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Chapter 8 Economic Impact of Studded Tires in Alaska 

8.1 Introduction 

Studded tires in Alaska create economic impacts for vehicle owners, the state 
government, and the community as a whole. For each of these groups this chapter 
describes and estimates the economic impacts of studded tires. These impacts include 
spending for studded tires, revenues collected from the tire tax, the costs of road 
maintenance, and the savings from traffic crashes avoided by the use of studded tires. 

8.2 Vehicle Owners 

8.2.1 Spending for Studded Tires 

The most direct economic impact of studded tires is the additional cost to vehicle 
owners of purchasing studded tires instead of non-studded tires. Based on a survey of tire 
prices in three retail tire stores in Anchorage, the retail price of studded tires is about $10 
to $20 more than non-studded winter tires. This price differential varies substantially 
across the quality of the tires, the quality of the studs, the different retailers, the size of 
the tires, and the type of vehicle using the tires. 

In addition to the higher retail price for studded tires, effective July 1, 2004, the 
State of Alaska will assess a $5.00 tax on all conventional studded tires sold in the state. 
Therefore, starting in 2004, each conventional studded tire would be about $15 to $25 
more expensive (including the studded tire tire tax) than a non-studded tire. Li~htweight 
studded tires would be about $10 to $20 more expensive that non-studded tires. 

In order to estimate the total additional cost of studded tires, the following three 
assumptions are made: 1) The total additional cost of all studded tires is the additional 
cost per tire multiplied by the total number of tires sold in the state; 2) Total tire sales is 
the number of vehicles using each type of tire multiplied by the percent of vehicles 
buying new tires each year; 3) The number of vehicles using each type of tire is the total 
number of registered vehicles multiplied by the percent of vehicles using each type of 
tire. 

Based on the UAA survey of tires use reported in Chapter 7 of this report (see 
Table 7.4), about 21 % of cars use lightweight studs and 39% use conventional studs and 
40% use other types of tires in the winter (see Table 8.1 and Figure 8.1). It is assumed 
that all cars and trucks use their winter tires only in the winter months, and that all 
vehicles use a second pair of (non-studded) summer tires in the summer months. 
Because there is no comprehensive information about studded tire use in areas outside 
Anchorage, it is also assumed that studded tire use in the rest of the state is the same as 
observed in Anchorage. 

1 The tire tax for both lightweight studded tires and non-studded tires is $2.50. There is no additional $5.00 
studded tire tax for lightweight studded tires. 
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Table 8.1: Percent of Vehicles Using Each Type of Tire in Anchorage in Winter 2002-2003 
UAA ;:,urvey Kesuns l"ercem OT All vemc1es usmg 1::acn I ype OT I ire 

Percent of 
Percent of Vehicles 

Vehicles 
with Studs that Use 

Percent Percent 
Using All 

each Type of Stud 
Light- Conven- Percent 

Types of Light- Conven- weight tional Blizzak All Other Tires with 
Type of Vehicle Studs weight tional Studs Studs Tires Tires No Studs 

L;ar !J~.Z"lo 04.tlo/o tJ:J.Z"/o ZU.tJ"lo ,jtl,O70 U.::JU7o 4U.J7o 4U.O7o 

SUV 42.7% 38.0% 62.0% 16.2% 26.5% 0.50% 56.8% 57.3% 
Truck 39.8% 18.1% 81.9% 7.2% 32.6% 0.50% 59.7% 60.2% 
Van 60.1% 24.5% 75.5% 14.7% 45.4% 0.50% 39.4% 39.9% 
Average 50.4% 28.9% 71.2% 14.6% 35.9% 0.50% 49.0% 49.6% 

Commercial Trucks, Busses NA NA NA NA NA NA NA 100% 

Motorcycles and Trailers NA NA NA NA NA NA NA 100% 

Source: Columns two through four are from Table 7.4 of Zubeck et al (2003). Columns five through nine are calculated from UM 
Survey results. For example, the percent of a// vehicles that using conventional studs (column 6) is the product of the percent of those 
vehicles that use any type of stud (from UM survey) (column 2) multipled by the percent of vehicles with studs that use conventional 
studs (from UM survey) (column 4). There is no information on studded tire use by commercial trucks, busses, motorcycles, or trailers 
and assume all of these types of vehicles use non studded tires. Also, there is no information on studded tire use outside of Anchorage, 
so this study assumes that studded tire use statewide is the same as observed in Anchorage. 
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Figure 8.1: Percent of Each Type of Vehicle that 
Use Each Type of Tire in Winter 2002-2003 in 

Anchorage 
100% -

80% ---

60% -

40% 

20% 

0% -

Cars SUV Truck 

Type of Vehicle 

Van 

o Lightweight Studs 

111 Con\entional Studs 

rnll No Studs 

Source: Table 8.1 

The percent of vehicles using each type of tire (Table 8.1) multiplied by the total 
number ofregistered vehicles (Table 8.2) equals the number of vehicles using each type 
of tire. Based on this calculation, about 81,000 cars and trucks in Anchorage use 
conventional studded tires (Table 8.3). Assuming similar studded tire usage statewide, 
about 200,000 cars and trucks statewide use conventional studded tires, and an additional 
94,000 cars and trucks statewide use lightweight studs statewide. 
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Table 8.2: Number of Registered Vehicles 
Region 

Type of Vehicle Anchorage Rest of State State Total 
Passenger Cars 170,315 218,934 389,249 
Pickup Trucks 58,546 126,859 185,405 
Commercial Trucks 12,136 23,897 36,033 
Bus 682 2,266 2,948 
Trailers 35,009 68,174 103,183 
Motorcycle 7,504 10,659 18,163 
Total 284,192 450,789 734,981 

1
Source: uIvIsIon ot Motor \i ehIcIes, Alaska L apartment ot AdmIrnstratIon, 
2002 Currently Registered Vehicles, 
http://www.state.ak.us/dmv/research/curreg02.htm 

Table 8.3: Estimated Number of Vehicles Using Each Type of Tire in Winter 
Region 

Type of Vehicle Type of Winter Tire Anchorage Rest of State State Total 
Cars No Studs 69,489 89,325 158,814 

Conventional Studs 65,739 84,505 150,244 
Lightweight Studs 35,088 45,104 80,192 

Trucks No Studs 19,084 41,351 60,435 
Conventional Studs 15,499 33,585 49,084 
Lightweight Studs 4,218 9,139 13,356 

All Cars and Trucks with Studs Conventional Studs 81,238 118,090 199,328 
Lightweight Studs 39,305 54,243 93,548 

Commercial Trucks, Susses No Studs 12,818 26,163 38,981 

Motorcycles and Trailers No Studs 42,513 78,833 121,346 

Source: The number of vehicles using each type of tire is the product of the percent of vehicles using each type of 
tire from Table 8.1 multiplied by number of registered vechilcs from Table 8.2. These estimates of numbers of 
vehicles using each type of tire is for the winter months only. It is assumed that all cars and trucks use a second set 
of (non-studded) summer tires during the summer months. 

