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ABSTRACT 

According to the US Department of Education, Americans spend over $20 billion annually to bus 25 million 

students to school. Yet, the state-of-practice clearly indicates that the direct and indirect cost of transporting 

children to school by alternate modes of transportation is not fully understood nor accounted for. 

In a first ever attempt to address this issue, this paper offers a systematic documentation of capital, 

operation/ maintenance, safety, physical security and environmental costs of school transportation by mode. 

Modes considered include walking, biking, school bus, and private automobile. First, the paper proposes a 

cost breakdown structure.  Then it identifies and summarizes related cost items.  Following a comprehensive 

literature review, the probable ranges for the costs of school transportation by mode are documented. 

Detailed references are included to further assist researchers, planners, officials, and other potential users 

in measuring the multi-modal costs associated with school transportation and making informed decisions 

that optimize resource allocations. 

 

KEYWORDS: School transportation costs; Walking, biking, school bus, automobile costs.  

 

1. INTRODUCTION 

In the United States, the federal government has delegated responsibility for school transportation policies to 

the state and local school districts. Review of current practices clearly indicates that such entities do not 

consider tradeoffs between land values and transportation costs as they make their decisions on siting new 

schools nor consider school transportation costs other than school busing for budgetary purposes. There 
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have been few attempts to systematically quantify the costs of school transportation and, more importantly, 

to link those costs to school and local government decisions about infrastructure. In fact, no studies can be 

identified that systematically investigate the infrastructure, operational, and safety related costs associated 

with getting students to school through a variety of transportation modes. Without such information in their 

disposal, decision makers are limited in their ability to make proper decisions on optimal selection of school 

siting and minimization of related school transportation costs. 

To assess the full cost of school transportation, this paper proposes a methodology that considers the capital, 

operating, safety, and environmental expenses associated with school transportation using various modes 

(i.e., school bus, auto, walk, and bike). The paper establishes a cost breakdown structure, identifies related 

cost items, and summarizes probable ranges for the costs of school transportation by mode. The paper serves 

as a comprehensive, yet easy to follow reference guide for estimating school transportation costs for various 

transportation modes. 

 

2. COST BREAKDOWN STRUCTURE 

A large proportion of the school transportation costs that concern local districts, municipal governments, and 

state agencies is in the form of operating costs; however, the cost inventory has to account for those items of 

expenditure involved in establishing the selected school transportation system, while ensuring the system is 

safe, secure, and environmentally-friendly. Some of these expenditures may be one-time initial costs, or 

small items that occur frequently (or almost continuously), while others will be larger and may happen only 

in a few specific years over the system lifetime. In order to represent all these items of expenditure, a 

comprehensive framework should be used. This allows the full costs of alternative school transport options 

to be compared, thereby making explicit any trade-off between the initial capital outlay, maintenance, social, 

or environmental expenditures. 

In Project Management, a hierarchical model in which a high-level task decomposes into a set of lower-level 

ones is known as Work Breakdown Structure (WBS) (Project Management Institute 2008). The same 

technique was used to propose a Cost Breakdown Structure for this study that was then used to decompose 

the various Cost Items of school transportation. The lowest level in the hierarchy was identified as a Cost 

Item. The Cost Breakdown Structure will provide a conceptual idea of this study size and scope 

(Government Accountability Office 2009). 

The main types of transportation costs are Infrastructure Costs, Operating and Maintenance Costs, and 

Safety Costs. The National Association of State Directors of Pupil Transportation Services (2005) stated that 

the pupil transportation industry must account for school transportation security. Accordingly, such costs 

arising from securing school transportation should be also considered; therefore, a fourth type of costs 

(namely Physical Security Costs) was added. Also, Bickel et al. (2006) concluded that transportation 

infrastructure projects and the associated changes in transportation use lead to changes in the environmental 

burden and associated damages. They emphasized that the environment impact is an important element to 

consider when assessing the costs and benefits of transport infrastructure projects. Accordingly, a fifth Cost 

Item was identified, which is Environmental Impacts. 

