MMEBA Transit System Value Tool
User Guide

Introduction

The Transit System Value (TSV) Tool allows users at the Michigan Department of
Transportation (MDOT) and transit agencies throughout the state of Michigan to conduct
an economic benefit analysis (EBA) of the impact of Michigan transit agencies on their
local communities in a specified region (multi-county service area) or in the state as a
whole.

Users are able to evaluate the economic benefits of current operations and capital
spending in the default scenario, manually change data inputs to create a modified
scenario, and conduct a what-if scenario analysis based on hypothetical percentage
changes in operations and capital spending.

The tool was designed as part of the Multi-Modal Economic Benefits Analysis (MMEBA)
project, which includes a suite of applications for MDOT and affiliated agencies and
organizations, each of which helps quantify and explain the benefits of transportation
investments and improvements.

Accessing the MMEBA Suite

All MMEBA tools are accessed via MilLogin; this user guide assumes you can already use
MiLogin to access the MMEBA Launch page shown in Figure 1. Additionally, these
instructions assume you have a contact at MDOT who can facilitate a license for the TSV
Tool associated with your MiLogin username.

From the MMEBA Launch page, licensed users can click the Transit icon to launch the TSV
Tool.


https://milogin.michigan.gov/

Figure 1. MMEBA Launch Page
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Types of Users

You should be aware that the TSV Tool license associated with your MiLogin username will
make you either an Internal User or an External User. Most users will be External Users
(likely representatives or managers of individual transit agencies), while Internal Users are
likely to be MDOT personnel.

Types of Data

The TSV Tool serves multiple functions, including the exploration of what-if scenarios. A
complete set of data for a transit agency consists of sets of data describing the agency
(performance and spending data) and parameters assumed (e.g., costs of alternatives or
emissions rates).

For the purposes of the TSV Tool, different sets of complete data are differentiated:

e Default data represents the latest data imported for an agency and the latest analysis
parameters imported.
e Modified data represents a what-if, hypothetical scenario that the user is investigating.



Default data is the same for all users. In contrast, Modified data is particular to the user.
The Modified data will persist session to session until the user clicks Reset to Default on
the page and tab where the data appears.

Steps in an Analysis

An analysis performed in the TSV Tool will logically follow the five pages shown in the
Navigation Bar on the lefthand side of the screen (as shown in Figure 2). The following
bullets provide a brief overview of each step in the analysis process. Each step is explored
in detail in the associated User Guide section.

e Agency Selection: Select the agency or agencies to include in the economic benefit
analysis.

e Geography Selection: Select the geography in which to evaluate the economic impacts
of the selected agency or agencies.

e Agency Metrics: Review the default agency metrics for each agency selected in the
analysis and make any desired modifications to evaluate the economic impacts of a
change in transit agency performance or operating or capital expenditures.

e Analysis Parameters: Review the default parameters for the analysis (including safety,
emissions, alternative mode, trip purpose and other assumptions) for each selected
agency. Make any desired modifications to evaluate economic impacts under different
assumptions.

e Results: View the economic benefit analysis results for the selected agency or
agencies. Make optional what-if scenario adjustments to the level of operations or
capital expenditures to view how a change in service level affects results.

After Results have beenrun, it’s possible to revisit the pages and make changes but this
will likely cause figures in the Results page to be recalculated. Additionally, if there is any
change in Agency Selection, you will be forced to revisit Geography Selection and make
selections.

Agency-Service Area Combinations

The atomic unit of analysis in the TSV Tool is actually a combination of agency along with a
service type. This means that the agencies listed are not unique by name but rather by a
combination of name and the transit service area category. For example, the Ann Arbor
Area Transportation Authority has two listings, one for Nonurban Township and one for
Urban Large.



In this User Guide, wherever we refer to “agencies,” we are indicating the unique Agency-
Service Area combination as shown in the tool, where it takes the form Agency Name
(Service Area).

Agency Selection

The Agency Selection page is the first page shown when you access the TSV Tool from the
MMEBA tool landing page, as choosing one or more agencies is foundational to the
economic benefit analysis.