Vehicle owners using studded winter tires do not buy new tires every year. About 
23% of the registered cars and trucks buy new winter tires each year. This includes 11 % 
of existing cars and trucks that buy replacement tires and 12% of all registered cars and 
trucks that are new vehicles with new tires (see Table 8.4). It is assumed that the same 
percentage (23%) of vehicles using non-studded winter tires also buy new non-studded 
winter tires. In addition, it is assumed that the same percentage (23 % ) of all car and truck 
drivers also buy (non-studded) summer tires each year. 
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Table 8.4: Percent of Vehicles Buying New Tires each Year 
t-'ercem or 

Type of Vehicle Type of Purchase Vehicles 
I cars and I rucKs Tires on new cars sold 1:C/o 

Replacement tires on existing vehicles 11% 
Total 23% 

1commercIaI I rucKs and t5uses 1 otaI LU% 
Motorcycles and I railers I otal LU% 

Note: The percent of vehicles buying replacement tires for existing vehicles assumes that each set of 
tires lasts nine years. This is about twice the average lifetime of a set of tires if the tires were used year 
round. However, it is assumed that cars and trucks use two sets of tires -- one set of winter tires and 
one set of summer tires. Each are assumed to be used about half the year. If each vechicle, on 
average, replaces both sets of tires about every nine years, then one ninth (1 / 9) or about 11 % of all 
vehicles replace their tires in a specific year. 

The percent of cars and trucks that are new (12 %) is assumed to be the ratio of total new car sales in 
the US from Plunket, Jack W, Plunkett's Automobile Industry Almanac, Plunkett Research Ltd, 2002 
divided by the number of registered automobiles from Federal Highway Administration, Highway 
Statistics 2002, Table MV-1 State Motor Vehicle Registration. 

It is assumed that commercial trucks, busses, motorcycles and trailers use the same tires year 
round so they will replace their tires more often than cars and trucks that use two sets of tires 
during the year. It is assumed that commercial trucks, busses, motorcycles, and trailers replace 
tires about every five years. So, in any particular year about 20% ( =1/ 5) of these vehicles buy 
replacement tires. We do not have estimates of the number of tires purchased for new 
commercial trucks, busses, motorcycles, or trailers. 

The percentages of the number of cars buying new or replacemenet tires (Table 
8.4) multiplied by the total number of cars using each type of tire (Table 8.3) equals the 
number of tires purchased each year (Table 8.5). Based on these calculations, in 
Anchorage, vehicle owners buy roughly 75,000 conventional studded tires. Statewide, 
they buy about 185,000 conventional studded tires. 

Table 8.5: Estimated Number of Tires Purchased each 
Year 

Rest of 
Type of Tire Anchorage State State Total 

onventIona tu e ires 75, ' 5 
Lightweight Studded Tires 36,431 50,277 86,708 
Non Studded Winter Tires 82,096 121,122 203,218 
Non Studded Summer Tires 193,826 280,854 474,680 
Truck and Bus Tires 15,382 31,396 46,777 
Motorcycle and Trailer Tires 17,005 31,533 48,538 

The number of each type of tire purchased is the percent of vehicles 
buying each type (Table 8.4) multiplied by the number of vehicles using 
each type of tire (Table 8.3) 
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The total additional cost of studded tires is the product of these total tire sales 
multiplied by the additional cost per tire. As listed in Table 8.6, the additional annual 
cost to vehicle owners of purchasing conventional studded tires (including the studded 
tire tax) is between $2.8 million and $4.6 million annually. The additional cost of buying 
lightweight studded tires is about $0.9 million to $1.7 million per year. 

Table 8.6: Additional Annual Cost of Purchasing Studded Tires 
Region 

Type fo Tires Estimate oa 

$1,493,793 $2,144,600 $3,638,393 

Source: Additional cost per tire from survey of key informants of retail stores in Anchorage in 
October 2003. Estimates of number of tires sold from Table 8.5 

8.2.2 Additional Fuel Costs 

Carlsson (1981) found that vehicle fuel costs increase by 2% for studded tires. 
Alppivouri (1995) reports that fuel consumption is 1.2% greater with studs than without. 
Using these percentages, the additional fuel costs for Alaska is calculated to be between 
$1 million and $2 million annually (Table 8. 7). These costs are borne by the vehicle 
owners who purchase the fuel. 

Table 8.7 Calculation of Added Fuel Costs from Studs 
Ancnorage Kest or ,:nate ~tate I ota1 

Vehicle Miles Traveled with studs (millions ot miles) 325 882 1207 
Cost per gallon of fuel $1.70 $1.90 $1.80 
Miles per gallon of fuel 20 20 20 
Estimated total fuel cost for all miles driven on studs $27,635,223 $83,766,488 $108,618,550 
Additional Cost of Fuel from use of studs 

'Low estimate ;i>Lr0,0bL :jitl;j/ ,000 :ji1 ,uoo, 100 

High estimate $552,704 $1,675,330 $2,172,371 
Vehicle miles traveled with studs from Table 8.8. Cost per gallon from informal ISER survey in October 
2003. Total fuel cost is assumed to be vehicle miles traveled with studs multiplied by cost per gallon divided 
by miles per gallon. Additional fuel cost is 1.2% (Low estimate) or 2% (high estimate) of total fuel cost. 
These percent increases in fuel costs due to studs are from Alppivouri (1995) (low estimate) and Carlsson 
(1981) (high estimate) 
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8.2.3 Savings in Travel Time 

Several studies found that cars with studded tires drove faster than when they did 
not have studs (Asano (2002) and Carlsson (1981)). This increase in travel speed saves 
on travel time for the driver and their passengers. Carlsson (1981) found that vehicles 
travel 2 to 3 km/ h faster with studded tires. He does not report the mean travel speed for 
his study. Ifwe assume the average urban speed of 35 km/h, this implies a 6% to 9% 
increase in travel speed for those using studded tires. 

