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EXECUTIVE SUMMARY
A two-day “Motor Fuel Modeling Workshop” was held March 7-8, 2002 in Alexandria, Virginia.  This workshop was sponsored by Office of Highway Policy Information of the Federal Highway Administration (FHWA).  The main objectives of this workshop were: 

(1) to provide State and FHWA division staff with an understanding of the various models that impacted State’s data and the Highway Trust Fund (HTF) attribution; and 

(2) to involve States as partners in the FHWA Data Quality Initiative and action plan to improve the reliability of motor-fuel data and process.

The workshop brought together over 40 professionals involved in various aspects of motor-fuel data in States, Division offices, and other organizations.  During the two days, participants of this workshop focused their attention on the following main themes:

· understanding the models currently used in FHWA annual attribution process;

· discussing pros and cons of the existing models;

· identifying alternative sources or surrogates for data of interest;

· recommending potential changes of model structures;

· assessing the possibility of using State-models instead of Federal-level models; 

· evaluating potential impacts on the equity of attribution.

The workshop attendees reached a consensus on several issues related to those themes.  

Some of the action items recommended for the workshop sponsor (i.e., FHWA) are:

· Current model structures should be retained.  

· Responsibility of modeling should be kept at the Federal level and validations by States/Divisions should be allowed.

· Communication between FHWA and States/Divisions as well as among (and within) States/Divisions is important and should be encouraged.

· Lessons-learned from the “good” States should be shared by FHWA, particularly for the reporting of gasohol-gallons.  Other States can benefit from these examples and data quality of their future submissions can be improved.

· More attention should be placed on the “big number” (i.e., total gallons) and not only on the deductions.

· Comparisons between State-reported numbers and FHWA model estimates, over time, should be examined to investigate potential causes for discrepancies and to identify possible patterns across multiple States.

This Summary Report is generally organized by the order of the presentations given at the workshop.  Section 1 summarizes the opening remark made by the Director of the Office of Highway Policy Information, which included an introduction to the topic and to the challenges of the workshop.  Section 2 provides an overview of the attribution process and motor-fuel reassessment activities at the FHWA.  The important role of motor-fuel models in distributing HTF monies to the States was explained to the workshop participants.  This sets the foundation for discussions that followed next.  A brief description on current models, including their input data requirements, data sources, as well as challenges and limitations identified by Oak Ridge National Laboratory (ORNL), are presented in Section 3.  Section 4 summarizes a presentation made by an analyst from the State of Indiana to share his view of motor fuel data. Two breakout sessions were held during the two-day workshop.  A list of assignments given to the four breakout groups for the small-group discussions is recorded in Section 5.  Group deliberations from the breakout sessions and their responses to the assigned topics are summarized in Section 6.  Finally, Section 7 concludes the report with a summary of the workshop recommendations and a list of suggested action items.

1.  OPENING REMARKS

Mr. Barna Juhasz, Director of the Office of Highway Policy Information, extended his welcome to the workshop attendees.  Mr. Juhasz began his presentation with a list of four reasons why FHWA is holding this workshop.  The first is to ensure that each State receives its share of Federal funds consistent with Title 23 U.S.C.  The second is to ensure that motor-fuel data FHWA used for each State is reliable and accurate.  The third is to discuss the roles and structures of current models with State and FHWA division office representatives and to explore opportunities for improvements.  And finally, FHWA wants to explore alternatives for applying the models (e.g., at the national level or State level).  In other words, FHWA wants to hear from the States to determine the best way to get accurate motor-fuel estimates.  

The importance of FHWA motor-fuel data was demonstrated to the audience when Mr. Juhasz presented his statistics.  Motor-fuel impacts more than $12 billion annually in Federal funds distributed to the States.  In 2000, approximately 165 billion gallons of motor fuels were reported in this process, including 132 billion gallons of gasoline (~80%) of which about 16 billion gallons of gasohol (~10%).  Among those gasoline gallons, about 3 billion (~2%) were used for non-highway purposes.  Diesel fuel, the reminder, is about 33 billion gallons in 2000.  Mr. Juhasz also emphasized a zero error expectation toward the attribution process performed by his office.  Currently, FHWA modeled data is about 18% of the gasoline/gasohol total.

Mr. Juhasz told the workshop group that his office’s concept of quality information is that “quality information requires quality in each step of the information process, from the definition of data to be collected; through collecting, reporting, and processing; through assessment and analysis; and through presentations and information dissemination.”  To reach this data quality goal, FHWA recently developed a “Smart Tool” system to assist States in their data preparation and submittals to FHWA.  FHWA is expecting to get 100% electronic submission of 2002 motor-fuel data through this tool in calendar year 2003.  

FHWA is currently using three models to estimate: highway use of gasohol, non-highway use of gasoline, and public use of gasoline.  While acknowledging that FHWA believes models provide fair and equitable treatment across all States, Mr. Juhasz expressed FHWA’s need of obtaining feedback from States on the use of models in the attribution process, how these models should be administrated, and how model development efforts might be funded.  He asked the workshop participants to help FHWA in evaluating the overall approaches used within, as well as technical adequacy of these models.  Mr. Juhasz said that FHWA is seeking input from States on data sources and factors (variables) that might be used to improve the current motor-fuel models.  

