Methodology for Projecting Future Year Vehicle Populations
When activity data for inventories are not yet available or absent for a given year, it is standard practice to project or model the activity for future years until actual data becomes available.  This method best describes how to project future year activity data for vehicle populations…


Vehicle Population Projection =   Actual Vehicle Population             X     Projected Vehicle Miles Traveled 

				  Actual Vehicle Miles Traveled

Note: Projected VMT is provided for in the VMT by County.xlsx file in the Forecasted Growth worksheet.
Example: Project 2019 Vehicle Populations
Step 1. Set up the Equation 
2019 Vehicle Population Projection = (2017VPOPa/2017VMTa) * 2019VMTp 
Where:
VPOPa = Actual vehicle population 
VMTa   = Actual vehicle miles traveled  
VMTp   = Projected vehicle miles traveled 

Step 2. Select Actual and Projected Activity Data
2017 VPOPa = 1,242,840
2017 VMTa = 14,943,118,310
2019 VMTp = 15,096,169,070

Step 3. Calculate 
2019 VPOPp = (1,242,840/14,943,118,310) * 15,096,169,070
2019 VPOPp = 1,255,569

RESULTS
Projected 2019 Vehicle Population Activity Data = 1,255,569









ADDITIONAL NOTES

This method was chosen as it generates results that are consistent with the national profiles for vehicle populations in operation in comparison to total vehicle miles traveled. The number of vehicles in operation are trending in the same direction as the total vehicle miles traveled each year since 1950 as depicted in this table below compiled by the Office of Energy Efficiency & Renewable Energy. (https://www.energy.gov/eere/office-energy-efficiency-renewable-energy)

May 27, 2019: Growth in Vehicle-miles of Travel and Number of Vehicles Outpaces Population Growth.
[bookmark: _Hlk83123809]https://www.energy.gov/eere/vehicles/articles/fotw-1083-may-27-2019-growth-vehicle-miles-travel-and-number-vehicles

[image: Population and vehicle growth comparison, 1950 to 2017. Graph shows resident population, number of households, number of licensed drivers, number of vehicles in operation, and total vehicle miles traveled.]
Source: Oak Ridge National Laboratory, Transportation Energy Data Book: Edition 37.1, Oak Ridge, TN, 2019.



Once the statewide projections are made, a growth factor is determined and applied to the vehicle populations to distribute the growth rates to the individual vehicle classes.  The following calculations are applied to determine the growth rates broken up into three parts. 
The first part involves calculations for the Percent (Straight-Line) Growth Rate to determine the changes that occurred between the projected and actual vehicle populations.  The second converts the Percent Rate over to a Growth Factor.  Part three applies the growth factor to the individual vehicle classes to determine new populations by vehicle class at the county or town level.  
Part 1. Calculate Percent (Straight-Line) Growth Rates where the percent of change from one period to another is calculated using the following formula…

	

Percent Rate =   VPresent – VPast      X     100 
			VPast

Example: Project the Percent (Straight-Line) Growth Rate for vehicle population between 2017 Actual activity data and the 2019 Projected activity data. 
Step 1. Set up the Equation
2019 Vehicle Population Percent of Rate Changes
2019 Percent Growth Rate = [(2019VPresent – 2017VPast)/2017VPast)] x 100

Where:
VPresent = Present or future vehicle population value
VPast = Past vehicle population

Step 2. Select the present and past values
2017 VPast = 1,242,840
2019 VPresent = 1,255,569

Step 3. Calculate
2019 Percent Growth Rate = [(1,255,569 – 1,242,840)/1,242,840)]x100

RESULTS
2019 Percent Growth Rate = 1.0242224

Part 2. Convert the Percent Growth Rate over into a Growth Rate Factor by converting the Percent Growth Rate into a decimal format and then add 1 in the following manner…

Growth Factor = (Percent Growth Rate/100) + 1

Example: Calculate the Growth factor for the 2019 Percent Growth Rate

Step 1. Set up the Equation
2019 Growth Factor = (2019 Percent Growth Rate/100) +1