On the Agency Selection page, you may select agencies for analysis Service Area Category
(Urban Metro, Urban Large, Nonurban City, Nonurban County, Nonurban Township, Urban
Medium or Urban Small), as shown in Figure 2. Alternatively, you may individually select
ohe or more transit agencies, as in Figure 3. The agency or agencies selected in this section
will apply to both the Default and Modified scenario analyses.

See the section on Agency-Service Area Combinations to understand the meaning of
“agency” within the tool.

Once you have confirmed your agency selection, click the Save button. Once the Save
button has been pressed, you will be brought to the Geography Selection page.



Figure 2. Agency Selection Page - Select by Transit Service Area Category
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Figure 3. Agency Selection - Select Agency or Agencies Individually
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Geography Selection

On the Geography Selection page, you may select the geographies where economic
impacts are measured for your economic benefit analysis. The geographies selected on
this page will apply to both the Default and Modified scenario analyses.

If you have selected a single transit agency for your analysis, you may choose between a
statewide impact analysis, an analysis of the impact on one or more cities within your
selected agency’s service area, or an analysis of the impact on one or more counties within
your selected agency’s service area (Figure 4).

Figure 4. Geography Selection for Single-Agency Analysis
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If you have selected multiple agencies or one or more transit service area categories on the
Agency Selection page, then you will have the option to select either a statewide analysis
or an analysis of all counties within the agencies’ service areas (Figure 5).



Figure 5. Geography Selection for Multi-Agency Analysis
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Once you have finalized your geography selection, click the Save button, which will lead
you to the Agency Metrics page.

Agency Metrics

The Agency Metrics page shows the inputs for each agency chosen in the Agency Selection
page. Its purpose is to show data on the current performance and expenditures for each
agency.

The data shown is for the agency selected in the Agency dropdown at the top of the page.
The metrics on the Agency Metrics page are separated into three tabs: Performance Data,
Operating Expenditures and Capital Expenditures. The Performance Data tab is shown in
Figure 6.



Figure 6. Agency Metrics - Performance Data
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Performance Data Operating Expenditures Capital Expenditures
ANALYSIS PARAMETERS
Resuers BT
EJ Cancel Changes All monetary values in 2022%
=S = e e

Unlinked Passenger Trips 3,367,816 3,500,000 95,908 110,000
Wehicle Miles 3,272,652 3272652 690,224 690,224
Vehicle Hours 257,445 257,445 29,543 49,543
Passenger Fares (§} 2,600,250 2,800,000 249,879 260,000
Fatalities 0 0

Injuries 1 1 0 0
Property Damage Only Accidents under $25,000 in damage 14 14 0 0
PDO Crashes over $25000 in damage 0 0 [} 0
Gallon-equivalents of CNG and LPG Consumed 0 0 0 0
Gallons of Diesel and Gasoline Consumed 698,856 698,856

Percent of Vehicles - Diesel 58.3% 58.3% 42.6% 22.6%
Percent of Vehicles - Gasoline 0.0% 0.0% 574% 374%
Percent of Vehicles - LPG 00% 00% 00% 00%
Percent of Vehicles - CNG 00% 00% 00% 00%
Percent of Vehicles - Hybrid NT% 41.7% 0.0% 0.0%
Percent of Vehicles - Electric 0.0% 0.0% 0.0% 0.0%

Default data and the dollar year of any dollar figures are determined by the latest import of
agency metrics. (See more on importing in the Import Functions section.) The Modified
columns are pre-filled with Default scenario numbers but may be changed. To make a
change, click on the value in the Modified column that corresponds to the metric and
mode you would like to modify, enter the new modified value for that metric and click the
Save button above the table. Once saved, the Modified metric is shown in bold. The
adjustments made to metrics in the Modified column will be reflected in Modified results
on the Results page.

On each tab, after adjusting any metric in a Modified column, you must click the Save
button prior to navigating to a different metric category or filtering for a different agency’s
metrics. If you wish to return Modified to Default values on the current tab, click the button
Reset to Default. Note that the Reset to Default button is only available if there are
modified values saved in one of the Modified columns. Note that you must click the Reset
to Default button for each agency and tab for which you modified metrics.

Once you have reviewed the Agency Metrics page and made any desired modifications to
the modified scenario, you may continue to the next step of analysis by clicking on the
Analysis Parameters page in the Navigation Bar. Later, you may return to this page to alter
the Modified column again if needed.