As shown in Figure 1, the Cost Breakdown Structure as discussed hereinafter shall decompose those five 

types of costs into a hierarchy of Cost Items, and then probable ranges shall be assigned to each item. 

 

1. Capital Costs 2. O & M Costs 3. Safety Costs 4. Physical Security Costs 5. Environmental Impacts

Costs of School Transportation

 



European International Journal of Science and Technology                       Vol. 2 No. 6                    July 2013 

 

 

237 

 

Figure 1: First Hierarchical Level of Cost Breakdown Structure 

2.1 Capital Costs 

Capital Costs are costs associated with acquiring the necessary infrastructure for the proposed mode of 

school transportation. The recognized modes of school transportation are walking, biking, school bus, 

private car, and public transit. Due to the complexity and lack of ridership count for school transportation by 

means of public transit, this study focuses on four modes of school transportation, namely: walking, biking, 

school bus, and private car. The necessary infrastructure by mode can be identified by investigating (from a 

local district or school perspective) what infrastructure the student will use on his/her way to school as 

follows: 

• Walking: The student who opts to walk to school will use the sidewalk, crosswalks, and traffic control 

signal devices. 

• Biking: Students who opt to bike to school will use bike lanes, crosswalks, and traffic control signal 

devices. At the school site, they will use bike racks or corrals to park their bikes. 

• School Bus: Students who will use the school bus, will use the vehicle (school bus), roadway, traffic 

control signal devices, drop-off and pick-up lanes, and eventually the school bus will have to be parked 

at some parking facility. 

• Private Car: Students who will commute to school by private cars will use the roadway, traffic control 

signal devices, drop-off and pick-up lanes, and on-site parking. 

The used infrastructure, related facilities, and vehicles involved in pupil transportation to school have 

associated costs that are paid by local districts, municipal governments, and state agencies. The 

decomposition of capital costs is into three main cost groups, namely: (i) highway construction / lane 

addition costs; (ii) parking and facility costs; and (iii) vehicle acquisition costs. 

More specifically, highway construction / lane addition costs could be allocated in USD per linear feet per 

lane constructed, and could be further decomposed into three cost items, namely: 

1. Right-of-way acquisition: This cost item accounts for the value of the land needed for the scheme (and 

any associated properties), compensation payment necessary under state and federal laws, and the 

related transactions and/or legal costs. In case of existing right-of-way, this item should account for the 

Opportunity Costs for the existing right-of-way. 

2. Construction of the road / lane: This cost item accounts for materials, labor, energy, preparation, 

professional fees, and disruption costs that are necessary for building a new road or adding a lane. This 

applies to traffic lanes, bike lanes, and sidewalks. 

3. Signals and other control equipment. This cost item accounts for labor, material and equipment costs 

for installation of signals at intersections or midblock locations, with pedestrian pushbuttons, LED, 

masts, and school flashing systems. 

Also, Parking and Facility Costs could be allocated in USD per square feet of constructed facility, and may 

be further decomposed into three cost items according to the type of facility, namely parking lot 

construction, drop-off / pick-up lanes, bike racks / corrals and transportation center related costs.  

Table 1 summarizes the various capital costs related to school transportation by type of mode. 
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Table 1: Capital Costs of School Transportation by Mode 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies 

Unit 

Transportation 

Mode 

Code Description 

W
a
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g
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1 Capital Costs      

1.1 Highway Construction / Lane addition ft.     

1.1.1 Right-of-way acquisition 

Including the value of the land needed for the scheme 

(and any associated properties), compensation payment 

necessary under state and federal laws, and the related 

transactions and/or legal costs. In case of existing right-

of-way, this item should account for the Opportunity 

Costs for the existing right-of-way. 