2. SETTING THE STAGE

ATTRIBUTION PROCESS IN BRIEF

Mr. Ralph Erickson from the Office of Highway Policy Information briefly explained the annual motor-fuel attribution process to the workshop participants.  Mr. Erickson began his presentation with a brief overview of the apportionment process.  He explained to the group that FHWA uses motor-fuel data as part of the apportionment calculation for distributing funds to the States on several of its programs, including National Highway System (NHS), Surface Transportation Programs (STP), Interstate Maintenance (IM), and Minimum Guarantee.  The annual attribution exercise conducted by FHWA is to support this apportionment process.  A more detailed explanation on the attribution and apportionment process can be found in a newly published report by FHWA, entitled “Attribution and Apportionment of Federal Highway Tax Revenues: Process Refinements.”
  

Because State-by-State contributions to the HTF are not available from the Internal Revenue Service (IRS), FHWA is relying on State-reported motor-fuel data to derive each State’s share of the national total on-highway gallons, which in turn is used to determine funds to the States.  Mr. Erickson told the audience that on-highway gallons of motor fuel are measured based on State-reported data for gasoline, gasohol, and special fuels.  In addressing a question raised by a State representative on what the importance of off-highway use of motor-fuel is, Mr. Erickson said that motor-fuel used for off-highway purpose does not get Federal tax credits.  Therefore, it needs to be separated out from the total gallons. 

MOTOR-FUEL OVERSIGHT REASSESSMENT AND ACTION PLAN

Mr. Tom Howard, Chief of the Highway Funding and Motor-Fuel Division in the Office of Highway Policy Information, described the reassessment and action plan for motor-fuel oversight efforts at the FHWA to the workshop participants.  He explained several “drivers” for the program reassessment.  They include findings from a Joint Task Force report
 by FHWA, the American Association of State Highway and Transportation Officials (AASHTO), and Federation of Tax Administrators (FTA); outcome of the 2000 report by General Accounting Office (GAO)
; and lessons-learned from several FHWA outreach and oversight programs.  

An action plan on process improvements at the FHWA was addressed next.  In the short-term, as Mr. Howard stated, FHWA plans to modify the current processing system with “patches” and convert the system to a more commonly used spreadsheet program.  As a long-term goal, FHWA is launching a “Smart Tool” this year and is aiming to have a “Smart System” in FY 2003.  Mr. Howard said his office plans to reduce “risk” involved in the process (e.g., eliminate double entry, oversight, etc.) and to advance with States/Division verification of factors.  On the model updates side, FHWA’s short-term plan was to conduct this motor-fuel model workshop to learn from exchanges with participants from States and Division offices.  The long-term plan on the models is to form a team approach to get the best data possible for motor-fuel program use.  The goal is that, with consensus from States, FHWA can obtain more accurate information from States.

Mr. Howard discussed issues in risk management with the audience.  His view is that risk management should consider both frequency and severity of the risk.  Especially when resources are limited, a higher priority should be set to resolve problems that arise most frequently and could post the highest risk.   He concluded by emphasizing that “quality data is the number one goal” for FHWA.  

3. DESCRIPTION OF MODELS AND CURRENT CHARLLENGES

GENERAL OVERVIEW AND REASONS FOR MODELING

Mr. Erickson of FHWA and Ms. Patricia Hu of ORNL jointly presented an overview of current motor-fuel models to the group.  Mr. Erickson began his presentation with an explanation on why motor-fuel data modeling is necessary.  He stated that the primary requirement for FHWA is to estimate the total on-highway gallons of motor-fuel, which in turn is used for Federal highway tax related intentions.  Since data from IRS is only available at the national level, State-reported revenue data would be the best choice of information for FHWA to approach this requirement.  

States, however, have different legislative structures.  As a result, data collected by States may, or may not, provide information for FHWA to reach its goal.  The modeling approach has the advantage on achieving data consistency among States.  Currently, FHWA is using three models in its attribution process.  These models are highway use of gasohol, non-highway use of gasoline, and public use of gasoline.  Note that FHWA does not model diesel use.  A more detailed description of these models can be found in the draft report entitled “Estimation Procedures in FHWA Attribution Process: A Sketch of the Current Models.”

MODEL SPECIFIC DISCUSSIONS 

From this point on, Mr. Erickson described the specific methodologies used in each of the models and explained the rationales behind the needs of each individual model.  As Mr. Erickson finished with each model, Ms. Hu proceeded with a discussion on new data sources and potential improvements for that particular model.  She described the data sources currently used in the model, identified their limitations and challenges, and provided suggestions on possible improvements to the model.  Discussions in the form of questions/answers from the audience typically began after each model was presented.  In terms of major data gaps in the current non-highway models, Ms. Hu pointed out that ORNL is currently evaluating information obtained from the Environmental Protection Agency (EPA).  An initial review of EPA data indicated that there is some potential in using this data to fill existing data gaps in the current motor-fuel models.  

Due to the significant amount of gasohol involved (~10% of total fuel) in the motor-fuel program, the gasohol model was addressed first.  The model for non-highway use was then followed.  The non-highway use model contains several components and was explained in the order of aviation, recreational boating, industrial and commercial, construction, and agricultural.  Finally, the public use model, which includes federal civilian and State/county/municipal (SCM) components, was explained.  The following sections outline this portion of the workshop. 

HIGHWAY USE OF GASOHOL MODEL

Reason for modeling

Federal definition of gasohol consists of three levels of blends: 10 percent, 7.7 to under 10 percent, and 5.7 to under 7.7 percent.  Very few States recognize any but 10 percent blend as gasohol, however.  Since FHWA is attributing the Federal revenues, FHWA needs to use data at these three Federal levels.  

