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1. Introduction 

This guide provides step-by-step instructions for using the Revenue Recovery 

Assessment Tool (RRAFT) v1.2024 developed by Build America Center and Purdue 

University. 

1.1. About the Tool 

RRAFT is an excel-based tool developed to assist state transportation agencies in 

estimating and planning for the future impacts of Electric Vehicle (EV) and Hybrid 

Electric Vehicle (HEV) adoption on highway revenues. RRAFT was designed as part of 

the research initiative carried out by Purdue University and the Build America Center, 

sponsored by the Federal Highway Administration (FHWA). RRAFT, developed using 

Microsoft Excel with embedded interactive functionality, offers the following key 

features: 

• Forecasting revenue losses due to EV and HEV adoption 

Evaluates the decline in traditional fuel tax revenues driven by the transition 

to EVs and HEVs. 

• Engages alternative mechanisms for recouping lost revenue  

Utilizes strategies such as annual registration fees, vehicle miles traveled 

(VMT) fees, and electricity excise taxes to recover revenue lost due to EV and 

HEV adoption. 

• Modeling growth scenarios 

Analyzes the impacts of different growth rates for EVs and HEVs on state 

revenue systems. 

• Customizable state-specific analysis 

Incorporates data models for all 50 states and D.C., enabling state-specific 

insights based on unique vehicle and revenue characteristics. 

• Revenue allocation and fee impact analysis 

Calculates recovery fees and assesses their potential to close funding gaps. 

RRAFT is designed to be user-friendly, allowing state agencies to quickly and 

interactively analyze the financial implications of shifting vehicle technologies and 

develop robust recovery strategies. 

1.2. System Requirements  

RRAFT works on Microsoft Excel for Office 365, version 2024. The tool also works on 

older versions of Excel; however, the interface could be different for certain commands.  
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1.3. How to use the tool  

To begin using the RRAFT tool, simply download the Excel document to your local 

device. Once downloaded, you can navigate through the various sheets within the 

workbook to access specific functionalities, such as inputting data, viewing revenue 

projections, and analyzing recovery strategies. Each sheet is clearly labeled to guide 

users in selecting the appropriate section for their analysis. When finished, the 

document can be saved locally to preserve any modifications or insights. The tool 

consists of these seven sheets: 

• Cover Page 

• Introduction 

• Input 

• Revenue Output 

• Fee Output 

• Model 

• All Data 

2. Cover Page 

The first interface that comes up when the user opens the excel sheet is the cover 

page presented in Figure 2.1. This page serves as the introductory interface for the 

tool, providing an overview of its purpose and functionality. 

 
Figure 2.1: Cover Page 
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3. Introduction Sheet 

It is recommended that first-time users begin by reviewing the Introduction sheet to 

familiarize themselves with the terminology and concepts used in the tool. The key 

details from this sheet are also outlined in the following section. 

The Revenue Recovery Assessment Tool (RRAFT) is designed to evaluate the financial 

implications of Electric Vehicle (EV) and Hybrid Electric Vehicle (HEV) adoption across 

the United States, including all 50 states and the District of Columbia. The tool 

incorporates models that utilize historical data, such as average growth rates, and 

provides analysis across various vehicle classes, including Motorcycles (MC), Light Duty 

Vehicles (LDVs), Buses, and Trucks. By offering detailed insights, RRAFT supports state 

agencies in planning and developing effective strategies for future revenue recovery 

efforts. 

User Inputs Required: (Select Sheet: INPUT) 

• Select the desired State of interest to model.  

• Select if the user wishes to change the default values of tax rates 

• Select the desired vehicle class (MC, Buses, and Trucks) for EV & HEV growth.  

• LDVs are enabled by default. 

• Provide input for projected annual growth rates for EVs and HEVs for selected 

types. 

• Provide input for Sunrise years for classes of vehicles for selected types. 

Tool Outputs: 

• SHEET - REVENUE MODEL: Revenue losses due to EVs and HEVs. 

• SHEET - FEE MODEL: Projected recovery fees as these categories: 

o Annual Registration Fees 

o Mileage-Based User Fees (MBUF or VMT fees). 

o EV Charging electricity excise taxes. 