 � � � � 

1.1.2 Construction of the road / lane 

Including materials, labor, energy, preparation, 

professional fees, and disruption costs.  � � � � 

1.1.2.1 Traffic Lanes    � � 

1.1.2.2 Bike Lanes   �   

1.1.2.3 Side Walks  �    

1.1.3 Installation of signals and other control equipment  � � � � 

1.2 Parking and Facility      

1.2.1 Parking Lot Construction Sq. ft.   � � 

1.2.2 Drop-Off/Pick-Up Lanes Sq. ft.    � 

1.2.3 Bike Racks / Corrals Ea.  �   

1.2.4 School Bus Transportation Center (inclusive of bus 

garage bays, fueling infrastructure, administrative 

offices, remote satellite maintenance facilities, purchase 

of fuel trucks that deliver fuels to staging locations, and 

service trucks that travel to staging location for service 

calls.) Bus   �  

1.3 Vehicle Acquisition Ea.   �  

 

Table 2 lists the itemized Capital Costs of school transportation including their RS Means Line Number 

(RSMLN), were applicable, as stipulated by Montgomery MPO (2012) and Reed Construction Data (2011a, 

b). The states of Florida (FL) and North Carolina were selected as case study states for demonstration 

purposes and costs were adjusted using appropriate location factors from Reed Construction Data (2011b)for 

those states as illustrated in Table 2.  
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Table 2: Capital Costs for School Transportation 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies Unit 

Cost (adjust by 

state) 

Code Description FL NC 

1 Capital Costs    

1.1 Highway Construction / Lane addition    

1.1.1 Right-of-way acquisition 

[Including the value of the land needed for the 

scheme (and any associated properties), 

compensation payment necessary under state 

and federal laws, and the related transactions 

and/or legal costs. In case of existing right-of-

way, this item should account for the 

Opportunity Costs for the existing right-of-way.] Sq. ft. Vary Vary 

1.1.2 Construction of the road / lane 

Including materials, labor, energy, preparation, 

professional fees, and disruption costs.    

1.1.2.1 Traffic Lanes    

1.1.2.1a Roadway, bituminous concrete paving, 2½ ̋thick, 

24 ́ wide. Including all materials, labor, and 

equipment. 

[In 2011 USD, RSMLN G2010-210-1520] L.F. 114 101 

1.1.2.1b New Construction Extra Cost for Additional 

Lane on Urban Arterial[2012 USD as reported 

by Florida Department of Transportation (2012, 

2)] L.F. 315 279 

1.1.2.2 Bike Lanes    

1.1.2.2a Shared Roadway 

[Montgomery Metropolitan Planning 

Organization (2012, F-7) reported $5.39 for 

Birmingham, AL in 2012 USD. Figure was 

adjusted for location using RS Means location 

adjustment factors] L.F. 5.34 4.72 

1.1.2.2b Bicycle lane 

[Montgomery Metropolitan Planning 

Organization (2012, F-7) reported $112 for 

Montgomery, AL in 2012 USD. Figure was 

adjusted for location using RS Means location 

adjustment factors] L.F. 123 109 



European International Journal of Science and Technology     ISSN: 2304-9693   www.cekinfo.org.uk/EIJST 

 

 

240 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies Unit 

Cost (adjust by 

state) 

Code Description FL NC 

1.1.2.2c Shared-Use Path 

[Montgomery Metropolitan Planning 

Organization (2012, F-7) reported $257 for 

Columbus, GA in 2011 USD. Figure was 

adjusted for location using RS Means location 

adjustment factors] L.F. 281 249 

1.1.2.3 Sidewalks    

1.1.2.3a Bituminous sidewalk, 1 ̋ thick paving, 4 ̋ gravel 

base, 3 ́width. 

[In 2011 USD, RSMLN G2030-110-1580] L.F. 6 4 

1.1.2.3b Concrete sidewalk, 4 ̋ thick, 4 ̋ gravel base, 3 ́

width. 

[In 2011 USD, RSMLN G2030-120-1580] L.F. 15 13 

1.1.3 Installation of signals and other control 

equipment.    

1.1.3a Mid block pedestrian crosswalk with pushbutton 

and mast arms. 