Data used
In addition to the gasohol tax revenue data from IRS, FHWA used data collected under a 1999 survey on gasohol uses in States.  From that study, about 23 States were identified as having reasonably good gasohol data and another 10 States were identified as having no gasohol usage in their states.  Data reported from these States were used by FHWA without any changes.  All others (i.e., 18 States, including DC) were estimated by using FHWA gasohol model.  

Model in brief
Because the IRS reports actual amounts of revenue collected for gasohol, it is used as a national control total for all States.  States that provided reasonably good gasohol data (i.e., ~23 States) are allocated their share of gallons derived from dividing their reported data to the IRS data.  Furthermore, States with no gasohol (i.e., 10 States) are allocated with zero gallons of gasohol.  The remaining States are then allocated with gallons that equaled to the difference between the IRS total and the sum of all States in the above two categories (i.e., the “IRS control total”).  

Allocation of gasohol-gallons to States in the last category (~18 States) is based on a regression model.  The dependent variable in this equation is the number of ethanol-gallons consumed by a State.  Independent variables include: proximity to ethanol plant, producer incentive, blender incentive, vehicle miles traveled (VMT) in the non-attainment areas as a percent of the total VMT in the State, and total gasoline consumed in the State.  Estimated amounts derived from the regression model are summed together for all States in this category (i.e., 18 States) and share (i.e., percent of total estimated) for each State in this group is then calculated.  The “IRS control total” is then distributed according to these shares for the group of 18 States.

Limitations/challenges

The current model uses the proximity to a production plant as one of the major factors in estimating gasohol consumption.  This factor appeared in four out of the seven independent variables in the regression equation.  The concern is that this factor might become less significant under new Federal mandates.  Possible revisions to the model might be necessary in order to reflect changes in future Federal emission policy requirements.  Another concern is on the robustness of the current regression equation.  Since this regression model was developed using a small data set (data from “good States”), periodic checking would be recommended to ensure the statistical validity of the estimation model.

New data sources
None identified at current time.

Other Remarks
Lack of communication between State agencies was recognized as an important issue.  A representative from New York State, for instance, indicated that he was not aware of any existence of ethanol in his State while FHWA survey results identified New York as being one of the gasohol-use States.  

A workshop participant also raised a question on whether gasohol is being used for non-highway purposes.  Mr. Erickson answered yes but explained that the current gasohol model assumes on-highway use only.

NON-HIGHWAY USE OF GASOLINE MODELS

Aviation:  

Reason for modeling

Aviation gasoline typically has separate storage requirements.  This is because it contains a higher-level of octane and requires a higher product quality.  Most States tax aviation gasoline at a non-highway rate, which is lower than the rate on other gasoline.  Not all States reported their aviation gasoline use, however. 

Data used
Data on “prime supplier sales volumes of aviation gasoline reported by State,” which are published annually by Energy Information Administration (EIA), is used as the main data source.  Another data item used in the aviation model is the “total flight hours by State” obtained from the General Aviation Activity Survey, an annual publication by Federal Aviation Administration (FAA)
.  

Model in brief
The model is straightforward.  EIA aviation gasoline data is taken as a surrogate for the amount of gasoline used for off-road aviation purpose for each reporting State.  Non-reporting States were estimated from a regression equation that correlates EIA data to the total flight hours in the State.  This regression equation was established using data from the reporting States. 

Limitations/challenges 

Data contained in the current aviation model has not been updated for quite some time.  Information included in the latest spreadsheet program was from 1996. Furthermore, gasoline used by aviation equipment for ground support is not included under the current model.

New data sources
The NONROAD model (see description in later section) from EPA contains gasoline consumption information for many types of non-road use equipment, including ground support at airports.  

Recreational Boating:

Reason for modeling

States usually refund gasoline used for boating.  However, the refunds are administered differently among States.  Some States include it in their individual tax refunds and others consider it as the marina tax refunds.  This is a prime example of why the State data is not always what FHWA needs.

Data used
Major data sources for this model include Boating Statistics from the U.S. Coast Guard (USCG), Statistical Abstract of the U. S., Sales and Marketing Management, and results from the 1991 National Recreational Boating Survey.  

Model in brief
The model is straightforward.  First, the number of registered boats in each State for a given year was obtained from Boating Statistics published by USCG.  These numbers were adjusted using results from the 1991 survey to remove the portion of non-powered boats.  Next, fuel consumption per boat in each State was taken from the 1991 survey.  It was assumed that fuel consumption increases at the same rate as the growth in the buying incomes (from 1991 to the given year) in each State.  Note that these growth rates were also adjusted for inflation over time.  Finally, the total gasoline use for recreational boating was computed by multiplying the number of boats with the number of gallons per boat for each State.

Limitations/challenges
Most of the data currently used in this model are outdated.  The number of powered boats and the average fuel consumption per boat were based on results from a 1991 survey (i.e., National Recreational Boating Survey).  Although ORNL has found a few discussions (e.g., committee meeting minutes) on an updated 1998 National Recreational Boating Survey, no report from this survey has been located at this time.  A continued search as well as contacting USCG for additional information on this survey will be necessary. 

In addition to outdated survey data, information used in the current regression equation (in estimating the number of boats) includes the “effective median household buying income,” which was extracted from a proprietary periodical Sales and Marketing Management.  It is suggested that data from government sources should be considered as an alternative for this variable.  For example, the “disposable income per capita” published by U.S. Bureau of Economic Analysis (BEA) could be a potential substitute for the “effective median household buying income.”

Another major obstacle in computing fuel consumption by recreational boating is that data on fueling practices (i.e., fuel station vs. pier/dock) is simply not available.  