Analysis Parameters

The Analysis Parameters page allows you to review and modify analytical parameters that
affect how the transit system and other alternatives are evaluated for the Results page.
Data is spread across 4 tabs: General, Transit Modes, Transit Emissions and Alternative
Modes. The Transit Modes tab is shown as an example in Figure 7.

Figure 7. Analysis Parameters - Transit Modes
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RESULTS
E3 Cancel Changes All monetary values in 20218 X}
T R R Ty
Metrc Type | Deti | Medied | Dcfan | Medihed
Wait Time (Minutes) 10.00 8.00 10.00 800 *
Travel
Characteristics Passenger Trip Length (Miles) 518 6.00 47 6.00
Wumber of unlinked trips per journey 1.00 1.00 1.00 100
Work/Commute Trips 252% 25.2% 21.1% 211%
Medical Trips 17.2% 17.2% 247% 247%
Trip School Trips 75% 7.5% 22% 22%
Purposes Shopping Trips 254% 254% 28.2% 28.2%
Social Trips 16.1% 16.1% 12.1% 121%
Other Trips 86% 86% 17% 17%
Would Not Travel 227% 227% 38.0% 38.0%
Would Walk 15.7% 15.7% 10.2% 102%
Would Bike 157% 15.7% 10.2% 102%
Transit Would Carpool with Ansther Drivar 233% 233% 30.6% 306%
Alternatives
Would Take a Taxi 35% 35% 1.6% 16%
Would Take a TNC 139% 13.9% 64% 54%
Would Drive Themseives 52% 5.2% 3.0% 30%
Fatalities per 100 million YMT 6753 6753 03881 0381
Safety Injuries per 100 million VMT 28031 230,31 11543 11543
Crash-invalved vehicles per 100 million VMT 73416 73416 13834 13634
Value In-Vehicle Travel Time ($¢hr) 1317 1317 1347 1317 v

Each of the tabs allows you to review Default data and input Modified data, though each
differ slightly in terms of the columns around which they are organized:

e General parameters affect all modes (transit and alternative) or are specialized to a
very specific mode. They include items like the cost of emissions and the value of a
statistical life for safety evaluation.

e Transit Modes parameters store specific characteristics of the different transit modes
as they operate today, such as trip purposes, riders best alternative to transit and the
types of capital expenditures made.

e Transit Emissions parameters are related to the specific fuel type of the transit modes.

e Alternative Modes fields are the characteristics of the trips riders would have to make
without transit.



Note that metrics are grouped and are percentage distributions that must add up to exactly
100 percent. For example, Trip Purposes represents what percentage of total trips are for
different purposes, including work trips, school trips, shopping trips, etc. If the sum of the
group is not 100 percent, rows in the Modified column for the given metric type will turn
red, prompting you to adjust the distribution so that the sum is equal to 100 percent.

The Default data and dollar year on the Analysis Parameters page is set across the system
by the last import of the analysis parameters. See the Import Functions section for more on
importing. The Modified data is specific to the user and the agency the data is modified for.
To reset to the default, click the Reset to Default button on every page and tab it appears
on.

Results

The Results page shows you the results of both the Default and Modified scenario
economic benefit analyses. For multi-agency analyses, the results represent results for all
agencies in aggregate. Results are separated into three tabs: Performance Indicators,
Spending Impacts and Societal Benefits.

There are three controls that determine what is shown:

e The Scenario dropdown allows users to choose to see the results for the Default or
Modified scenarios detailed in the Agency Metrics and Analysis Parameters pages.

e The Safety Type dropdown allows users to choose the estimation method for number
of fatalities, injuries and crash-involved vehicles. Selecting Actual uses the numbers
given on the Agency Metrics page. Selecting Expected calculates new figures based on
rates given in the Analysis Parameters page.

e The Adjustments button opens a dialog box described in the section below on What-If
Adjustments.

Results are calculated before being shown, so changing any data on another page will
possibly result in a recalculation of results as appropriate.