[In 2011 USD, RSMLN 34-41-13.10-0020] Total 95,693 84,643 

1.1.3b Traffic signals, school flashing system, solar 

powered, remote controlled. 

[In 2011 USD, RSMLN 34-41-13.10-0600] Signal 23,122 20,452 

1.1.3c Intersection traffic signals, LED, mast, 

programmable, no lane control. Includes all 

labor, material, and equipment for complete 

installation. 

[In 2011 USD, RSMLN 34-41-13.10-1010] Signal 194,850 172,350 

1.1.3d Intersection traffic signals, LED, mast, 

programmable, R/L lane control. Includes all 

labor, material, and equipment for complete 

installation. 

[In 2011 USD, RSMLN 34-41-13.10-1110] Signal 254,171 224,821 

1.1.3e Add protective/permissive left turns to existing 

traffic light. Includes all labor, material, and 

equipment for complete installation. 

[In 2011 USD, RSMLN 34-41-13.10-1210] Signal 80,538 71,238 

1.1.3f Re-allocation of Street Lighting L.F. Vary Vary 

1.2 Parking and Facility    

1.2.1 Parking Lot Construction 

Inclusive of all structures and priced per car.    
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Cost Group/Item paid by 

local districts, municipal governments, and state agencies Unit 

Cost (adjust by 

state) 

Code Description FL NC 

1.2.1a Parking lot, 90° angle parking, 3 ̋ bituminous 

paving, 6 ̋gravel base. 

[In 2011 USD, RSMLN G2020-210-1500] car 1,035 915 

1.2.1b Parking lot, 60° angle parking, 3 ̋ bituminous 

paving, 6 ̋gravel base. 

[In 2011 USD, RSMLN G2020-210-1800] car 1,035 915 

1.2.1c Parking lot, 45° angle parking, 3 ̋ bituminous 

paving, 6 ̋gravel base. 

[In 2011 USD, RSMLN G2020-210-2200] car 1,061 938 

1.2.2 Drop-Off/Pick-Up Lanes    

1.2.3 Bike Racks / Corrals 

Galvanized Bike Racks, 18-bike capacity [In 

2012 USD as listed on 

http://www.ParkItBikeRacks.com] Ea. 170~490 

1.2.4 School Bus Transportation Center    

1.2.4a Building and one bus bay 

[In 2010 USD as reported by Kay et al. (2011, 

19)] L.S. 400,000~800,000 

1.2.4b Additional bus bay 

[In 2010 USD as reported by Kay et al. (2011, 

19)] Bus 300,000~500,000 

1.2.4c Additional bus outdoor storage 

[In 2010 USD as reported by Kay et al. (2011, 

19)] Bus 5,000~10,000 

1.2.4d Fueling Infrastructure 

[In 2010 USD as reported by Kay et al. (2011, 

18)] L.S. 85,000~110,000 

1.3 Vehicle Acquisition 

[In 2010 USD as listed by Kay et al. (2011, 3) 

for school bus with 40 – 54 student capacity (no 

standees) and a service life of 10 – 12 years or 

350,000 – 500, 000 miles.] Ea. 110,000~200,000 
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Table 2: Operations and Maintenance Costs of School Transportation by Mode 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies 

Unit 

Transportation 

Mode 

Code Description 

W
a
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g
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g
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2 O&M Costs      

2.1 Operating Costs annual     

2.1.1 Operating Labor  �  �  

2.1.2 Fuel    �  

2.1.3 Depreciation and interest on capital    �  

2.1.4 Insurance and licensure fees    �  

2.2 Maintenance Costs      

2.2.1 Infrastructure Routine Maintenance  � � � � 

2.2.1.1 Roadway (including street marking, potholes, and 

patches) 

 
    

2.2.1.2 Control devices      

2.2.1.3 Vegetation control      

2.2.1.4 Trash cleanup      

2.2.1.5 Snow removal      

2.2.2 Vehicle Routine Maintenance VMT   �  

2.2.2.1 Parts      

2.2.2.2 Labor      

2.2.2.3 Fluids and Lubricants      

2.3 Overheads L.S.   �  

 

 

2.2. Operation and Maintenance Costs 

Operation and maintenance costs account for such costs necessary to operate and/or maintain the usefulness 

of the corresponding school transportation mode. Such costs also include associated overheads that may be 

incurred by local districts, municipal governments, and state agencies in connection with school 

transportation operations. Operation and maintenance costs could be decomposed into three main cost 

categories, namely: (i) operation costs; (ii) maintenance costs; and (iii) overheads.  