New data sources
As mentioned, BEA “disposable income per capita” data could be used to replace the proprietary data currently used in the model.  The NONROAD model (see description in later section) from EPA contains gasoline consumption information for many types of non-road use equipment, including recreational boats.  Furthermore, results from the 1998 National Recreational Boating Survey could be used to update data in the current model.  At the present time, the report from this survey has not been published.

Introduction to the Vehicle Inventory and Use Survey:

The Vehicle Inventory and Use Survey (VIUS) is a national sample survey conducted every five years by the Bureau of Census.  The most recent data available is for 1997.  VIUS contains information on trucks owned by businesses and individuals, ranging from multi-trailer combination vehicles to pickups, vans, and minivans.  Data from VIUS was used as input for several components in the non-highway use model, which includes industrial and commercial, construction, and agriculture.  Specifically, data on gasoline-engine trucks used off-highway (by major use) was extracted from VIUS and used to derive estimates for non-highway gasoline use by trucks operating off-road for industrial and commercial, construction, and agricultural purposes.  These three components are discussed next. 

Industrial and Commercial:

Data used
VIUS is the main data source for this model.  Off-road use trucks for the following major uses are included: manufacturing, mining, forestry, wholesale and retail trade business, utilities, etc.  Non-vehicle equipment used for industrial and commercial purposes, such as sweepers, scrubbers, material handling equipment, etc., are not included in the current model.

Model in brief
Due to the lack of available data on fuel used by engines in the above-mentioned equipment, the current model contains only VIUS-based estimates on trucks used off-road for industrial and commercial purposes.  

Limitations/challenges
Gasoline-engine equipment used for industrial and commercial purposes (as listed above) is not included in the current model.

New data sources
The NONROAD model (see description in later section) from EPA contains gasoline consumption information for many types of non-road use equipment, including those listed above for industrial and commercial purposes.

Construction:

Data used
VIUS is the main data source for this model.  Non-vehicle equipment used for construction purposes, such as loaders, cranes, cement mixers, power and light generators, etc., are not included in the current model.  In addition to VIUS, this model also use information from the Statistical Abstract of the United States, specifically, the dollar-values of non-residential construction contracts in each State.

Model in brief
Due to the lack of available data on fuel used by engines in construction equipment, the current model contains only VIUS-based estimates on trucks used off-road for construction purposes.  Unlike other models, VIUS data was used in this model only to estimate the “national total,” instead of State-level estimates.  The dollar-values of non-residential construction contracts in each State extracted from the Statistical Abstract of the United States were used to calculate “shares” for States.  The VIUS-based national total was then distributed to States according to these shares.

Limitations/challenges
Gasoline-engine equipment used for construction purposes is not included in the current model.

New data sources
The NONROAD model (see description in later section) from EPA contains gasoline consumption information for many types of non-road use equipment, including those used for construction purposes.

Agriculture:

Data used
VIUS is the main data source for estimating off-highway fuel consumption by vehicles used for agricultural purposes.  Other data sources were used to estimate fuel consumed by non-highway farm equipment (other than trucks).  These data sources include Census of Agriculture, Farm Production Expenditure (USDA), Petroleum Marketing Annual (EIA), and Highway Taxes and Fees (FHWA). 

Model in brief
In addition to VIUS-based estimates of fuel use by vehicles operated off-highway (for agricultural purposes), non-highway agricultural gasoline uses by farm equipment were also included in this model.  Non-highway agricultural equipment could include power and light generators, specialty agricultural equipment, and stationary power equipment.  Currently, the model includes only wheel tractors used in farming.  

Basically, State-by-State data on gasoline expenditures and farm equipment inventory were obtained from the Census of Agriculture.  With State tax rates from Highway Taxes and Fees and fuel prices from Petroleum Marketing Annual, the total amount of gallons used by farms in each State can be calculated.  The off-highway portion of gasoline use was derived based on estimates of gallons-per-farm-equipment by State.  These gallons-per-farm-equipment estimates were calculated based on a regression model, which correlates the total amount of gallons used by farms to the numbers of farm vehicles and farm equipment (i.e., wheel tractors) in each State.  

Since data in the Farm Production Expenditure report is only available at the regional level, “shares” of States within each region in the analysis-year were assumed to be the same as those in the Census-year.  In other words, State estimates for the analysis-year were obtained by distributing regional totals according to these shares.  See the report “Estimation Procedures in FHWA Attribution Process: A Sketch of the Current Models” for further details.

Limitations/challenges
This model has not been updated with the latest 1997 Census of Agriculture data.  Furthermore, the current model used information on gasoline expenses by distribution methods (i.e., bulk or station) from the 1991 Farm Production Expenditure report.  This information was no longer available at this level of detail after 1992.  Therefore, it has been set at the 1991 level for over a decade.

New data sources
The NONROAD model (see description in later section) from EPA contains gasoline consumption information for many types of non-road use equipment, including those used for agricultural purposes.  Also, the latest Census of Agriculture (1997) published by U.S. Department of Agriculture should be used.  This data set and its related publications are no longer available through the U.S. Bureau of Census.

Other Remarks

Ms. Hu pointed out to the audience that small-engine equipment category, such as lawn and garden equipment, is not included in current non-highway gasoline use estimation model.  Based on a 1997 EPA report, this category of equipment contains over 80% of the total number of the non-road gasoline engines in the United States.  This is definitely the major data gap in the current model.