Table 3.1 defines key terms used in the tool, including metrics like historical average 

growth rate, VMT split, and expected growth rate. It explains vehicle classifications 

(EVs, HEVs, and ICEVs) and revenue-related terms such as all-ICEV revenue, revenue 

loss due to EVs/HEVs, and realizable revenue. Additionally, it outlines recovery 

mechanisms like per-vehicle fees, VMT fees (cents/mile), and electricity excise fees 

(cents/kWh), which are used to recoup lost fuel tax revenues. 
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Table 3.1 Key Definitions 

Light Duty Vehicle 

(LDV) 

Category of vehicles that includes passenger cars, light trucks, 

vans, and sport utility vehicles as per FHWA classification.  

Trucks 

Heavy-duty vehicles used for transporting goods, including 

single-unit, 2-axle 6-tire, and combination trucks with one or 

more trailers. 

Historical Average 

growth rate 

The average annual increase in a specific metric over past 

years (2015-2022), measured as geometric mean. 

VMT Split 
The proportion of total Vehicle Miles Traveled (VMT) divided 

across different vehicle classes (LDVs, MCs, Buses & Trucks). 

Sunrise Year 
The year in which the market adoption of EVs or HEVs begins 

or is expected to begin significantly. 

Expected growth rate 
The projected annual percentage increase in the number of 

EVs or HEVs. 

Vehicle class 
A category of vehicles based on size, function, or weight, such 

as motorcycles, cars, buses, or trucks. 

Electric Vehicle (EV) 
A vehicle powered entirely by electricity, using batteries and 

electric motors instead of an internal combustion engine. 

Hybrid Electric Vehicle 

(HEV) 

A vehicle that combines an internal combustion engine with 

an electric motor, allowing for both fuel and electric 

propulsion. 

Internal Combustion 

Engine Vehicle (ICEV) 

A vehicle powered solely by an internal combustion engine, 

typically using gasoline or diesel fuel for propulsion. 

All-ICEV Revenue 
A revenue scenario that assumes all vehicles on the road are 

ICEVs, with no EVs & HEVs in use. 

Revenue Loss due to 

EVs 

The reduction in fuel tax revenues caused by the increased use 

of electric vehicles, which do not rely on gasoline. 

Revenue Loss due to 

HEVs 

The decrease in fuel tax revenues from the adoption of HEVs, 

which consume less fuel than traditional vehicles. 

Realizable Revenue 
The actual revenue that can be collected from EV fees or other 

mechanisms, after accounting for losses. 

Recovery Fee  

($/veh) 

The fee charged per vehicle to compensate for lost fuel tax 

revenues. 

VMT Fee   

(cents/mile) 

A charge based on the number of miles traveled by a vehicle, 

typically measured in cents per mile. 

Electricity Excise Fee 

(cents/kwh) 

A tax imposed on the electricity consumed by EVs for 

charging, typically measured in cents per kilowatt-hour. 
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4. Input Sheet 

The Input Sheet is the only sheet in the tool where users are required to provide input 

data. It is divided into various sections, each catering to specific parameters necessary 

for generating accurate projections and analyses. These sections include: 

1. State Selection: Allows users to select the state or region of interest. 

2. Tax Rates: Enables users to modify default gasoline and special fuel tax rates. 

3. Vehicle Class Selection: Provides options to choose the vehicle classes (e.g., 

LDVs, Motorcycles, Buses, Trucks) to include in the analysis. 

4. Growth Parameters: Users input projected annual growth rates and sunrise 

years for EVs and HEVs for each vehicle class. 

This sheet is essential for customizing the tool based on specific user scenarios and 

ensures that all relevant parameters are included in the analysis. 

4.1. Legend Color Code 

The Legend Color Code provides guidance on how to interact with the tool. Red cells 

indicate areas for user input, blue cells contain informational content that is not 

editable, and yellow cells represent default projections used in the tool. The Legend 

Color code is shown in Figure 4.1 below. 

 
Figure 4.1 Legend Color Code 

4.2. Input the State of Interest 

To begin using the tool, select your State of Interest from the dropdown menu. Simply 

click the dropdown box, as shown in Figure 4.2 below, and choose the desired state 

or the District of Columbia. The selected state will be used to generate revenue 

projections and analyses specific to its data. 
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Figure 4.2 Dropdown Menu for Selecting the State of Interest 

4.3. State Parameters 

Once the state is selected, the state parameters section provides historical information 

about the selected state. It includes the Historical Average Growth Rates for Electric 

Vehicle (EV) Light Duty Vehicles (LDVs) and Hybrid Electric Vehicle (HEV) Light Duty 

Vehicles (LDVs) over the period of 2016-2022. These values are for informational 

purposes and help users understand past trends as a reference for future projections. 