Where:
2019 Percent Growth Rate/100 converts the 2019 Percent Growth Rate into a decimal format

Step 2. Select the data
2019 Percent Growth Rate = 1.0242224

Step 3. Calculate
Growth Factor = (1.0242224/100) + 1

RESULTS
Growth Factor = 1.0102422

Part 3. Apply the Growth Rate to the projected vehicle populations to estimate growth for the individual vehicle classes in the following manner…

Projected Vehicle Population = Actual Vehicle Population X Growth Factor

Example: Apply the Growth Factor determined for the changes between 2017 Actual vehicle populations to the 2019 Projected vehicle populations to the 2017 vehicle populations by vehicle class.

Step 1. Set up the Equation
2019 Vehicle Population by Vehicle Class = 2017 Vehicle Population by Vehicle Class x Growth Factor

Where: 
	Vehicle Classes
	2017 Vehicle Population

	Motorcycle
	         48,822 

	Passenger Car
	       430,049 

	Passenger Truck
	       630,519 

	Light Commercial Truck
	         69,932 

	Intercity Bus
	               307 

	Transit Bus
	               448 

	School Bus
	            3,558 

	Refuse Truck
	            1,342 

	Single Unit Short-haul Truck
	         42,779 

	Single Unit Long-haul Truck
	            2,730 

	Motor Home
	            4,232 

	Combination Short-haul Truck
	            4,542 

	Combination Long-haul Truck
	            3,580 

	Total
	    1,242,840 



Growth Factor = the factor determined for the 2017 to 2019 vehicle population growth.
Step 3. Calculate
	Vehicle Classes
	2017 Vehicle Population
	Growth Factor
	2019 Vehicle Population

	Motorcycle
	         48,822 
	1.0102422
	         49,322 

	Passenger Car
	       430,049 
	1.0102422
	       434,454 

	Passenger Truck
	       630,519 
	1.0102422
	       636,977 

	Light Commercial Truck
	         69,932 
	1.0102422
	         70,648 

	Intercity Bus
	               307 
	1.0102422
	              310 

	Transit Bus
	               448 
	1.0102422
	              453 

	School Bus
	            3,558 
	1.0102422
	           3,594 

	Refuse Truck
	            1,342 
	1.0102422
	           1,356 

	Single Unit Short-haul Truck
	         42,779 
	1.0102422
	         43,217 

	Single Unit Long-haul Truck
	            2,730 
	1.0102422
	           2,758 

	Motor Home
	            4,232 
	1.0102422
	           4,275 

	Combination Short-haul Truck
	            4,542 
	1.0102422
	           4,589 

	Combination Long-haul Truck
	            3,580 
	1.0102422
	           3,617 

	Total
	    1,242,840 
	1.0102422
	   1,255,569 



RESULTS
	Vehicle Classes
	2019 Vehicle Population

	Motorcycle
	                    49,322 

	Passenger Car
	                  434,454 

	Passenger Truck
	                  636,977 

	Light Commercial Truck
	                    70,648 

	Intercity Bus
	                          310 

	Transit Bus
	                          453 

	School Bus
	                      3,594 

	Refuse Truck
	                      1,356 

	Single Unit Short-haul Truck
	                    43,217 

	Single Unit Long-haul Truck
	                      2,758 

	Motor Home
	                      4,275 

	Combination Short-haul Truck
	                      4,589 

	Combination Long-haul Truck
	                      3,617 

	Total
	               1,255,569 





APPENDIX A  
	sourceTypeID
	sourceTypeName
	Total Of 2017_BMV_ID

	11
	Motorcycle
	                              48,822 

	21
	Passenger Car
	                            430,049 

	31
	Passenger Truck
	                            630,519 

	32
	Light Commercial Truck
	                              69,932 

	41
	Intercity Bus
	                                    307 

	42
	Transit Bus
	                                    448 

	43
	School Bus
	                                3,558 

	51
	Refuse Truck
	                                1,342 

	52
	Single Unit Short-haul Truck
	                              42,779 

	53
	Single Unit Long-haul Truck
	                                2,730 

	54
	Motor Home
	                                4,232 

	61
	Combination Short-haul Truck
	                                4,542 

	62
	Combination Long-haul Truck
	                                3,580 

	
	
	                         1,242,840 



[bookmark: _Hlk83206473]Source: https://www.maine.gov/dep/air/mobile/vehicle-data.html 
File: Vehicle population.xlsx file, partial clip of the 2017_NEI_VPOPv1_Final worksheet data















APPENDIX B
[image: ]
Source: https://www.maine.gov/dep/air/mobile/vehicle-data.html
File VMT by County.xlsx, partial clip from Forcasted Growth worksheet.