Performance Data

The Performance Data tab (Figure 8) is based on inputs from the Agency Metrics page and
provides information on network performance. The Performance Data tab is reported in the
same dollar year as the Agency Metrics page to make them directly comparable.
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Figure 8. Results - Performance Indicators
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ANALYSIS PARAMETERS

D N Sy Ry wevpe
Unlinked Passenger Trips 23,040017 346,181
Operating Cost per Passenger Trip $9.54 $61.27
Operating Cost per Vehicle Revenue Mile $9.47 $6.92
Operating Cost per Vehicle Revenue Hour §121.43 $11677
Passenger Trips per Vehicle Hour 1378 191
Passenger Trips per Vehicle Mile 0.99 0.1
Total Eligible Expenses $200,265,122 $51,612,002
Total Vehicle Revenue Miles 23212182 7493620
Total Vehicle Revenue Hours 1,673,002 443,969

Spending Impacts

The Spending Impacts tab is reported in the dollar year of the contract. See the Contract
and Dollar Year section for more. These impacts represent the economic significance of
the transit system in contrast to a hypothetical scenario where the selected agencies did
not exist and users instead chose not to take trips or used other modes.

The Spending Impacts tab contains three subtabs. The Economic Impact Summary
subtab, seenin Figure 9, shows the impact of the transit systems chosen on the Agency
Selection page within the geography chosen on the Geography Selection page. For each
subtab, the user may view results in both the data table format a chart format.

The Jobs by Industry Sector subtab presents jobs results broken down into 14 sectors. The
Jobs by Occupation subtab shows job impacts broken down into 23 two-digit SOC codes.



Figure 9. Results - Spending Impacts Summary Data Table
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GEOGRAPHY SELECTION Scenario  Modified v | Safety Type | Actual v || Adusimens |
AGENCY METRICS
Performance Indicators Spending Impacts Societal Benefis
ANALYSIS PARAMETERS
Economic Impacts Summary \ Jobs by Industry Sector \ Jobs by Qccupation

RESULTS

®Data O Chart

All monetary values in 2021$ x|

[t [ obsea | taboricome W) | Ve s 5w | oupur s
Direct Effect 2953 $189.770 $192.201 $458.622
Transit Capital Investment -10 50581 30,640 $1372
Transit Operations & Maintenance 2963 §190351 $192.841 $458.994
Indirect (Supplier) Effect 531 $20021 $45.807 $87.045
Driven by Capital Investment 2 -50.101 50,157 -50.208
Criven by Operations & Maintenance 533 §30.122 §45.964 587345
Induced (Income Respending) Effect 520 $27642 548,192 $80.842
Induced by Capital Investment 3 50,122 50228 50386
Induced by Operations & Maintenance 542 527,774 §49.420 581228
Total Effect 4,024 $247433 $287.201 $626.510
Total Effect of Capital Investment -15 30814 -$1.025 -$2.057
Total Effect of Operations & Maintenance 4038 5248247 $282.226 $628.567

Societal Benefits

The Societal Benefits tab reports on benefits due to the transit agencies selected. As with
the economic benefits reported on the Spending Impacts page, these societal benefits
estimate the benefits of the transit system as opposed to a scenario where the agency (or
agencies) were missing and users were forced to find other modes of travel (or forego their
travel entirely).

There are two subtabs. The $ Value subtab shows monetized societal benefits reported in
the dollar year of the contract, as shown in Figure 10. See the Contract and Dollar Year
section for more on the dollar year. These results may be viewed either in data table or
chart format depending on the Data/Chart radio button. The Non-$ Metrics subtab shows
additional non-monetized outcomes, as seen in Figure 11.
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Figure 10. Results - Societal Benefits - $ Values
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ANALYSIS PARAMETERS
RESULTS [ Societal Bensfits (§ valuss) Societsl Benefits (non-5 metrics)

® Data O Chart

All monetary values in 2021% X
I [ Ny e epeey
Travel time savings $78,973,748 $286,347
Transpertation System . . . .
e Vehicle operating cost savings 523487232 §754,047
Fare savings 526,786,036 51,652,229
Broader Societal Safety benefits 418,391,127 -$11,388,023
Benefits Emissions benefits -§1,245,238 -$476,148
Avoided public assistance expenditures $39,792,207 $2,047,616
i
Valuz of Avaided medical costs $250,070,294 $21,689,507
Enabled Trios
Consumer surplus benefit $18,525,626 $672,941
Betio Total benefits per trip 52446 $25.92
Metrics Total benefits per (operating) dellar spent on transit $274 5045