A particular example is provided in Figure 4.3 below.  

 

Figure 4.3 Summary of State Parameters 

4.4. Modification of tax rates 

Considering the critical role that tax rates play in influencing the model's outputs, the 

tool includes a provision for users to customize these values if needed. By default, the 

tax rates are pre-filled based on projections based on historical data; however, users 

have the flexibility to adjust these rates to align with specific scenarios or policy 

changes. The provision is given for both gasoline excise tax and special fuel tax rates. 
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1. Gasoline Excise Tax Rate: 

o Default values are pre-filled for all years  

o Users can update these values in the Modified Values column by 

enabling the input fields (red cells). 

2. Special Fuel Excise Tax Rate: 

o Similarly, default values are provided for all years, with changes 

reflected in the Modified Values section upon user input. 

Instructions: 

• If no changes are needed, leave the FALSE toggle (unticked value) as is, as 

shown in Figure 4.4. 

• To modify tax rates: 

o Click on the toggle box (red cell) to enable input as in Figure below 

o Enter the desired tax rates in the respective fields under the Modified 

Values column as shown in Figure 4.5. 

 

Figure 4.4 Option to modify tax rates as needed 

These adjustments allow users to tailor projections based on specific tax policies or 

proposed changes in excise tax rates. 

NOTE: For users with older versions of Excel, the toggle option might not be 

visible. In such cases, the values for the relevant fields will appear as TRUE or 

FALSE. Users can manually input the desired value (TRUE to enable or FALSE to 

disable) directly into the corresponding cell to adjust the settings as required. 

This ensures compatibility and functionality across different Excel versions. 
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Figure 4.5 Cells for entering modified tax rates 
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4.5. Vehicle Class Selection and Growth Rates 

The tool allows users to select specific vehicle classes to model EV/HEV growth. By 

default, Light Duty Vehicles (LDVs) are always included in the analysis. Additional 

vehicle classes such as Motorcycles, Buses, and Trucks can also be enabled by 

selecting the red toggle boxes (Figure 4.6). Once the desired vehicle classes are 

selected, users need to provide specific inputs for EV and HEV growth projections: 

The users are asked to enter the expected annual EV growth rate and the expected 

annual HEV growth rate. The values are restricted between 0% and 25%. For each of 

the selected vehicle class, the user is asked to provide the following inputs for 

modeling EV and HEV growth, as per the example provided in Figure 4.7 below: 

• EV Sunrise Year: Enter the year when EV adoption is expected to begin. 

• Expected Annual EV Growth Rate: Specify the projected annual growth rate 

for EVs (in percentage). 

• HEV Sunrise Year: Enter the year when HEV adoption is expected to begin. 

• Expected Annual HEV Growth Rate: Specify the projected annual growth rate 

for HEVs (in percentage). 

 

Figure 4.6 Option to select vehicle class as needed 

NOTE: For users with older versions of Excel, the toggle option might not be 

visible. In such cases, the values for the relevant fields will appear as TRUE or 

FALSE. Users can manually input the desired value (TRUE to enable or FALSE to 

disable) directly into the corresponding cell to adjust the settings as required. 

This ensures compatibility and functionality across different Excel versions. 
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Figure 4.7 Cells for entering sunrise year and growth rate 
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5. Revenue Output Sheet 

The Revenue Sheet provides annual projections for the years 2023–2050, 

summarizing the revenue impacts of EV and HEV adoption across all vehicle classes. 

The output includes the following key metrics: 

• All-ICEV Revenue: 

The hypothetical fuel tax revenue assuming all vehicles are Internal Combustion 

Engine Vehicles (ICEVs), with no EVs or HEVs on the road. This value is 

calculated by projecting data using the geometric mean of reported values 

from 2015 to 2022. 

• Projected Revenue Loss Due to EVs: 

The estimated loss in fuel tax revenue caused by the adoption of Electric 

Vehicles (EVs). 

• Projected Revenue Loss Due to HEVs: 

The estimated loss in fuel tax revenue due to the adoption of Hybrid Electric 

Vehicles (HEVs), which consume less fuel than traditional ICEVs. 

• Realizable Fuel Tax Revenue from ICEVs: 

The actual revenue collected from ICEVs, after accounting for the shift of market 

share to EVs and HEVs. 

• Realizable Fuel Tax Revenue from HEVs: 

The revenue generated from HEVs, factoring in their reduced fuel consumption. 