Operation Costs include all costs associated with school transportation operations in such manner to provide 

the service up to Federal and State standards. Mostly these costs relate to school transportation by buses; 

hence, it should be allocated in terms of USD per annum. The relevant cost items are: 

1. Operating Labor: This cost item accounts for salaries, wages, and benefits paid by local districts, 

municipal governments, and state agencies to operate the school transportation system. Paid personnel 

would include bus drivers, parking/facility attendants, security officers, in-house mechanics and service 

men, and administrative personnel in connection with school transportation operations. 

2. Fuel: This cost item accounts for fuel costs associated with school bus operation. 
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3. Depreciation and interest on capital: This cost item accounts for interest on capital costs and 

depreciation costs of school transportation investments. 

4. Insurance and licensure fees: This cost item accounts for all insurance and licensure provided by local 

districts, municipal governments, and state agencies such as vehicle licensure, vehicle insurance, or 

liability insurance. 

Maintenance Costs include all costs that should be paid by local districts, municipal governments, and 

state agencies to assure that the school transportation system is operational and functional up to the 

Federal and State standards. These costs could be further divided into two cost sub-categories as follows: 

• Infrastructure Routine Maintenance: This cost sub-category includes all costs necessary to keep the 

infrastructure in good working condition for all users. Such are pertinent to roads, bike lanes, sidewalks, 

parking lots, and drop-off/pick-up lanes. These costs are recurrent in nature and therefore should be 

allocated in USD per annum. The relevant cost items are: 

o Roadway Maintenance Costs: These are costs incurred due to maintaining the roadway to attain certain 

levels of service. These costs include resurfacing, street marking, fixing potholes and patches. 

o Control Devices Maintenance Costs: Associated costs include replacing traffic light bulbs, repairing 

control devices, repairing wiring, and replacing faded or broken signs. 

o Vegetation Control Costs: This cost item accounts for such operations that control sidewalk and/or 

shoulder vegetation to insure safe and aesthetic operation of the roadway, sidewalk, or bike lane as 

appropriate. 

o Trash Cleanup Costs: This cost item accounts for all costs related to removing or handling road trash. 

o Snow Removal Costs: This cost item is applicable to roadways that suffer from snowfall during the snow 

season. Snow removal is very important for the safety of vehicles and pedestrians. 

• Vehicle Routine Maintenance Costs: This cost sub-category accounts for all costs incurred by local 

districts, municipal governments, and state agencies to maintain the fully safe and functional operational 

status of school buses. Such costs are recurring in nature and could be allocated in USD per either Vehicle 

Miles Travelled (VMT) or annum. 

o Parts: Cost item accounts for replacing school bus parts whether the replacement was planned or due to 

part failure. 

o Labor: This cost accounts for wages paid incidentally to labor associated with vehicle maintenance; 

however, such cost could be implicitly paid within other cost items. 

o Fluids and Lubricants: This cost item accounts for fluids and lubricants changed regularly within the 

vehicle routine maintenance scheme. 

The third cost category within Operation and Maintenance Costs is Overheads, which includes all costs 

that are associated with school bus operations but cannot be directly allocated as Operation Costs or 

Maintenance Costs. Overheads are payable by State, local district, or school in association with school 

buses as follows: 

• Traffic congestion costs: FHWA (1997) identified traffic congestion costs as such costs that represent 

and/or account for: 

o Added travel time for persons and commercial movements. 

o Speed-related effects on fuel use and other components of motor vehicle operating costs. 

o Increased variability of travel time. 

o Increased driver stress associated with operating a motor vehicle under stop-and-go conditions. 