These improvements in travel speed would occur primarily on days when the 
roadways are snowy or icy. A Transportation Research Board study of winter travel in 
Minnesota (Perchonok, 1978) found that travel in urban areas in Michigan and Minnesota 
o~ complete or partial coverage by snow or ice occurs 26% of the time during the 
wmter. 

Based on these rough estimates of the increased travel speeds using studs and 
road snow and ice coverage, this current study developed estimates of the time saved 
from the use of studded tires for only the vehicles using studs and only for the days that 
roads are covered in snow or ice. Table 8.8 summarizes low, medium, and high estimates 
of dollar value of travel time savings to vehicle owners using studded tires. The total 
travel cost savings statewide to vehicle owners using studs amounts to $5 million to $6 
million annually. These travel cost savings are borne by those who travel in vehicles 
with studded tires. 

8.2.4 Avoided Crash Costs for Vehicle Owners 

Studs provide additional traction on icy and snowy streets. Studs reduce the 
number of traffic crashes and so reduce the costs of traffic crashes. Vehicle owners and 
the drivers and passengers of vehicles with studs are the direct beneficiaries of some of 
these avoided costs of crashes. Section 8.4 of this chapter discusses the avoided costs of 
crashes in detail, including the benefits to vehicle owners and passengers. 

2 Table B-13, p 26, and Table B-27, p 35 of Perchonak (1978). There are no estimates of snow and ice 
coverage of roads available for Alaska. It is likely that the percentage of time traveling on snow and ice 
covered roads varies considerably across regions of Alaska and also across different areas within 
Anchorage. 
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314 

451,026 
479,071 

$12.85 $12.85 

$3,037,047 
$3,279,334 
$3,470,342 

$5,348,167 
$5,795,690 
$6,156,068 

ource: um er o e Ic es sing tu s rom Ta e 8.3. um er o ve Ic e mI es trave e wit stu s 1st e 
total vehicle miles traveled in Alaska from Alaska DOT/PF Traffic Accident Report times the number of 
vehicles with studs divided by the total number of registered vehicles. The number of vehicles miles traveled 
with studs on snow and ice is 26% of the total vehicle miles traveled by vehicles with studs. This 26% is the 
average percent of driving time on roads completely or mostly covered with snow or ice in Minnesota and 
Michigan as reported in Table B-13, p 26 and Table B-27, p 35 of Perchonak (1978). Percent change in 
driving speed are from Carlsson (1981 ). 

Average travel speeds are based on informal ISER survey of major aterials in Anchorage during October 
2003, including Tudor Road, Northern Lights, and Arctic Boulevard. Actual travel speeds vary substantially 
across the city. Hours traveled on snowy and icy roads with studs is total vehicle miles traveled on icy and 
snowy roads divided by average travel speed in miles per hour with studs. Hours traveled on snowy and icy 
roads without studs is total vehicle miles traveled on icy and snowy roads divided by average travel speed in 
miles per hour without studs. Hours saved with the use of studs is the difference between the hours traveled 
on snowy and icy roads without studs minus the hours traveled on snowy and icy roads with studs. Average 
value of time from Schrank and Lomax (2003). Total value of travel time savings equals hours saved traveling 
with studs multipled by the average value of time. 
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8.3 State Government 

8.3.1 Tax Revenue Collections 

The new state tire tax will collect $2.50 for every tire sold and an additional $5.00 
for every conventional studded tire sold. The tax applies both to original tires on new 
cars and to replacement tires purchased for vehicles. The number of tires sold (Table 8.5) 
multiplied by the tire tax per tire equals the total tax revenues generated from tire sales 
(Table 8.9). Sales of conventional studded tires would raise about $1.4 million annually. 
In addition, about another 860,000 other types of tires would be sold annually (Table 8.5) 
and raise about $2.1 million. Total revenues from the tire tax would amount to about 
$3.5 million. This estimate is comparable to the estimate of tire tax revenues developed 
by the Alaska Department of Revenue for several years after the tire tax has been 
collected. As shown in Figure 8.2, about 39% of the tire tax revenues would come from 
conventional studded tire sales and the remaining 61 % of the tax revenues would come 
from sales of other types of tires. 

Table 8.9: Total Tire Tax Revenues Collected by State Government 

Non Studded Summer Tires 
Truck and Bus Tires 
Motorcycle and Trailer Tires 

urren year 
First full year tax is in effect 
Severa years after tax is in effect 

36,431 
82,096 

193,826 
15,382 
17,005 

50,277 
121,122 
280,854 

31,396 
31,533 

86,708 
203,218 
474,680 

46,777 
48,538 

$2,300,000 
$3,300,000 

Source: Number of Tires purchased each year is from Table 8.5. Tax per tire and DOR Estimates 
of revenue from Alaska Department of Revenue (Dickinson et al (2003). Total revenues is product 
of number of tires purchased multiplied by tax per tire. 
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Figure 8.2: Source of Revenues from Alaska Tire 
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Source: Table 8.9 

8.3.2 Spending on Road Maintenance 

Tax 
Lightweight 

Studded Tires 
6% 

Non Studded 
Winter Tires 
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~ Non Studded 
~Summer Tires 

34% 

The Alaska Department of Transportation and Public Facilities estimated the 
additional cost of road maintenance due to studded tires at $5 million annually in 1996.

3 

In order to update these figures this current study estimated the cost of repairing rutted 
roads in Alaska based on the number of lane miles affected by rutting and the average 
annual cost per lane mile of repairing the ruts. 

Table 8 .10 summarizes the total number of lane miles affected by rutting in 
Alaska. The lane miles that experience the most rutting are arterials in urban areas (CTP 
arterials) where traffic is heaviest. As shown in Figure 8.3, roughly one third of all lane 
miles in the state have ruts of 6.3 mm (0.25 in) or more. About 6% of the lane miles in 
the state have rut depth of 12.7 mm (0.5 in) or more. 