Brief Overview of EPA NONROAD Model and Its Potential Use:

Before turning the floor over to Mr. Erickson to continue on the presentations for the public use models, Ms. Hu presented a general outline of the EPA NONROAD Model to the workshop group.  Information contained in this EPA model was identified by ORNL as a new data source that could have great potential for improving current motor-fuel models.  

The EPA NONROAD Model is a comprehensive national model for estimating and predicting non-road emission inventory.  It was developed under a relatively long-term study by the research team at Assessment and Standard Division of EPA located in Ann Arbor, Michigan.  Original beta version was released in 1998.  

The model is currently available in draft format (June 2000 version).  It was made available as part of EPA’s effort to allow public review of the methods and data involved in rulemaking.  The current version of the model can be used to predict emissions for 80 basic and 260 specific types of non-road equipment.  Fuel types included in the model are gasoline, diesel, compressed natural gas (CNG), and liquefied petroleum gas (LPG).  Engine categories of equipment covered in the EPA NONROAD Model are:

· Lawn and garden (mowers, chainsaws, trimmers, cutters, blowers, etc.)

· Recreational (off-road motorcycles, snowmobiles, ATV, etc.)

· Construction and mining (pavers, plate compactors, rollers, graders, etc.)

· Industrial (aerial lifts, forklifts, sweepers, other material handling equipment, etc.)

· Agricultural (2-wheel tractors, combines, balers, agricultural mowers, etc.)

· Commercial (pumps, generators, compressors, etc.)

· Logging (shredders, chainsaws, forest equipment, etc.)

· Recreational marine (outboard, inboard or stern-drive, personal watercraft, etc.)

· Airport ground support

As indicated previously, fuel use by small-engine equipment was missing from the current motor-fuel model.  The EPA NONROAD Model is expected to provide information that can be used to fill this data gap.  Similarly, this data source might be useful for estimating fuel use by non-highway use equipment in other areas (i.e., construction, industrial and commercial, and airport ground services).  Although current motor-fuel models include some farm equipment and recreational boating equipment, EPA NONROAD data might be used to provide benchmarking information for those areas.  Again, the EPA NONROAD Model is not yet final.  The data collection and analysis efforts are still continuing at EPA.  Use of results from the current draft model should be pursued with caution.

Other Recommendations on the Non-highway Use Models:

In addition to using information from the EPA NONROAD Model as a new data source, Ms. Hu also suggested a few other potential improvements to the current non-highway estimation models.  She reemphasized the importance of using public statistics instead of proprietary data in models.  She also recommended updating regression equations with the most current data available for several of the non-highway use models. 

Under areas of data processing and model execution, it is recommended that current spreadsheet software programs be updated and integrated into one easy-to-use system.  By doing so, it not only can reduce data input effort and potential errors generated during the processing, but also can improve efficiency in FHWA operations.  Moreover, automatic error checking capability can be built into the integrated system to ensure data consistency within the models.

PUBLIC USE OF GASOLINE MODELS

Federal Civilian Gasoline Use:

Reason for modeling

FHWA estimates motor-fuel usage by the public sector for the same reasons that it estimates non-highway uses of gasoline.  Because taxation policies in some States treat public use of motor-fuel differently from others, using State submitted data without adjustment would create inconsistent and incompatible results that could not be used to fairly distribute Federal funds to the States.  Note that only civilian use of motor-fuel is of concern under the Federal government use model.  Federal military motor-fuel use is exempted from tax liability.

Data used
Information on the number of registered Federal vehicles, by vehicle type and by State, was taken from the most recent Highway Statistics Table MV-7.  Data on average in-use vehicle inventory for various vehicle classes was obtained from the Federal Motor Vehicle Fleet Report.  This report is an annual publication by the U.S. General Services Administration (GSA).  Fuel consumption by Federal civilian agencies, by vehicle type, is also provided by the GSA fleet report. 

Model in brief
The current model for estimating gasoline use by Federal civilian agencies in States is a vehicle-based method.  It was based on the simple concept of multiplying the number of vehicles by the average gallons consumed by each vehicle to derive the total amount of fuel used.  Information derived from data collected under the State/county/municipal (SCM) government use model was also used here to split gasoline use among fuel types, as well as between on-highway and off-highway.

Limitations/challenges
GSA is no longer publishing fuel consumption by vehicle class but by fuel type.  The current model will require modification before the latest GSA data can be applied to generate estimates.  Also, the GSA report generally has a 2-year lag.  Furthermore, the current MV-7 numbers were calculated based information on Federal shares of autos and single-unit trucks by State, which was provided by the GSA in the 80’s.  The data is too outdated and might not reflect current vehicle stocks in the Federal government.

New data sources
GSA is now publishing fuel consumption by fuel type.

Other remarks
Mr. Erickson pointed out that if the State-reported number exceeds the model-estimated number, FHWA assumes the State data was including military and off-highway gallons.  As for the potential improvements to the current Federal civilian gasoline use model, Ms. Hu suggested that FHWA consider requesting special tabulations from the GSA.  This could reduce the need for assumptions (e.g., distribution of aggregated fuel use by type) and improve the accuracy of the estimates.  Also, the new Federal Automotive Statistical Tool (FAST) developed by GSA and the Department of Energy (DOE) has potential for improving the timeliness of fleet statistics in the near term.

State/County/Municipal Government Gasoline Use:

Reason for modeling

Similar to those stated in the Federal Civilian Gasoline Use model.  In addition, tracking gasoline use in SCM governments is extremely difficult because of the large number of government entities involved.  Record keeping and State-level reporting issues are all problematic.