• Traffic services costs include costs associated with operating traffic signals, street lightings, street 

maintenance, parking, ambulance services, and police services.  
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Table 3 summarizes the various operation and maintenance costs by type of mode. 

 

Table 3: Operating and Maintenance Costs of School Transportation 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies 
Unit Cost 

Code Description 

2 O&M Costs   

2.1 Operating Costs   

2.1.1 Operating Labor   

2.1.1a Bus Driver   

2.1.1b Crossing Guards 

[In 2011 USD as reported by Bureau of Labor 

Statistics (2011b)] Annual 24,080 

2.1.2 Fuel 

[In 2011 USD as reported by Michigan School 

Business Officials (2011) based on 3 year average 

consumption and diesel price of $3.19 per gallon 

(03/29/2011 #2 Diesel ULS).] Bus/year 5,454.90 

2.1.3 Depreciation and interest on capital 

[Average amount for all types of vehicles as reported 

by AAA (2011) in 2011 USD] Annual 4,948.80 

2.1.4 Insurance and licensure fees 

[Average amount for all types of vehicles as reported 

by AAA (2011) in 2011 USD] Annual 1,684.80 

2.2 Maintenance Costs   

2.2.1 Infrastructure Routine Maintenance 

[In 2012 USD for Sacramento, CA as reported by 

Sacramento Area Council of Governoments (2012, 

1)] Mile/year 15,000 

2.2.1.1 Roadway (including street marking, potholes, and 

patches) included 

2.2.1.2 Control devices included 

2.2.1.3 Vegetation control included 

2.2.1.4 Trash cleanup included 

2.2.1.5 Snow removal included 

2.2.2 Vehicle Routine Maintenance 

[All inclusive figure in 2011 USD based on 3 year 

average as reported by Michigan School Business 

Officials (2011)] Annual 14,529 

2.2.2.1 Parts included 

2.2.2.2 Labor included 

2.2.2.3 Fluids and Lubricants included 

2.3 Overheads   
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Cost Group/Item paid by 

local districts, municipal governments, and state agencies 
Unit Cost 

Code Description 

2.3a Traffic Congestion Costs 

[As extracted from Table V-23 by FHWA (1997) in 

2000 USD] VMT 0.0338~0.3759 

2.3b Traffic services costs 

[As extracted from Table 5.8.7-1 by Litman and 

Doherty (2009, 5.8-5) in 2007 USD] VMT 0.013~0.020 

 

South Carolina Legislative Audit Council (2001, 1) estimated the State operating expenditures for student 

transportation to be USD 350 per student in 1999 USD.  

Table 4 lists in more detail the Operations and Maintenance costs of school transportation as estimated by 

AAA (2011), Litman and Doherty (2009), FHWA (1997), and Michigan School Business Officials (2011). 

 

Table 4: Safety Costs of School Transportation by Mode 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies 

Unit 

Transportation 

Mode 

Code Description 
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3 Safety Costs Annual     

3.1 Fatalities  � � � � 

3.2 Injuries  � � � � 

3.3 Property Damage    � � 

 

2.3. Safety Costs 

Safety Costs are costs associated with fatalities, injuries, or property damages. The National Safety Council 

(2007) defines an Injury as bodily harm to a person, Fatality as any death resulting from a fatal injury, and 

Property Damage as harm to property that reduces the monetary value of that property. Mohan (2002) 

identified costs associated with fatalities, injuries, or property damage as follows: 

1. Medical Costs including emergency medical services, hospitalization, rehabilitation, mental health, and 

related treatment costs, as well as funeral and/or coroner expenses for fatalities and administrative costs 

of processing medical payments to providers. 

2. Administrative Costs including police, fire, and/or legal and court costs. 

3. Property Damage Costs including costs of incident clearing services, repairs, and/or loss in property 

value. 