• % Difference (Loss in Fuel Tax Revenue from ICEVs): 

The percentage decrease in fuel tax revenue collected from ICEVs due to the 

adoption of EVs and HEVs. 

These metrics allow users to visualize and quantify the financial implications of EV and 

HEV adoption and to assess the magnitude of revenue loss and recovery opportunities. 

The visual chart example (Figure 5.1) and numerical values are presented (Figure 5.2). 

 

 
Figure 5.1 Chart showing revenue projections   
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Figure 5.2 Example of revenue summary output 
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6. Fee Output Sheet 

The Fee Model sheet calculates recovery fees for EVs and HEVs to offset revenue 

losses from reduced fuel tax collection. The outputs are presented across different 

vehicle classes and recovery mechanisms for the years modeled (2023–2050). The 

recovery fee model includes three key mechanisms to offset revenue losses: 

1. Annual Registration Fees: 

o EV Recovery Fee per Vehicle ($/veh): Calculated for Light Duty 

Vehicles (LDVs), Motorcycles (MCs), Buses, and Trucks. 

o HEV Recovery Fee per Vehicle ($/veh): Calculated for LDVs, MCs, 

Buses, and Trucks. 

2. Mileage-Based User Fees (VMT Fees in Cents per Mile): 

o EV VMT Fees (cents/mile): LDVs, MCs, Buses, and Trucks. 

o HEV VMT Fees (cents/mile): LDVs, MCs, Buses, and Trucks. 

3. Electricity Excise Fees (Cents per kWh): 

o EV Charging Fees (cents/kWh): LDVs, MCs, Buses, and Trucks. 

These recovery fee calculations enable users to evaluate and implement strategies to 

recover lost revenues due to EV and HEV adoption while maintaining fairness across 

different vehicle classes. The outputs are tailored to each vehicle type and revenue 

recovery mechanism, ensuring detailed financial projections and actionable insights. 

An example of the fee model with its partial output is shown in Figure 6.1. 
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Figure 6.1 Example of fee model partial output 
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7. Model Sheet 

The working model sheet provides a comprehensive breakdown of inputs, calculations, 

and outputs for assessing revenue recovery. Key inputs, such as gas and special fuel 

(SF) tax rates, Vehicle Miles Traveled (VMT), and vehicle registrations across categories 

(Motorcycles, LDVs, Buses, and Trucks), are sourced directly from the Data Sheet. The 

sheet also provides pre-calculated VMT splits (EV, HEV, ICEV) and associated VMT 

values for each vehicle class. Fuel efficiency metrics are modeled for ICEVs and HEVs, 

enabling revenue loss projections due to EVs and HEVs. Outputs include revenue loss 

per vehicle, realizable gas revenues, and contributions from HEVs. Fee structures are 

calculated in terms of annual vehicle fees, VMT fees (cents/mile), and electricity excise 

fees (cents/kWh) for LDVs, Motorcycles, Buses, and Trucks. The summary also 

highlights total revenue loss due to EV and HEV adoption, realizable revenue from 

ICEVs, and detailed EV charging fees across vehicle classes. This sheet is non-editable 

for users. An example of the working model with partial output is shown in Figure 7.1. 

 

 

Figure 7.1 Example of working model partial output 
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8. All Data Sheet  

The All Data sheet is a non-editable compilation of comprehensive datasets for all U.S. 

states and the District of Columbia. It includes both publicly reported data and author-

computed projections. Key information comprises the number of vehicle registrations 

for Motorcycles, Light Duty Vehicles (LDVs), Buses, and Trucks, as well as values for gas 

tax and special fuel tax (SFT). Annual Vehicle Miles Traveled (VMT), gas revenue, and 

the number of LDV EVs and HEVs are also provided. Additionally, the sheet calculates 

the number of ICEVs as the difference between total LDVs and the combined count of 

LDV-EVs and LDV-HEVs. The datasheet also includes VMT distribution across the four 

vehicle categories for each state and provides projections for fuel efficiency. This 

dataset serves as a foundational resource for detailed analysis and modeling. 

 

Figure 8.1 Example of partial data 
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9. Getting Help 

If you encounter any issues while using the tool or have questions about its 

functionality, it is advised that users refer to the "Introduction" sheet for an overview 

of the tool's features, terminologies, and instructions. If additional support is needed, 

including the modification of any particular default values, you can contact the 

developers or the support team using the email addresses - bac@umd.edu, 

dbenny@purdue.edu or labi@purdue.edu.  
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