3 Barter (1996) 
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Road Class 

CTP Arterials 
CTP Collectors 

1080 
531 

1890 

441 
353 
635 

63 
106 
88 

69 
21 

133 

2 

2 

23 
73 
24 

11 
4 
1 

19 

11 
4 

1607 
1073 
2640 

33% 
51% 
28% 

5% 
18% 
4% 

Local Roads and Streets 327 56 o 385 15% 0% 
Total 6372 2543 389 143 20 9468 33% 6% 

Source: ISER Tabluations of number of lane miles with each rut depth database provided by Scott Gartin, Statewide Pavement 
Mangement Enginner at Alaska Department of Transportation and Public Facilities. According to the Scott Gartin, Angela Parsons, June 
Finkbinner, John Rajek, and Newt Bingham, Alaska DOT/PF 2002 Road Pavement Condition Report, Alaska Department of 
Transportation and Public Facilities, 2002, the lane miles included in this database do not include freeway interchange ramps. Ruts are 
measured in inches of displacement or wear in the wheel paths.Lane miles are units of area one 12 foot lane wide and one mile long 
equal to 63,360 square feet. NHS stands for National Highway System.CTP means Community Transportation Program (non-NHS) State 
roads. 

Figure 8.3 Percent of Lane Miles of Each Rut 
Depth in Alaska 

12.7to19.1 mm 
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Source: Table 8.10 
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The Alaska Department of Transportation 2002 Road Pavement Condition Report 
(Gartin, 2002) recommends that ruts of depth 6.3 mm (0.25 in) or more receive 
"preventative or corrective maintenance." To estimate the cost ofrepairing these rutted 
lane miles, this current study relied on estimates of the cost of repairing ruts from 
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McHattie and Elieff (2001). They estimate the current cost of maintaining rutted 
roadways at about $93,500 over the thirty-five year lifetime of a roadway. Based on this 
estimate, the average annual per lane mile is about $2671 (= $93,500 / 35). 

Table 8.11 summarize the average annual cost of repairing all lane miles of 
different rut depths in Alaska. If the state were to repair all lane miles of rut depth 6.3 
mm (0.25 in) or more each year, the average annual cost over the lifetime of the road 
would be about $8.3 million annually. Repairing all ruts of 7.6 mm (0.3 in) or more 
would cost on average about $5. 7 million annually over the lifetime of the road. If the 
state repaired only the lane miles with rutting of 12.7 mm (0.5 in) or more, the cost would 
be about $1.5 million annually over the lifetime of the road. 

It is important to note that actual expenditures may be higher or lower than these 
estimates of the annual average costs over the lifetime of the road. Actual annual 
expenditures vary year to year depending on availability of state funding, the severity and 
extent of existing ruts, changes in the amount of traffic, the construction of new lane 
miles constructed, and other factors. 

4 

Table 8.11 Estimates of Annual Cost of Filling Ruts in Alaska Roads After Initial 
Setup Costs are Reached 

Lane Miles with Average Cost per Average Annual 
this depth or Lane mile for 35 Average Annual Cost for All Lane 

Rut Depth more years Cost per lane Mile Miles 

6.3 mm (0.25 in) or more 3096 $93,500 $2,671 $8,269,941 

7.6 mm (0.30 in) or more 2132 $93,500 $2,671 $5,694,417 

10 mm (0.40 in) or more 981 $93,500 $2,671 $2,621,473 

12.7 mm (0.50 in) or more 552 $93,500 $2,671 $1,475,697 
!Cost per lane mile trom Mc>-1att1e and 1::11en (LUIJLJ. 

Lane Miles Affected tabulated from database of lane miles of each rut depth in Alaska provided by R.Scott 
Gartin, DOT/PF Pavement Engineer to ISER in October 2003. 

Not all of these rut repair costs can be attributed to studded tire wear. Lampinen 
(1993) found that 70% to 80% of rutting is due to studded tires, and the rest is due to 
plastic deformation by heavy vehicles. This is based on 90% to 95% stud usage for 
passenger cars and less than 50% for heavy vehicles. The data for Lapminen's study is 
from 1982 through 1988, before Finland started using improved pavement materials on 
high trafficked roads. Alaska Department of Transportation and Public Facilities does 
not differentiate between rutting due to studded tires and plastic deformation. They 
assume that most of the rutting is due to studded tires. 

This current study found lower stud usage in Alaska than reported by Lampinen 
(1993) in Finland. Therefore, it is expected that studded tires would cause a lower 
percentage of total rut wear in Alaska than Lampinen (1993) found for Finland. To 
account for the possibility that plastic deformation causes some of the rutting in Alaska, 

4 Telephone conversation with Newton Bingham at Alaska DOT/PF, October 2003. 
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this current study considers three scenarios -- that studded tire wear causes 60%, 70% and 
80% of the road rutting and that plastic deformation causes the remainder. 

Table 8.12 lists estimates of the cost ofrepairing ruts that are attributable to 
studded tire wear for these three scenarios. If studded tires cause 80% of the rutting, then 
the costs attributable to studded tires are $1.2 to $6.6 million depending on the depth of 
the ruts repaired. If studded tires cause only 70% of the rutting, then the repair costs 
attributable to studded tires is $1.0 to $5.8 million, depending on rut depth repaired 
(Figure 8.4). 

Table 8.12 Estimates of Annual Cost of Filling Ruts Attributable to 
Studded Tires 

Costs Attributable to Studded Tire Wear 
Rut Depth Total Cost Low: t>U"lo Mia: fU"lo Mlgn: 8U"lo 

6.3 mm (0.25 in) or more $8,269,941 $4,961,965 $5,788,959 $6,615,953 

7.6 mm (0.30 in) or more $5,694,417 $3,416,650 $3,986,092 $4,555,534 

10 mm (0.40 in) or more $2,621,473 $1,572,884 $1,835,031 $2,097,178 

12.7 mm (0.50 in) or more $1,475,697 $885,418 $1,032,988 $1,180,558 

Costs attributable to studded tire wear is total cost for each rut depth multiplied by 
percent of costs attributable to studded tires for low, mid, and high scenarios. Total cost 
from Table 8.11. Percent of costs attributable to studded tires based on estimates from 
Lampinen (1993) and allowance for lower studded tire usage in Alaska. 