Source: Maine Department of Environmental Protection, Bureau of Air Quality, Mobile
Sources Section, FEB. 2, 2022. https://www.maine.gov/dep/air/mobile/vehicle-data.html
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image2.emf
Actual and forcasted VMT 1986 to 2050

YearAndroscogginAroostookCumberlandFranklinHancockKennebecKnoxLincolnOxfordPenobscotPiscataquisSagadahocSomersetWaldoWashingtonYorkState wide

Actual 1986623,141,980###471,549,822###406,812,429###474,672,937###9,921,469,681

Actual 2000866,477,150###702,672,450###551,247,820###656,169,625###14,153,668,510

Actual 2001895,681,837###714,784,227###541,372,595###675,081,432###14,329,328,159

Actual 2002897,891,605###732,984,605###567,565,510###675,497,105###14,652,520,580

Actual 2003958,506,545###755,803,412###591,153,117###675,082,107###14,967,694,715

Actual 2004934,617,175###758,814,195###590,386,770###681,468,140###14,844,055,425

Actual 2005945,180,640###701,794,625###597,135,620###692,574,725###14,945,803,920

Actual 2006956,194,749###721,977,508###578,541,053###682,030,258###15,017,564,544

Actual 2007935,046,521###713,131,302###574,304,348###679,351,136###14,949,636,846

Actual 2008950,139,685###706,690,964###562,776,748###667,349,029###14,531,993,749

Actual 2009938,431,539###699,916,884###556,961,245###676,392,677###14,482,193,206

Actual 2010926,558,114###710,514,495###553,046,894###672,934,344###14,549,453,286

Actual 2011919,128,853###696,059,344###554,544,985###652,016,600###14,297,800,809

Actual 2012921,092,042###688,582,724###561,732,821###632,498,247###14,369,918,159

Actual 2013914,981,128###689,227,325###567,759,924###633,492,858###14,398,279,893

Actual 2014907,228,736###694,518,551###550,885,017###648,702,889###14,344,367,406

Actual 2015945,652,786###705,030,394###569,058,568###642,471,226###14,828,805,345

Actual 2016974,192,376###741,525,844###567,817,309###646,516,495###14,984,947,407

Actual2017949,755,266###730,587,813###547,485,535###654,811,584###14,943,118,310

Projected2018955,076,100###735,465,747###551,199,210###657,789,483###15,019,448,740

Projected2019960,426,744###740,376,250###554,938,075###660,780,924###15,096,169,071

Projected2020965,807,363###745,319,538###558,702,302###663,785,970###15,173,281,294

Projected2021971,218,126###750,295,832###562,492,062###666,804,681###15,250,787,412

Projected2022976,659,202###755,305,351###566,307,528###669,837,121###15,328,689,436

Projected2023982,130,761###760,348,317###570,148,875###672,883,352###15,406,989,388

Projected2024987,632,974###765,424,954###574,016,279###675,943,436###15,485,689,302

Projected2025993,166,011###770,535,486###577,909,916###679,017,436###15,564,791,220

Projected2026998,730,046###775,680,140###581,829,964###682,105,416###15,644,297,196

Projected20271,004,325,253###780,859,143###585,776,602###685,207,440###15,724,209,294

Projected20281,009,951,806###786,072,725###589,750,011###688,323,570###15,804,529,588

Projected20291,015,609,881###791,321,116###593,750,372###691,453,872###15,885,260,163

Projected20301,021,299,654###796,604,550###597,777,868###694,598,410###15,966,403,116