Data used
Census population projections and land area data were used as the basic information in the SCM model.  Fuel-gallons split between on-highway and off-highway, as well as between gasoline and gasohol, were based on data collected from a questionnaire survey conducted in 1994.

Model in brief
Currently, the FHWA model for estimating gasoline use is a population-based method.  The original regression models, which correlated the amount of fuel use to the population and land area of each region (State or county or city), were established using data collected from the questionnaire survey.  

Limitations/challenges
The population projections and land area data used in this model have not been updated with the latest available information from the Census.  Moreover, the current model was primarily based on data collected over a decade ago that does not reflect the current practices in the SCM governments.  Ms. Hu also added that collecting school bus data is also problematic because most services have been contracted to the private sector.

New data sources
No new data was identified for this model.

Other remarks

Ms. Hu recommended that FHWA consider collecting more recent data on SCM fleet size, fuel use, fuel type, etc, because information used in the current model has been outdated.  Regarding a question from the audience on whether or not SCM calculation includes alternative fuel, Mr. Erickson responded “no.”  The concern raised by State representatives was that the1992 EPACT has mandated the use of alternative fuels on public sector fleets and fuel providers’ fleets.  Mr. Erickson indicated that Form-551M is to be modified at a later time to include alternative fuel information.  FHWA recognizes that a large percent of SCM fleets are using alternative fuels, which are currently being counted as gasoline gallons.  In conclusion for this section, Mr. Erickson reemphasized that State data is necessary.  Models are necessary to achieve consistency since State data may, or may not, meet FHWA requirements.  The workshop group was referred to Table MF-21 of Highway Statistics as “the most complete reference.”  Mr. Erickson also reminded the workshop participants that fuel gallons were used in calculating State shares for distributing HTF monies.

4.  AN ANALYST’S VIEW ON MOTOR FUEL DATA

Mr. Kris Kubik from Indiana Department of Transportation (INDOT) talked to the workshop participants about the motor fuel data from a State analyst’s point of view.  He pointed out that there is a large variation in the percent growth of fuel use among States.  And, no apparent correlation between monies and gallons can be identified.  Mr. Kubik suggested the audience look at the effects on a “bystander” State.  He told the group “if the amount (i.e., gallons) is not the issue, then accuracy and fair share are.”  Because under the current attribution process, every State is impacted by what other States reported as well as what itself reported.  

He raised a concern on current distribution data that is not “reasonable assurance data.”  Oversight does help, according to Mr. Kubik.  He also described some review activities done by INDOT.  He indicated cross checking what was reported with data from industry is important.  At this time, Kubik said, INDOT is not looking at tax evasion related problem yet.  

As a follow-up comment to this presentation, Mr. Erickson pointed out to the audience that ExFIRS/ExSTARS
, once on-line, might provide a “strong double check” for State numbers.  Mr. Juhasz also added that, as a part of its goal, the “Smart Tool” is to provide error checking prior to State data being submitted.  In addition, the “Community of Practice” Web site that FHWA has developed is aiming to provide information to the interest groups before it is published.  FHWA is also promoting peer exchanges through various discussion groups.  Mr. Erickson provided the address of this web site to the workshop participants, http://knowledge.fhwa.dot.gov/cops/hcx.nsf/home.  Access to various “communities” is listed on this web site.  Those interested in motor fuel related topics should select the “Motor Fuel Reporting/HTF Attribution” link. 

5.  ASSIGNMENTS FOR BREAKOUT SESSIONS

Two breakout sessions were conducted during this two-day workshop.  The first session was held in the afternoon of the first day (March 7) and another in the next morning (March 8).  Each breakout session was scheduled for about 90 minutes.  

Participants of the workshop were randomly assigned to one of four discussion groups. Each group was expected to choose a facilitator from its members.  The same groupings were used for both breakout sessions.  All four groups were given the same assignments for their discussion topics.  FHWA also emphasized that thinking outside the box is strongly encouraged.  The assignments for both breakout sessions are described below. 

On the first assignment, participants in each group were asked to discuss the following topics:

· The pros and cons of the existing models used by FHWA:

· Gasohol

· Public use (Federal, State, local)

· Agriculture

· Industrial and commercial

· Construction

· Recreational boating

· Recreational vehicles

· Aviation gasoline

· What should model requirements be, irrespective of what exists today,

· Consistency among States?

· User friendly?

· Transparent?

· Simple/straightforward?

· Identify alternative sources or surrogates for the actual data of interest.

Given what they have heard about the current motor-fuel model capabilities, and their own knowledge of, judgment on, related issues at the State level, the participants were given another set of assignments for the second breakout session.  In this session, FHWA asked the groups to discuss the motor fuel data that the models are producing, in terms of:

· Assessment of own State’s general capability to produce the data,

· by modeling 

· by collection of the data from other sources

· Assessment of other State’s general capability to produce the data,

· by modeling 

· by collection of the data from other sources 

· Knowledge of other data sources, and 

· The impact of the above issues on the equity of attribution.

FHWA also asked the participants to discuss their assessment of the need for additional methods to address the existing gaps in data that are not available from current models.  For example, fuel distributed by Native Americans and not reported to State entities, small equipment gasoline use, etc.   

In addition to the above assignments, FHWA also wanted to hear from the participants on their views of possible modeling options.  The suggested options include:

· FHWA estimation of the data using a single methodology (basically current practice);

· FHWA acceptance of State estimation of the data using one standard methodology;

· FHWA acceptance of State estimation by one of several pre-approved methodologies (sometimes called best practices);

· FHWA acceptance of a State’s proposed estimation procedures;

· FHWA acceptance of a recommendation from a peer group of States that a State’s estimation procedures are acceptable; or

· Take no action, and therefore not to use any modeled data in attribution.