Figure 8.4: Average Annual Cost of Repairing 
Ruts in Alaska over the Lifetime of the Roadway 

~ $10 -·~-----------------------, ... 
Ill $8 
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~ 
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0 
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6.3 mm (0.25 in) 7.6 mm (0.30 in) 10 mm (0.40 in) 12.7 mm (0.50 
or more or more or more in) or more 

Depth of Ruts 

Iii Total Cost 

0 High Estimate of Cost Attributable to Studded lire Wear 

1111 Low Estimate of Cost Attributable to Studded lire Wear 

Source: Table 8.12 
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Table 8.13 lists rough estimates of rut maintenance costs for several states. 
5 

In 
order to compare the estimates from different states, the estimates are adjusted for the 
effects of inflation and population growth. Table 8.13 also lists the average annual costs 
per urban lane mile and the annual cost per million urban vehicle miles traveled for each 
state. These rough calculations suggest -- but do not confirm -- that the cost per urban 
lane mile and cost per million vehicle miles traveled in Alaska is comparable to the costs 
in Minnesota and Wisconsin. 

Table 8.13: Comparison of Alaska Studded Tire Costs to Studies in Other States 

Average Estimated 
Annual Cost in Million 

Percent Constant 2002 Vehicle 
Percent Change in Dollars, after Miles Cost per 

Year Reported Change in Prices adjusting for Estimated Traveled Cost Per MillionVMT 
of Cost of Population Since population Affected Causing Lane Mile contributing 

State Study Studded Tires Time Period Since Study Study growth Lane Miles Ruts Affected to Rutting 

Washington 1984 $3,500,000 Annual Costs 33% 73% $8,064,941 20,669 18,064 $390 $446 

Costs for 
Missouri 1976 $170,000,000 Thirty Years 15% 216% $20,514,208 17,445 17,800 $1,176 $1,152 

Costs for 
Minnesota 1971 $55,200,000 Eight Years 22% 344% $37,387,134 17,742 13,600 $2,107 $2,749 

Massachusetts 1973 $3,370,000 Annual Costs 11% 305% $15,182,589 24,666 21,987 $616 $691 

Wisconsin 1977 $12,000,000 Annual Costs 15% 197% $40,892,385 18,450 12,960 $2,216 $3,155 

Alaska High Estimate 3096 1,120 $2,137 $5,909 

(from Table 8.11 Low Estimate 2132 1,120 $1,603 $3,051 

,;:,ources: oaner 1 '""oJ ana MallK \Luuu), Urban Lane Miles and Urban VM I trom ·Highway ::;1at1st1cs" us Department ot I ranspona1ton, i-eaera1 
Highway Administration 
These calculations assume that half of urban lane miles are affected, that half of urban VMT contribute to rutting, and that costs increase proportionaly 
with population. Lane Miles affected in Alaska and cost per lane mile for Alaska are from Table 8.11. High estimate assumes that 80% of rutting costs 
are attributable to studded tire wear. Low estimate assumes that 60% of rutting costs are attributable to studded tire wear. 

8.3.3 Changes in State Government Costs 

The maintenance costs reported in Table 8.11 for Alaska are for the current level 
ofroad maintenance. Table 8.14 summarizes the per lane mile costs for alternative 
maintenance scenarios based on a recent engineering study by McHattie and Elieff 
(2000). This study estimates the average annual cost for four different maintenance 
alternatives, and concludes that the "Super Fill" option is the best alternative. This 
alternative implies annual maintenance costs attributable to studded tires of $0.6 million 
to $4.8 million over the lifetime of the roadways, depending on how many lane miles are 
repaired and how much of the rutting can be attributed to studded tire wear. In the future, 
the number of vehicles and number of lane miles will grow and change the amount of 
wear and maintenance costs. This current study did not attempt to estimate these future 
changes in costs since reliable estimates of the lane miles to be built are not available. 

5 Malik (2000) 

14 



Table 8.14: State Maintenance Costs for Studded Tire Wear 

Estimated Average Annual Cost over 
Lifetime of Roadway attributable to 

Lane Miles Affected Studed Tire Wear 

High Scenario: Low Scenario: 
6.3 mm or deeper 12.7 mm or deeper 

Average ruts repaired and ruts repaired and 
Annual Costs High: 6.3 mm Low: 12.7 mm 80% of costs are 60% of rut costs 

over 35 (0.25 in) or ( 0.5 in) or attributable to are attributable to 
Scenario Lifetime deeper deeper studded tires studded tires 

Scenario 1: Fill $2,665 3,096 552 $6,601,173 $883,440 

Scenario 2: Mill and Fill $2,618 3,096 552 $6,483,839 $867,737 

Scenario 3: Super Fill $1,961 3,096 552 $4,856,386 $649,934 

Scenario 4: Mill and Super Fill $3,598 3,096 552 $8,911,584 $1,192,644 

Source: Lane Miles affected by rutting from Table 8.11 and Average costs of repair derived from McHattie and Elieff (2001) 
Estimated annual cost is the product of the average annual cost multiplied by the number of lane miles affected. High estimate 
assumes that 80% of rutting costs are attributeable to studded tire wear. Low estimate assumes that 60% of rutting costs are 
attributable to studded tire wear. 

Maintenance costs would also change under different policy alternatives. Barter 
(1996) reports that that high quality aggregate pavement surface (such as Stone Mastic 
Asphalt or SMA) would reduce maintenance costs by 30%. However, the cost of 
constructing roads using these alternative pavements would be higher. Barter (1996) also 
reports that the use of lightweight studs would reduce costs by 50% ( a cost savings of $2 
million). The same study says that 3% to 6 % of cars use studs in the summer, and 
enforcing the ban on studs would reduce maintenance costs by $1 million (reduce total 
costs by 20%). Sufficient information to update these estimates is currently not available. 

8.3.4 Tort Liability Costs: 

The October 22, 2001 Alaska Journal of Commerce (MacPherson 2002) reports 
that some vehicle owners have sued the state for the costs of crashes caused by rutted 
roads. No estimates of those potential tort liability costs are available. 

8.4 A voided Crash Costs 

A variety of studies summarized in Chapter 5 of this report have estimated the 
effect of studded tires on highway safety. Several studies have found that studded tires 
do reduce the number of crashes; however, estimates of the actual percent reduction in 
crashes due to use of studs varies dramatically across studies. The most reliable and 
comprehensive study is Elivik's "meta" study that surveyed the results of many other 
sh1dies from various countries (Elvik 1999). According to Elvik's study, studded tires 
reduce accident rates by one percent to ten percent. 

If studs reduce crashes by ten percent, then as many as 600 traffic crashes 
statewide are avoided by the use of studs in Alaska every year (see Table 8.15 and Figure 
8.5). These avoided crashes would have involved about 1070 vehicles and about 1700 
people -- including about 3 fatalities. However, if studs reduce the number of crashes on 
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snowy and icy roads only by only 1 %, then about 60 traffic crashes are avoided by the 
use of studs. These avoided crashes would have involved about 107 vehicles and 170 
people. 

