional economic modeling and benefit-cost modeling to determine how well 

projects address prioritized freight and transportation deficiencies.  Both types of models can contribute to the 

analysis, but they assess very different benefits.  Regional economic modeling focuses on how the expenditure of 

money on projects or transportation cost reductions impacts other industries, while benefit-cost analysis focuses on 

the direct user benefits (e.g., travelers and freight carriers). 

SELECTED MODEL 

STRUCTURE 

The Simplified Economic Analysis Tool (SEAT) developed in this study combines benefit-cost modeling with rules-of-

thumb derived from regional economic modeling to estimate the long-term user impacts as well as the economic 

impact in terms of jobs, personal income, and Gross Regional Product.  The methodology focuses on the travel 

efficiency benefits that accrue to facility users after the project is completed. 

There are other types of economic impacts that the SEAT does not capture: 

 Construction Impacts: Impacts resulting from the expenditures on local labor and materials in constructing 

the facility. 

 Operations and Maintenance (O&M) Impacts: Impacts resulting from the expenditures on local labor and 

supplies to operate and maintain the facility upon completion. 

These impacts can be captured by standard multipliers.  For example, the U.S. President’s Council of Economic 

Advisers issued a May 2009 memorandum on how to estimate the jobs created by the expenditures through the 

American Recovery and Reinvestment Act (ARRA) of 2009.  In the guidance, the Council of Economic Advisors 

suggests using a simple rule for estimating the jobs created by government spending – $92,000 of government 

spending creates one job-year of employment.  Regional economic models can produce similar rules-of-thumb and 

estimate roughly the same level of impact. 

An important point about construction multipliers is that they produce the same impact per dollar, regardless of the 

project.  A project that costs $30 million in construction expenditures has exactly the same impact as another project 

that costs $30 million.  As a result, these impacts cannot be used to differentiate projects.  SEMCOG and the SAC 

decided to use multipliers to estimate construction employment benefits and target the Simplified Economic Analysis 

Tool on economic impacts that do differentiate projects – direct user benefits. 

The Simplified Economic Analysis Tool is a spreadsheet that links travel demand model outputs for two investment 

scenarios (i.e., build and no build) in the present and future, converts those measures into estimates of the economic 

impact on the SEMCOG region and computes a benefit-cost ratio. 
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Figure E-1 illustrates the basic economic analysis process.  A project is run in the SEMCOG travel demand model.  

For freight projects, this step is enhanced by recent efforts to update the commercial vehicle model.  County-level 

transportation performance measures capture the impact on automobiles and trucks in terms of changes in vehicle-

miles traveled (VMT) and vehicle-hours traveled (VHT).  These are used to estimate economic impacts by sector 

using rules of thumb derived from a regional economic model.  The resulting measures of jobs, personal income, and 

Gross Regional Product capture the direct, indirect, and induced economic effects.  With the exception of generating 

the travel demand model outputs, the entire analysis occurs within a single spreadsheet. 

Figure E-2 highlights the process by which the direct user and construction spending impacts lead to the indirect and 

induced impacts that magnify the effect on the economy.  As stated earlier, the Simplified Economic Analysis Tool 

focuses on the user benefits (which are long-term) rather than the government spending benefits (which are short 

term). 

  

Figure E-1 
Structure of Simplified Economic Analysis Tool 

 
Source:  System Metrics Group, Inc. 
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The overall process takes advantage of four primary components – a travel demand model, a user benefit-cost 

analysis system, a module to determine potential business cost savings, and a REMI-based economic impact model.  

The last three components are incorporated into a single spreadsheet, which is the Simplified Economic Analysis 

Tool.  The tool uses rule of thumb multipliers derived from the REMI-based economic impact model.  The REMI 

model could be run independently for more complicated or more comprehensive analyses. 

All four components are described further below: 

 1. SEMCOG TRAVEL DEMAND MODEL – The traffic assignment model predicts the direct effects of a highway 

system improvement on traffic patterns, levels of service, and speeds. It estimates aggregate measures of 

VMT and VHT.   These are inputted into the Simplified Economic Analysis Tool and the counties with 

impacts are identified. 