The participants were encouraged to initiate other options or to discuss possibilities during breakout sessions.  FHWA recognized that some options might require a longer timeframe and more resources to implement than a simple update of the existing models.  Also, the existing models may require some adjustment and improvement along the lines discussed at this workshop to continue to function in the time needed to bring longer term solutions on-line.  FHWA anticipated that issues related to financial resources could be addressed through State/Federal pooled funding arrangements, or the National Cooperative Highway Research Program (NCHRP).  Therefore, group participants were reminded not to let the timing or funding issues cloud their discussions.

At the end of each breakout session, facilitators from the four groups summarized the comments and responses from their group.  These summaries were then presented to the reassembled audience and FHWA staff.  Group summaries from both breakout sessions were consolidated and are presented in the next section.

6.  CONSOLIDATED RESPONSES FROM BREAKOUT GROUPS

GROUP ONE

From information presented by FHWA, the total fuel consumption included about 82% gasoline and 18% others.  It is the consensus of this group that more attention should be paid to the “big-number,” i.e., the 82%.  Participants in this group felt that evaluation of the gross total gallons at state level has as much importance as those deductions (i.e., public use, non-highway use, etc.)  The question should be asked is “do the total gallons at the State-level look reasonable?”  Since State fuel distributors, especially those top ones, have a good account for their inventory at the beginning and the end of each month, maybe these can be looked at for cross checking purposes. 

The gasohol model is of higher concern to most States, particularly in New York State.  Aside from the gasohol model, the amount of fuel involved in all other models accounts for less than 1% of the total as reported in the latest Form 551M by New York State.  Realizing there is a large variation in many State-reported usage of gasohol vs. FHWA numbers, many participants expressed their desire of learning from experiences of those “good States” (as defined by FHWA in the gasohol model).  Therefore, the group is recommending FHWA shares the list of “good States” with States and Division offices.

States and Division offices are asking FHWA to help them to better understand the assumptions used in the current models.  Many expressed the wish to understand what inputs to the models are, specifically for their own States.  Group participants were also interested in being contact by FHWA on their State-reported data if discrepancies were identified.  The group suggested FHWA consider comparing State-reported numbers with FHWA-model estimates over time.  This exercise can help FHWA, as well as States, investigate potential causes of discrepancies.  It will also allow comparisons across multiple States that might be useful for identifying any “spikes” or unusual patterns.

Native American fuel use, especially for States such as Kansas, New York, and Connecticut, remains to be an issue that needs to be resolved.  States also commented that different agencies and entities within the State are responsible for different areas of data reporting.  Many models used by these State agencies should be independently verified and validated.  Furthermore, the level of detail takes time/money and requires coordination from all offices. Most States have no resources to do so, however.  As a result, it is recommended that the models should be run nationally (i.e., by FHWA) and validated by States and Division offices when possible.  Dialogue from both sides (i.e., FHWA and States) to ensure the validity of numbers is strongly encouraged.

Participants from this group also felt that more time would be needed for them to review the models and associated data in order to provide more constructive recommendations to the FHWA.  To help them with a better understanding on the “computations behind the tables,” they would like to know how the FHWA models derive estimates for their States.  That is, what input data was used for a State to generate those outcomes appeared in the tables for that State.  Finally, the group believed that Division offices should be a catalyst to raise the issue of multiple State agencies (transportation, revenue, etc.).

GROUP TWO

Participants in this group reviewed the independent variables used in the current gasohol model.  They concluded that these variables seem to be reasonable.  No suggestion was made to add variables, or substitute with alternative variables, to the current model.  Possibility of using industrial data on supplier distribution of ethanol for model validation purpose was discussed, but no specific recommendation was made.  The current gasohol model included a non-attainment area VMT variable.  Some participants argued that population, rather than VMT, might be more reasonable.  

This group also discussed the recreational boating model.  Some of the group members felt that marina surveys (e.g., State or trade industry) might provide opportunities for additional data to the current model.  Another idea was to use the growth in motor fuel to proxy the growth in recreational boating use.  Several States also have been relying on data from the 1991 National Recreational Boating Survey in their own analyses.  The desire for a more recent set of data was also expressed.  This group also shared the same view as the first group in that more emphasis should be put on the “larger shares”(i.e., the 82%).  
Group Two concluded that the model should be run at national level, with opportunity for States to review and comment on modeled data.  The group felt that States might be capable of modeling, but could end up with the possibility of 50 different ways of modeling. 

In considering the opportunity to do more detailed data collection, the group felt that a cost/benefit analysis must be completed to decide if it is worth the change. They thought it might need a bigger push to get more information from gasohol suppliers.  Suppliers are typically reluctant to release proprietary information.  States may consider working with professional associations, trade organizations, etc. to get better gasohol information.  In conclusion, the group emphasized that the gasohol model has the greatest impact on the attribution process.  And any efforts to make results more credible would be the goal for all that are involved.  Referring to one of the examples discussed previously during the presentation by INDOT, the group expressed a need for a FHWA policy/procedure that can address the inconsistencies among neighboring states and “blips” in the time series.  FHWA responded that a procedure would be included in the Smart Tool to identify or flag these blips.