Table 8.15: Avoided Vehicle Crashes Due to Use of Studs 
Number of Each Type of Crash 

10% 10% 10% 10% 10% 
Mid Anchorage 6% 6% 6% 6% 6% 

Rest of State 6% 6% 6% 6% 6% 
Low Anchorage 1% 1% 1% 1% 1% 

Rest of State 1% 1% 1% 1% 1% 

nc orage 
Rest of State 177 57 7 2 244 

Mid Anchorage 145 45 2 1 192 
Rest of State 97 31 4 1 134 

Low Anchorage 26 8 0 0 35 
Rest of State 18 6 1 0 24 

320 107 12 3 442 
Mid Anchorage 262 85 3 1 350 

Rest of State 176 59 7 2 243 
Low Anchorage 48 15 1 0 64 

Rest of State 32 11 1 0 44 

570 86 9 2 668 
Mid Anchorage 515 65 2 1 582 

Rest of State 313 48 5 1 367 
Low Anchorage 94 12 0 0 106 

Rest of State 57 9 1 0 67 
Source: Total Number of people, vehicles, and crashes avoided is the product of the total number of crashes 
multiplied by the percent of crashes avoided. Number of crashes are from Alaska DOT/PF Alaska 2000 Traffic 
Accidents. High and Low estimates of percent of crashes avoided from Elvik (1996). 
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Figure 8.5: Number of Crashes Avoided by Studs and 
the number of people and vehicles involved 
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Source: Table 8.15 

In order to estimate the dollar value of these avoided costs, this current study 
relied on estimates of the cost per person of traffic crashes developed by the National 
Highway Transportation Safety Board (NHTSB).

6 
As listed and described in Table 8.16, 

the economic costs of crashes include medical costs, emergency services, vocational 
rehabilitation, market productivity, household productivity, insurance administration, 
workplace costs, legal costs, travel time, and property damage. Table 8.17 summarizes 
the average cost per person for these economic costs. 

6 Blincoe (2002). 
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Table 8.16:Definitions of Economic Costs Included in Crash Costs 

Type of Cost Definition 
Medical Costs The cost of all medical treatment associated with motor vehicle 

injuries including that given during ambulance transport. Medical 
costs include emergency room and inpatient costs, follow-up visits, 
physical therapy, rehabilitation, prescriptions, prosthetic devices, 
and home modifications. 

Emergency Services Police and fire department response costs 

Vocational Rehabilitiation The cost of job or career retraining required as a result ot disability 
caused by motor vehicle injuries. 

Market Productivity The present discounted value (using 4 percent discount rate for 
2000 dollars) of the lost wages and benefits over the victim's 
remaining life span. 

Household Productivity The present value of lost productive household activity, valued at 
the market price for hiring a person to accomplish the same tasks. 

Insurance Administration The administrative costs associated with processing insurance 
claims resulting from motor vehicle crashes and defense attorney 
costs. 

Workplace Costs The costs of workplace disruption that is due to the loss or 
absence of an employee. This includes the cost of retraining new 
employees, overtime required to accomplish work of the injured 
employee, and the administrative costs of processing personnel 
changes. 

Legal Costs The legal fees and court costs associated with civil litigation 
resulting from traffic crashes. 

Travel Time The value of travel time delay for persons who are not involved in 
traffic crashes, but who are delayed in the resulting traffic 
congestion from these crashes. 

Property Damage The value of vehicles, cargo, roadways, and other items damaged 
in traffic crashes. 

Source: L. Blincoe, A. Seay, E. Zaloshnja, T. Miller, E. Romano, S. Luchter, R. Spicer, The 
Economic Impact of Motor Vehicle Crashes, National Highway Traffic Safety Administration, 
US Department of Transportation, 2002 
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Table 8.17: Units Costs of Crashes 
Type of Crash 

noperty 
Damage Minor Injury Major Injury Fatal 

Type of Cost Cost per vehicle Cost per person Cost per person Cost per person 
Medical $0 $2,380 :jil;:51,.:)UO ;i>LL,Ul:Jb 

Emergency Services $31 $97 $830 $833 
Market Productivity $0 $1,749 $106,439 $595,358 
Household Productivity $47 $572 $28,009 $191,541 
Insurance Administration $116 $741 $32,335 $37,120 
Workplace Costs $51 $252 $4,698 $8,702 
Legal / Court $0 $150 $33,685 $102,138 
Travel Delay $803 $777 $999 $9,148 
Property Damage $1,484 $3,844 $9,833 $10,273 
Quality of Life $0 $4,455 $383,446 $2,389,179 
Total $2,532 $15,017 $731,580 $3,366,388 
!Source: Blincoe (2002). 

The costs listed in Table 8 .16 are the economic costs that result from goods and 
services that must be purchased or productivity lost because of motor vehicle crashes. 
The NHTSB notes that these costs "do not represent the intangible consequences of these 
events to individuals or family, such as pain and suffering and loss oflife" (Blincoe, 
2002). Blincoe's (2002) NHTSB study bases quality oflife costs on estimates of the 
"qualify of life years" (QAL Y s) lost because of crashes. QAL Y is determined by the 
duration and severity of health problems. As listed in the second to last line of Table 
8.17, the QALY cost for fatalities is about $2.4 million per person. The QAL Y cost of 
traffic crashes declines as the severity of injury declines. 

Estimates of the number of avoided crashes from Table 8.15 and the estimates of 
the average cost per person from Table 8.17 provide the basis for estimating the cost 
savings from crashes avoided due to the use of studded tires. Table 8 .18 lists the direct 
costs of crashes avoided due to use of studded tires. These avoided direct costs amount 
to between $1.2 million to $11.8 million, depending on whether studs reduce crashes by 
1 % or 10%. Comprehensive cost savings -- including Quality of Life measures and 
direct costs amounts to $2.6 million to $25.6 million (Figure 8.6). 