Figure E-2 
Translating User Benefits into Economic Impacts 

 
Source:  System Metrics Group, Inc. 
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 2. MONETIZATION OF USER BENEFITS – The Simplified Economic Analysis Tool calculates changes in travel 

time, vehicle operating cost, safety, and emissions using VMT and VHT measures from the travel demand 

model and lookup tables from the economic analysis process used by MDOT.  The dollar values of these 

benefits are estimated using standard economic values consistent with the MDOT practice. 

 3. BUSINESS COSTS SAVINGS – This module translates the dollar value estimates of user travel time, vehicle 

operating cost, and safety benefits from Step 2 into the direct economic impacts on business operating 

costs.  User benefits are converted to freight-related business cost savings using the 1997 Transportation 

Satellite Accounts.  The module includes only the user benefits associated with work-related automobile 

travel and truck travel.  Safety benefits include only the portion of safety costs that impact the economy.  

While a standalone module was developed to generate the economic impact rules of thumb (described 

next), the important components of this module are incorporated into the Simplified Economic Analysis Tool.  

The standalone module can be run separately for more complicated analyses using REMI. 

 4. REGIONAL ECONOMIC MODEL – MDOT currently runs a REMI regional economic model to estimate the 

economic impacts of transportation investments.  The model has a complicated set of equations to capture 

linkages throughout the economy.  To be responsive to the new realities of Michigan’s economy, MDOT 

worked the University of Michigan to calibrate the REMI input data so that it is consistent with the most 

current socio-economic data.  Figure E-3 provides an overview of these relationships.  The Simplified 

Economic Analysis Tool uses rule-of-thumb relationships derived from REMI to estimate the full economic 

impacts of the transportation investment in the SEMCOG region. 

  
Figure E-3 
Relationships within the REMI Model 

 
Source:  Regional Economic Models, Inc. 
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During testing, it was discovered that the economic impacts are linearly scalable, but vary by county.  The Simplified 

Economic Analysis Tool takes advantage of these findings by using rules of thumb.  The business cost savings are 

multiplied by REMI-derived rules of thumb (i.e., $1 business cost savings yielding $X economic benefit).  Because 

these relationships are the same for any project, the REMI model is not needed for subsequent runs. The economic 

benefits are computed for the entire SEMCOG region by counties with user benefits.  Impacts are shown in terms of 

several regional variables: Gross Regional Product (GRP), real personal income, and total (direct, indirect, and 

induced) employment changes over a 25-year analysis period.  The employment changes are listed for industry 

groups that correspond to the industries highlighted in the industry profiles. 

I n t e n d e d  U s e  

The Simplified Economic Analysis Tool is intended to be used to assess the user benefits and economic impacts of 

individual projects, groups of projects, or programs of projects that can be modeled in the SEMCOG travel demand 

model.  The tool can be used to assess the overall benefits of projects, chose among alternatives, or prioritize 

projects.  Since the economic impacts are driven by work-related automobile travel and truck travel, the tool can help 

assess projects that improve freight travel. 

M o d e l  I n p u t s  

The Simplified Economic Analysis Tool uses the following inputs:  

 TRAVEL DEMAND MODEL PERFORMANCE MEASURES – VMT and VHT values are generated from build and 

no-build scenarios and for a base and forecast year from the SEMCOG travel demand model. 

 REAL DISCOUNT RATE – Discounting streams of benefits and costs takes into account the time value of 

money.  This rate reflects the expected return on investment, absent inflation, if the dollars invested in the 

infrastructure projects were invested elsewhere in the economy.  The tool uses a discount rate consistent 

with current SEMCOG and MDOT practice. 

 PROJECT DEVELOPMENT AND CONSTRUCTION COSTS – These are the initial capital costs, usually spread over 

a number of years.  Capital costs are discounted to the base year of the analysis. 