Figure 11. Results - Societal Benefits - Non-$ Metrics
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AGENCY SELECTION
GEOGRAPHY SELECTION Scenario | Default v Safety Type | Actual v ‘ Adjustments ‘
AGENCY METRICS

Performance Indicators Spending Impacts Societal Benefis
ANALYSIS PARAMETERS
RESULTS Societal Benafits (5 values) T Societal Benefits (non-$ metrics) !,

T D Qe ey provorery

Avoided fatalities 0741 0976

Auoided injuries 3881 084

Avaided VOC emissions (metric tons) 13.830 1136

Sojarf;::;ms Avaided NOx emissions (metric tons) -30098 0.850
Auoided 502 smissions (metric tons] -0.139 -0.034

Avoided PM 25 emissions (metric tons) 0301 0,147

Auoided CO2 emissions (metric tons) -18,108 -6,082

Enabled work trips 1218496 67,847

Enabled medical trips 599,026 79423

Ensbled school trips 392410 7074

E“T:";':d Enabled shopping trips 1,328,960 90,677
Ensbled sacial trips 842372 38,907

Other ensbled trips 249963 37621

Total enabled trips 5232,127 321,549
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What-If Adjustments

The Adjustments button is at the top right of the Results page. Clicking it opens up the
dialogue box shown in Figure 12. This function enables you to make broad, what-if scenario
adjustments to transit operations or capital expenditures by mode for the aggregate of
agencies in your analysis. The purpose is to allow you to evaluate how a percentage
change in service or transit investment impacts would influence the results.

Figure 12. Results - Adjustments Dialogue Box
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AGENCY SELECTION

GEOGRAPHY SELECTION

AGENCY METRICS

ANALYSIS PARAMETERS

RESULTS

Line Haul Demand Response

Percentage of Operations 150% 100%

Percentage of Capital Expenditure 100% 125%]

The terms Operations and Capital Expenditures used in this table are defined as follows:

e Operations: Anincrease or decrease in operations will affect both operating and
maintenance expenditures (e.g., salaries, purchased services, vehicle maintenance,
etc.) and ridership. As a result, both operating and maintenance spending impacts and
societal benefits will be scaled up or down.

e Capital Expenditures: Anincrease or decrease in capital expenditures will involve an
increase or decrease in capital expenditures such as vehicle purchases, building
facilities and large equipment purchases. As a result, capital spending impacts will be
scaled up or down.

Note that 100 percent is equivalent to current operations and capital expenditures. If you
adjust a percentage to a value other than 100 percent, the modified value will appear inred
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text (e.g., entering a value of 150 percent represents a 50 percent increase in current
operations). Once you click the Submit button, the percentages will be applied to saved
data inputs for both the Default and Modified scenarios and results will be recalculated.

System Menu

The three-bar icon on the upper right of the screen on every page of the TSV Tool is the
Navigation Menu. Several options become available when you click on this menu (Figure
13): Contract and Dollar Year, Import Agency Data, Import Analysis Parameters, User
Guide, Product Menu and Logout. A short description of each option is as follows, with
further discussion of the Import Agency Data, Import Analysis Parameters and Contract
and Dollar Year options found in the following sections:

e Contract and Dollar Year: Opens a dialogue box for the user to select which contract
and dollar year to use for the analysis.

¢ Import Agency Data: Opens the Upload Agency Data File dialogue box (only available

to Internal Users).

e Import Analysis Parameters: Opens the Upload Analysis Parameters File dialogue box

(only available to Internal Users).
e User Guide: Opens a new browser window with this User Guide.
¢ Product Menu: Takes you to the MMEBA Launch page.
e Logout: Logs out and returns you to the sign-in screen.
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Figure 13. System Menu Options
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Import Functions

The Import Agency Data and Import Analysis Parameters options allow Internal Users to
import transit agency data and analysis parameters that will appear as the defaults on the
respective pages. This functionality is restricted to Internal Users because the imports
change the Default data for all users and cannot be undone (except by re-importing the

previous set of data).

Choosing Import Agency Data or Import Analysis Parameters from the System Menu opens

their respective windows, as seen in Figure 14 and Figure 15.