Table 8.18: Estimated Avoided Crash Costs 
Attributable to Use of Studs in Alaska in 2000 

Type of Cost 
Property 
Damage Minor Injury Major Injury 

$0 
$201,398 

' 
$90,806 

$306,090 

. 
$472,976 
$902,395 

Fatal 

. 
$816,945 

$1,151,087 

All Crashes 

. . 
$1,380,727 
$2,560,971 

Source: Calculations based on number of avoided crashes from Table 8.15 and unit costs of crashes from Table 
8.17. Cost savings is the product of the unit cost savings multi pied by the number of avoided crashes. 
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Figure 8.6: Cost Savings from Crashes Avoided 
due to Use of Studs in Alaska 
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These avoided crash cost savings are borne by several different groups, including 
the individuals involved in the crash, government, health insurance companies, and others 
in the community (including other drivers, insurance payers, and employers). The 
National Highway Traffic Safety Board has developed estimates of the percent borne by 
each group (Blincoe 2002). These estimates of the distribution of costs provide the basis 
for calculating the cost savings to each group from avoided crashes in Alaska. Table 8.19 
lists the direct economic costs avoided by each group due to the use of studs. 

Table 8.19: Who Benefits from the Cost Savings from Crashes Avoided due to the Use of Studs in Alaska 

Who Bears Cost Property Damage Minor Injury Major Injury Fatal All Crashes 

Insurer 
Others in Community 
Driver and passenger 

' , , ' 
$1,915 $7,405 $20,820 $7,248 $37,388 

Insurer $87,723 $115,218 $245,892 $164,469 $613,302 
Others in Community $0 $54,863 $97,804 $117,475 $270,142 
Driver and passenger $43,555 $54,863 $97,804 $117,475 $313,697 

The amount borne by each group is the product of the total avoided crash costs multiplied by the percent of those costs borne by each 
group. Avoided Crash Costs from Table 8.18 and Percent of costs borne by each group from Blincoe (2002) 
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Insurance companies benefit most from the use of studs because they do not have 
to pay insurance for crashes avoided by the use of studs (Figure 8.7). Drivers and 
passengers in vehicles using studs also benefit from the cost savings of avoided crashes 
due to studs because they avoid the personal injury and quality of life costs. The state 
and federal governments also receive some of the cost savings from avoided crashes due 
to studs because the government pays for police, fire, and emergency services that 
respond to traffic crashes. 

Figure 8.7: Who Receives Cost Savings from 
Crashes Avoided due to Studded Tire Use in 

Driver and 

passenger\ 
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19% 

Source: Table 8.19 
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These estimates of the cost savings from avoided crashes do not include several 
other effects of studded tires on traffic safety. Several studies have noted that rough 
surfaces improve traction for all drivers and could potentially reduce crashes further. 
However, studded tires also wear ruts in the road, and those ruts can cause crashes. 
Other studies have shown that ruts can cause hydroplaning accidents or accidents from 
difficulty in handling or steering vehicles in and out of the ruts.

7 
Reliable estimates of 

the number of crashes ( and the associated costs) that may have been caused by rutted 
roads are not available. 

8.5 Health Costs 

Chapter 4 of this report concluded that health costs from dust due to studded tire 
wear was not significant in Alaska. This current study did not attempt to estimate the 
dollar value of these costs. 

7 Start, Marc, Jeong Kim and Willam Berg, "Potential Safety Cost-Effectiveness of Treating Rutted 
Pavements, submitted to Transportation Research Board for publication, November 1997. 

21 



8.6 Summary 

8.6.1 Costs and Benefits for each Group 

Table 8.20 and Figure 8.8 summarize the economic costs and benefits felt by each 
group. The economic impacts felt by vehicle owners, the state government, and others 
are distinctly different. Vehicle owners bear the direct cost of studded tires by paying the 
studded tire tax and a higher price for studded tires. However, vehicle owners are also 
the primary beneficiaries of cost savings from avoided crashes. Other drivers who do not 
use studs also benefit from avoided crashes. The state government bears the costs of road 
maintenance but benefits from the tire tax revenues and cost savings from avoided 
crashes. 

In total, studded tires have redistributive effects in the economy. Tire tax money 
moves from the hands of vehicle owners to the state government. The state government 
spends the money in another part of the Alaska economy. Therefore, the money moves 
from one part of the economy to another and the overall net economic impact on Alaska 
from the tire tax is small. The savings from avoided crashes are the most substantial 
impacts and benefit the broadest range of groups -- including the state government, 
vehicle owners, passengers, and insurance companies (and their policy holders). The 
quality of life benefits of avoided crashes benefit mostly passengers and drivers of 
vehicles. 

8.6.2 Change in Impacts for Alternative Policy Scenarios 

Table 8.20 also summarizes the changes in costs and benefits for alternative 
policy scenarios: 

• Scenario B: Lightweight Studs Required: If the state required all vehicles to use 
lightweight studs, maintenance costs would decrease and the net benefits to Alaska 
would likely increase. This assumes that lightweight studs cause less rutting but 
provide the same traction and same reduction in traffic crashes as conventional studs. 

• Scenario C: Ban Studs and improve maintenance of snowy and icy roads: If the 
state banned all studs and instead used sand, salt, and improved plowing, the net 
benefits are ambiguous. The change in benefits depends critically on whether sand, 
salt, and improved plowing can reduce traffic crashes as much as studded tires. 
Increased use of traction sand and salt may also have an affect community health and 
the environment. 

• Scenario D: Better Pavement Materials: Using improved pavement materials 
would reduce rutting and reduce maintenance costs. Jacobson (1997) estimates that 
Sweden has reduced pavement rutting by 25% by implementing use of improved 
pavement materials. However, the cost of constructing roadways with the improved 

22 



pavement materials would be higher. Therefore, the net benefits over the lifetime of 
the roadway are unknown. 

• Scenario E: Reduced Winter Driving Speed could reduce the number and cost of 
traffic crashes. Reduced speed could be enforced either by better enforcement of 
existing speed limits or by reducing the posted speed limit on highways. When cars 
move slower, they are less likely to get into crashes. Furthermore, if they are moving 
at slower speed when a crash occurs, the cost of property damage and severity of 
injuries are lower. Slower traffic would also likely reduce the amount of rutting on 
roads since slower moving studded tires cause less rutting. This would reduce overall 
maintenance costs. The net effect of reduced winter driving speeds would be greater 
benefits for the state as a whole. 

• Scenario F: Enforce Seasonal Ban: If the state more actively enforced the seasonal 
ban on studded tires, the amount of wear on the road would decrease and maintenance 
costs would decrease. The costs of more state troopers and local police to enforce the 
ban would increase. The change in net benefits for the state is ambiguous. 