 OPERATION AND MAINTENANCE COSTS (O&M) – These costs cover the annual maintenance and public safety 

that begin when a project opens to traffic and continues throughout its economic life.  Annual O&M costs 

increase with lane mileage and annual public safety costs increase with centerline miles. These costs are 

discounted using the same real discount rate as the benefits and capital costs. 
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M o d e l  O u t p u t s  

The Simplified Economic Analysis Tool generates the following outputs:  

 Travel Efficiency Measures (in 2010 dollars) 

 Travel time savings 

 Vehicle operating cost savings  

 Safety improvements 

 Emission cost savings 

 Specific Regional Economic Impacts (in 2010 dollars) 

 Gross Regional Product 

 Personal income  

 Employment (total and by industry group) 

The model also calculates two measures of the cost-effectiveness of a project: 

 BENEFIT-COST RATIO.  The benefit-cost ratio is calculated by dividing the total discounted benefits by total 

discounted costs.  A benefit-cost ratio of 3.0 means that the public receives three dollars in benefits for 

every dollar invested (in construction, operations, and maintenance).   

 NET PRESENT VALUE (NPV).  The net present value is the difference between the discounted present value 

of benefits and the discounted present value of costs.  A positive NPV indicates that benefits exceed costs.  

However, a large project can have a larger NPV than a small project and still have a lower benefit-cost ratio. 

M o d e l  P a r a m e t e r s  

The Simplified Economic Analysis Tool incorporates several assumptions and parameters.  SEMCOG and the SAC 

worked with MDOT to ensure that the values adopted are consistent with the standard practices used by MDOT in its 

economic analysis procedures.  The current values are shown in Figure E-4. 

The Simplified Economic Analysis Tool also has economic impact multipliers (i.e., rules of thumb derived from REMI) 

as well as fuel costs, emissions rates, and emissions costs consistent with MDOT economic analysis procedures. 
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Figure E-4 
Economic Parameters in Simplified Economic Analysis Tool 

 
Source:  System Metrics Group, Inc. 
Note: Economic Parameters within the Simplified Economic Analysis Tool can be adjusted to match changes with MDOT 
economic analysis procedures (e.g. the Real Discount Rate used by MDOT is now 2.3%) and to conduct sensitivity 
analysis. 
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APPLICATION 

The next few pages show an example of using the Simplified Economic Analysis Tool.  The example is based on one 

of the model applications (improvements to I-94) tested during model development.  The project costs listed were 

created for the example and do not correspond to the actual cost of any particular improvements on I-94. 

The analysis starts by modeling the project using the SEMCOG regional travel demand model.  For this project, 

SEMCOG generate four sets of model results: 

 2010 No Build 

 2010 Build 

 2035 No Build 

 2035 Build. 

The 2010 Build scenario was run even though the hypothetical project is expected to open in 2015.  This is 

necessary so the Simplified Economic Analysis Tool can interpolate benefits over the analysis period.  The tool 

correctly starts benefits when the project opens. 

After the travel demand model scenarios are run, the results are summarized in terms of VMT and VHT by “speed 

bin” (i.e., amount of VMT and VHT that occurs at a particular speed) and mode (i.e., automobiles and trucks).  Figure 

E-5 shows part of the data summarized for the 2035 Build scenario to illustrate the concept of speed bins.  Data were 

summarized in a similar manner for all four travel demand model scenarios.  In all cases, the performance measures 

reflect the impact across the entire SEMCOG region.  Alternatively, these measures could be summarized by county. 

 

  

Figure E-5 
Example of Speed Bin Data from Travel Demand Model 

 
Source:  System Metrics Group, Inc. 
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After the speed bin data are ready, the project can be assessed using the Simplified Economic Analysis Tool.  The 

first step is to enter the project information.  Figure E-6 shows the data entered into the tool for this example.  SEAT 

discounts all benefits and costs to the current year (2012 in this case).  The year construction begins (2012) indicates 

when project development and construction costs begin.  The benefits start the year the project opens (2015).  The 

project information also includes the base and forecast years (2010 and 2035) for the travel demand model data.  

The tool can include safety impacts (0% improvement in this case).  Induced travel benefits refer to increases in 

travel demand due to the projects.  They are not included in the example. 

 

The project costs are entered as shown in Figure E-7.  The costs include all of the project development costs and 

subsequent operating and maintenance costs.  The project development costs start in the “Year Construction 

Begins.”  The operating and maintenance costs start the “Year Project Opens” and continue over the 25-year project 

analysis period to 2039.  The Simplified Economic Analysis Tool ignores any costs beyond 25 years after the project 

opens. 