16



Figure 14. Import Agency Data Window

UPLoAD AGENCY DaTa FiLg

Click to download a sample Agency Data Import Template. You can then modify it and use the controls
below to import

XLSX File: Choose File | No file chosen
Upload

Figure 15. Import Analysis Parameters Data Window

[DPLoaD ANALYSIS PARAMETERS FiLg

Click to download a sample Analysis Parameters Import Template that includes the current parameters
being used in the system. You can then modify it and use the controls below to import

XLSX File: Cheose File | No file chosen
Upload
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On both of the import data file dialogue boxes shown in Figure 14 and Figure 15, you may
click the “download a sample” link (in blue) to download an Excel spreadsheet template of
the relevant type.

The Agency Data Import Template includes several example agency records. See the
ReadMe tab for details on the meaning of individual fields. Users should also be aware that
using Import Agency Data assumes that all agencies to appear in the tool are listed and
fully accounted for; any agency not listed in the import will be dropped from the tool.
(Similarly, new agencies can be included, if needed.)

The import process for agency data will compare the unique combinations of agencies (by
name) and service areas between the existing database and the import file. See more on
the significance of these variables in the section on Agency-Service Area Combinations.
The system will notify the user of any records currently in the database that do not exist in
the new file and of any records in the file that would be new to the database. Any
combinations that don’t appear in the import file will be dropped from the tool.

The user will be able to confirm these changes (and add or drop new or missing agency-
service types) or cancel the import process and correct the naming (or other cause of the
difference) in their import file.

The Analysis Parameter Import Template includes the current state of the system to
facilitate the change of a single parameter in the system. For example, you may download
the Analysis Parameter Import Template, change a single parameter, then re-import the file
in order to change a single parameter for all users in the system. On the General tab, a
column is available to indicate the dollar year of all data being imported. (These will be
inflated/deflated to the contract year dollars where needed.)

For both templates, only Default data will be replaced after a successful import. Any user’s
Modified data for specific agencies will be preserved until reset (on the page they appear)
using the Reset to Default button.

Contract and Dollar Year

The Contract and Dollar Year option, when selected from the System Menu, opens the
window shown in Figure 16, which allows the user to set the contract that defines the
economic model and dollar year of the system. Users should be careful selecting this,
noting that it will change the contract used for all users.
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A contract is a single model of the economy based on a specific year of data, namely the
year in the contract name. For example, the Transit 2021 contract uses data collected in
2021. Often, the most recent data available is one or two years behind the calend ar year.

Aside from being based on a model of the economy in 2021, selecting this contract means
all results shown in the Spending Impact and Societal Benefits tabs (under the Results
page) results will be in 2021 dollars. It’s helpful to have a common dollar year to compare
results, especially when input data may be in different years from parameters.

To bring 2021 dollars (or any other dollars) to the current dollar year, there are a few valid
indices, including the GDP deflator, which can be applied in Excel to results if needed.

Figure 16. Contract and Dollar Year Window

Choose contract and dollar year you intend to switch to

Available Contracts [TRANSIT 2021

After selecting your contract year, clicking Submit will confirm your selection and close the
window. You may otherwise close out of the window by clicking the X in the righthand
corner of the screen.

New contracts are released on a yearly schedule to provide updated economic models to
users. When a new contract is introduced, it becomes the default contract for all users,
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but if a user wants to compare effects across years, they will have the option of manually
setting the contract and dollar year using this option.

Data Year Concepts

The Agency Data Import Template has a Data Year field. The value should be the same in
every row of data and the same between sheets so that only a single data year is provided.
There is also a Data Year field in the Analysis Parameters Import Template. In the TSV Tool,
the data year for the Agency Metrics is determined by the last import of the Agency Data
Import Template and the data year of the Analysis Parameters is determined by the last
import of the Analysis Parameters Import Template.

The Results page, by contrast, has a data year for Performance Data that matches the
Agency Metrics, and a data year for Spending Impacts and Societal Benefits determined by
the selection of the Contract. See the section on Contract and Dollar Year for more. In this
way, the data year for the results, the agency metrics and the analysis parameters may all
be different.

If you require assistance accessing this information or require it in an alternative format,
contact the Michigan Department of Transportation’s (MDOT) Americans with Disabilities
Act (ADA) coordinator at Michigan.gov/MDOT-ADA.
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