• Scenario G: Improve Rut Repair: If the state more actively repaired ruts, it could 
reduce the number of crashes caused by ruts. The cost of maintaining the roads 
would increase, and the benefits of avoided crashes would increase. The net change 
in benefits for the state is ambiguous. 
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Table 8.20: Summary of Costs and Benefits of Alternative Scenarios 

in millions of dollars 

1'011cy ;:,cenanos 

Scenario Scenario 

A: Scenairo B: C: Scenario D: Scenario E: Scenario F: Scenario G: 

Current Require Use of Ban Studs and Improved Reduced Enforce Improved Road 

Condition Lightweight Use Sand, Salt, Pavement Winter Seasonal Ban Maintenance to 
Studs and improved Materials Speed Better repair ruts 

plowing 

VVllll,,tJG '-'VHIC:I~ U:SJIJ~ '"'LUU..:t 

tsenems 
Avoided Crash Costs on snowy and icy roads (18) $1.7 $1.7 Unknown $1.7 Larger benefits $1.7 $1.7 
Quality of Life of avoided crashes (18) $7.6 $7.6 Unknown $7.6 Larger benefits $7.6 $7.6 

Travel Time savings from increased speed (8) $5.8 $5.8 Unknown $5.8 Smaller benefits $5.8 $5.8 
costs 

Additional Cost of Studded Tires excluding tax (6) -$3.2 Larger Costs Smaller Costs -$3.2 -$3.2 -$3.2 -$3.2 
Tire Tax on Conventional Studded Tires (9) -$1.4 $0.0 $0.0 -$1.4 -$1.4 -$1.4 -$1.4 
Tire Tax on Non Studded Tires (9) -$1.3 Larger Costs Larger Costs -$1.3 -$1.3 -$1.3 -$1.3 
Fuel Costs {7) -$1.1 -$1.1 Smaller Costs -$1.1 Smaller Costs Smaller Costs -$1.1 
Crashes caused by rutting Unknown Smaller Costs Smaller Costs Smaller Costs Smaller Costs Smaller Costs Smaller Costs 
Crashes caused by hyrdoplaning in ruts Unknown Smaller Costs Smaller Costs Smaller Costs Smaller Costs Smaller Costs Smaller Costs 

NET including only direct avoided crash benefits $0.5 Smaller net costs Smaller Net Costs $0.5 Smaller net costs $0.5 Smaller net costs 

NET including Quality of Life Benefits $8.1 $8.1 Unknown $8.1 Larger benefits $8.1 $8.1 
u11er vemc1e uwners w1mom ;:,rnaaea I ires 

Benefits 
Avoided accident costs on snowy and icy roads (19) $1.4 $1.4 Unknown $1.4 Larger benefits $1.4 $1.4 

Costs 
Tire Tax on Non Studded Tires (9) -$0.9 -$0.9 -$0.9 -$0.9 -$0.9 -$0.9 -$0.9 

Crashes caused by rutting Unknown Smaller Costs Smaller Costs Smaller Costs Smaller Costs Smaller Costs Smaller Costs 

Crashes caused by hyrdoplaning in ruts Unknown Smaller Costs Smaller Costs Smaller Costs Smaller Costs Smaller Costs Smaller Costs 

NET $0.5 $0.5 Unknown $0.5 Smaller net costs $0.5 Smaller net costs 

;:,rnte Government 

Benefits 

Tire Tax Revenues (9) $3.5 $3.5 $3.5 $3.5 $3.5 $3.5 $3.5 
Avoided Crash Costs on snowy and icy roads (19} $0.2 $0.2 Unknown $0.2 Larger benefits $0.2 $0.2 

Costs 
Tort liability for crashes caused by ruts Unknown Unknown Unknown Unknown Unknown Unknown Unknown 
Road Construction Costs Unchanged Unchanged Larger Costs Unchanged Unchanged Unchanged 

Road Maintenance Costs (14) -$6.6 -$4.0 Unknown Smaller Costs -$5.3 -$5.3 Larger Costs 

NET -$2.9 -$0.2 Unknown Unknown -$1.5 -$1.5 Unknown 

u11er 

Benefits of Avoided Crashes on snowy and icy roads 

Federal Government (19) $0.5 $0.5 Unknown $0.5 Larger Benefits $0.5 $0.5 

Insurers (19) $3.4 $3.4 Unknown $3.4 Larger Benefits $3.4 $3.4 

NET $3.9 $3.9 Unknown $3.9 Larger Benefits $3.9 $3.9 

IOtal 

Direct Benefits $15.8 $15.8 Unknown $15.8 Larger benefits $15.8 $15.8 

Avoided Crashes {18) $6.5 $6.5 Unknown $6.5 Larger Benefits $6.5 $6.5 

Travel Time $5.8 $5.8 Unknown $5.8 Smaller Benefits $5.8 $5.8 

Tire Tax Revenues Collected $3.5 $3.5 $3.5 $3.5 $3.5 $3.5 $3.5 

Quality of Life Benefits (18) $7.6 $7.6 Unkown $7.6 Larger benefits $7.6 $7.6 

Costs -$14.5 -$11.8 Unknown -$7.9 Smaller Costs -$12.0 -$7.9 

Additional Cost of Studded Tires -$3.2 -$3.2 Unknown -$3.2 -$3.2 -$3.2 -$3.2 

Fuel Costs -$1.1 -$1.1 Unknown -$1.1 Smaller Costs Smaller Costs -$1.1 

Maintenance Cost of Roads -$6.6 -$4.0 Unknown Smaller Costs -$5.3 -$5.3 Larger Costs 

Tire Tax Revenues Paid -$3.5 -$3.5 Unknown -$3.5 -$3.5 -$3.5 -$3.5 

Costs of crashes caused by Ruts Unknown Unchanged Unchanged Unchanged Unchanged Unchanged Smaller Costs 

NET $1.4 $4.0 Unknown Unknown Larger benefits $3.8 Unknown 

Net with Quality of life benefits $9.0 $11.6 Unknown Unknown Larger benefits $11.4 Unknown 

The numbers in parentheses after particular line items in the table refer to the table numbers in Chapter 8 of this report from which the data is taken. All of the estimates in this 
table assume the "high" scenarios from each table in this chapter. All of the estimates in this table would be lower for the "low'' or "mid" scenairos reported in previous tables in this 
chapter. 
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