  

Figure E-6 
Example of Speed Bin Data from Travel Demand Model 
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  Figure E-7 
Example of Speed Bin Data from Travel Demand Model 

 
Source: System Metrics Group, Inc. 
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The final inputs are the travel demand model data.  Figure E-8 shows part of the information entered in the “Definition 

of Model Groups” for this example.  Each row (or group) corresponds to a particular speed bin.  The full table extends 

to the 70-mph speed bin.  The information in the “Label” column is used throughout the tool as a nickname (or 

shorthand) for the data.  The “Name of Model Group” column provides a more complete description of the data. 

 

In this example, the SEMCOG travel demand model data are summarized for the region.  Because most of the 

impacts are expected to occur in the City of Detroit, “Detroit” is picked as the county.  Alternatively, the data could be 

summarized by individual county and data entered for each county.  The “County” column indicates where the 

transportation performance impacts occur.  If data are summarized for the region, the county receiving the largest 

portion of the impacts should be entered. 

The Simplified Economic Analysis Tool also requires input of “Average Vehicle Occupancy (AVO)” and “Percent 

Trucks” data.  They can be entered in the model group definitions as shown in Figure E-8 for AVO or later with the 

individual travel demand model scenarios.  In the example, the percentage of trucks is expected to change over the 

years, so that column is left blank in the model definitions and entered along with the detailed model data. 

After the model groups are defined, the model data are entered for all four scenarios: 

 2010 No Build 

 2010 Build 

 2035 No Build 

 2035 Build. 

  

Figure E-8 
Example of Model Group Definitions 

 
 

 



 

 

E - 14 

Figure E-9 shows part of the data entered for the 2010 No Build scenario.  The VMT and VHT are entered for each 

speed bin.  The tool automatically calculates speeds from the VMT and VHT data (VMT/VHT = speed).  The AVO 

figures carry down from the data entered in the model group definitions (1.15).  Because the percentages of trucks 

vary across scenarios and years, they are entered manually for each set of model data.  If the percentages were not 

manually entered, the percentages would have carried down from the model group definitions as 0 percent.  In Figure 

E-9, this column is shaded to indicate that the tool calculations (o percent) are overridden. 

Similar information is entered into the model data tables for the other three scenarios.  Using this information, the tool 

conducts the benefit-cost analysis and estimates the economic impacts.  The detailed calculations are shown on 

subsequent pages in the tool, but the tool can be used simply by entering the data in the input page and looking at 

the results page.  Detailed impacts are shown on the following pages: 

 Travel Time 

 Vehicle Operating Costs 

 Safety 

 Emissions 

 Economic Impacts. 

The user benefits are aggregated on the “Final Calculations” page and the tool parameters are shown on the 

“Parameters” page. 

  

Figure E-9 
Example of Model Data Entered into Tool 
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RESULTS 

Figure E-10 shows the final results for the example.  The direct user benefits and the benefit-cost calculation are 

shown on the left side of the results page.  The right side shows the impacts that the project has on the overall 

SEMCOG regional economy.  As noted on the results page, the economic impacts capture only the long-term 

improvements in the economy due to production cost savings.  They do not include the short-term construction 

impacts, which must be estimated outside the tool. 

Figure E-10 
Example of Results 
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Model Applications 
  

 
The Simplified Economic Analysis Tool was run for two sample projects.  The projects were chosen to test the ability 
of the combination of the SEMCOG travel demand model and the Simplified Economic Analysis Tool to capture 
project benefits in a number of different circumstances: 
 

 I-75 Widening in Oakland County 
 I-94 Widening in City of Detroit 

 
 
The next two sections show the input data and model results.  Cost data were not available for the sample projects.  
As a result, the costs were entered as $0 and the construction period was expected to be one year for the sample 
projects. 
 
The Simplified Economic Analysis Tool was also run for the entire SEMCOG Regional Transportation Plan (RTP) to 
create the test cases used to develop the economic impact rules of thumb from REMI.  The results of that analysis 
are not shown here. 
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I-75 Widening in Oakland County 
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I-94 Widening in City of Detroit 
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