GROUP THREE

This group emphasized that data collection is the most important activity.  In general, this group had a very unique view on the issues.  Several unconventional suggestions were presented to the audience.  One of the suggestions was that States reporting accurate data should be rewarded.  The group suggested that the attribution process should be structured in such a way that the “more accurate a State’s reporting, the more money it receives.”  As they pointed out, in many cases, a State’s incentive is either to report “bad data,” or not report at all.  A member of this group thought that information collected on the IRS Form-720 should be by State, by fuel type.  They also argued that by raising the gasohol tax rate to the same rate for gasoline, the gasohol reporting issue would be eliminated.  Instead of the three current gasohol tax rates, they suggested using one rate, such as the one for the 10% blend.  

Regarding the “proximity” variable in the current gasohol model, the group pointed out that 92% of Nebraska’s ethanol is being shipped to California.  Therefore, proximity did not seem matter. The group also asked whether FHWA checks or knows each State’s practices concerning the producer’s incentive amounts or blender’s incentive amounts.  This group also questioned the need for monthly reporting of motor fuel.  Instead of the monthly reporting, they suggested an annual reporting process. The group stated that if IRS data is the best data then “go with it!”  They argued that instead of forcing 50 States to give better data to FHWA, have one agency (i.e., IRS) furnish the “more accurate” data.
Similar to those from the other groups, participants in this group also recommended that current national level models seem reasonable.  And, there should be some comparisons between the FHWA model estimates and the reported data.  The group also suggested the use of FTA-defined codes to standardize reporting.  Issue on “Native American fuel uses” was mentioned, but no specific recommendation was provided.

GROUP FOUR

The group had only one conclusion from their first breakout session, which pertains to the models.  The participants emphasized that FHWA needs to keep States and Division offices in the loop.  They suggested FHWA should provide updated contact list to States, use Internet list server such as FTA for communications, distribute results to participants electronically, and follow-up with conference calls if necessary.   

7.  SUMMARY OF RECOMMENDATIONS AND ACTION ITEMS

The two-day workshop provided an opportunity for FHWA to communicate with States and Divisions on the importance of FHWA motor-fuel models in the HTF attribution process.  To this extent, the workshop attendees reached a remarkable consensus on several issues related to topics established by FHWA.  Specific recommendations and action items generated from the discussions are summarized in the following.

· Generally, the current structure of models is acceptable to the States.  It is also agreed that responsibility of modeling should be kept at the Federal level and validations by States/Divisions should be allowed.  Most felt that States do not collect the same type of information and all do not do things the same way.  Furthermore, how does a State determine whether others are producing accurate data?  Therefore, it is logical that models should be done at the national level.

· More communications are needed. FHWA should inform States/Divisions when inconsistency between State-reported and FHWA- estimated data is identified.  States should have opportunities to reevaluate their data for resubmission.  States are requesting opportunities to review tables before the final number is published.  Furthermore, Communications between FHWA and States/Divisions as well as States/Divisions communications are important and should be encouraged.

· Information sharing and lessons-learned would be helpful to States.  For example, the list of “good States” should be shared by FHWA, particularly for the reporting of gasohol gallons.  Other States can benefit from these examples so data quality of their future submissions can be improved.  Meetings such as seminars or workshops provide opportunities for States to gain important information.  For example, States and Division offices are not aware of the EPA NONROAD model.   

· More attention should be placed on the “big number” (i.e., total gallons) and not only on the deductions.  FHWA might consider doing a position paper on this subject.  The 6% gap between State total and FHWA number (based on IRS) also needs further investigation.  Possible double counting among States might be one of the causes for this discrepancy. 

· Comparisons between State-reported numbers and FHWA model estimates over time were recommended.  FHWA should examine the historical data, investigate potential causes for discrepancies, and identify possible patterns across multiple States. It was also recommended that sensitivity analysis be conducted to evaluate the potential impact of different inputs to the apportionment process.

· Input data to the models should be updated with the most recent information.  Models are not to be revised until States have opportunities to further review and understand them and can provide feedback to FHWA.

· States would like to have information on the data used in FHWA motor fuel models for their specific States.  They want to understand what goes into, as well as what results from, the models for their States.  FHWA should prepare a table showing data on major factors (variables) used in the models, as well as the total gallons by State.

� The report can be obtained on a CD-ROM from FHWA or downloaded by log-in to � HYPERLINK http://knowledge.fhwa.dot.gov/cops/hcx.nsf/home ��http://knowledge.fhwa.dot.gov/cops/hcx.nsf/home�, select the option “Motor Fuel Reporting/HTF Attribution”, and click on the “Works in Progress” tag.


� See � HYPERLINK http://www.fhwa.dot.gov/ohim/surresul.pdf ��http://www.fhwa.dot.gov/ohim/surresul.pdf�.


� United States General Accounting Office, Highway Funding: Problems with Highway Trust Fund Information Can Affect State Highway Fund, GAO/RCED/AIMD-00-148, June 2000.


� The report can be downloaded from the Office of Highway Policy Information web site by log-in to � HYPERLINK http://knowledge.fhwa.dot.gov/cops/hcx.nsf/home ��http://knowledge.fhwa.dot.gov/cops/hcx.nsf/home�, select the option “Motor Fuel Reporting/HTF Attribution,” and click on the “Works in Progress” tag.





� Note that General Aviation Activity Survey has been renamed as General Aviation and Air Taxi Activity Survey since 1993.





� Current update on the Excise Files Information Retrieval System (ExFIRS) and its components, including the Excise Summary Terminal Activity Reporting System (ExSTARS), can be found at Federation of Tax Administrators (FTA) web site � HYPERLINK http://www.taxadmin.org/fta/mf/exstars.ssi ��http://www.taxadmin.org/fta/mf/exstars.ssi�. 
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