4. Work Loss Costs account for productivity losses. These costs include personnel’s lost production in 

terms of equivalent wages, as well as school productivity losses caused by temporary or permanent 

worker absence. 
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Table 5summarizes the various safety costs associated to school transportation by type of mode  and 

Table 6 illustrates National Safety Costs in 2010 USD as stipulated and classified by Highway Safety 

Manual, First Edition cited by Herbel, Laing, and McGovern (2010, 4-5). 

 

Table 5: Safety Costs by Type 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies 
Unit Cost 

Code Description 

3 Safety Costs   

3.1 Fatalities EA 4,008,900 

3.2 Injuries   

3.2a Disabling Injury EA 216,000 

3.2b Evident Injury EA 79,000 

3.2c Fatal Injury EA 158,200 

3.2d Possible Injury EA 44,900 

3.3 Property Damage EA 7,400 

 

Table 6: Physical Security Costs of School Transportation by Mode 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies 

Unit 

Transportation 

Mode 

Code Description 
W
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4 Physical Security Costs Annual     

4.1 Detection and Surveillance Costs   � � � 

4.2 Response Costs  � � � � 

 

2.4 Physical Security Costs 

DeAngelis, Brent, and Ianni (2011)investigated the hidden costs of school security, and they identified 

Texas as one of the few, if not the only, state that requires its districts to use a dedicated code to report 

security expenditures. They stated that the Texas Education Code defined security activities as “activities to 

keep student and staff surroundings safe, whether in transit to or from school, on a campus or participating 

in school-sponsored events at another location.” They further grouped such costs into two main groups, 

which are Detection and Surveillance Costs, and Response Costs. These groups need no further 

decomposition; therefore, they will be used as Cost Items. 

Detection and Surveillance Costs include costs resulting from installation and operation of surveillance 

systems at parking lots and facilities; were vehicles, bikes, and school buses may be prone to theft and/or 

vandalism. These costs would apply to all modes except walking. The other Cost Item is Represents Costs, 

which include costs associated with dispatched security officers to handle security incidents and after-hours 

or early morning escorts to walking students. This Cost Item applies to all school transportation modes.  
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Table 7 summarizes physical security costs by type of mode. Detection and surveillance costs vary 

considerably and estimates of such costs are not practical without considering the specific needs of a school 

site. Security response costs and cost for providing security at school sites vary according to the 

responsibilities, qualifications, and hours of employment of the security personnel. The 2011 national 

estimate provided by the Bureau of Labor Statistics (2011a) for mean hourly wage of security guards that 

patrol, or monitor premises is USD 13 or 27,040 annually. For North Carolina the reported annual mean 

wage of security personnel at elementary and secondary schools is USD 25,960 (in 2011 USD) and for 

Florida it is USD 23,310. 

 

Table 7: Environmental Costs of School Transportation by Mode 

Cost Group/Item paid by 

local districts, municipal governments, and state agencies 

Unit 
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5 Environmental Impacts      

5.1 Air quality ton   � � 

5.2 Noise cap/yr   � � 

5.3 Global Warming GWP   � � 

 

2.5 Environmental Impacts 

According to Bickel et al. (2006), transportation projects and the associated changes in transport-use lead to 

changes in the environmental impact and associated damages. They recommended that environmental 

damages should be avoided or compensated as far as possible, e.g. loss of habitats due to constructing a 

road, water quality etc. Usually, this is ensured by following the requirements of the Environmental 

Protection Agency (EPA) for carrying out an Environmental Impact Assessment, or by obligations to meet 

certain target values (e.g. for noise levels) or thresholds (e.g. for airborne pollutants). However, even if such 

standards are met, the remaining impacts lead to environmental costs, which have to be considered when 

evaluating alternatives. Their general recommendation was – wherever possible – to value impacts, not 

environmental burden. Accordingly, the Environmental Costs that should be considered in this study are 

solely associated with school bus and private car transportation operations as follows: 

1. Air Pollution: The valuation of air pollution effects should be based on the damages caused by air 

pollutant emissions. The types of impacts for which dose-response relationships are established are 

human health impacts, agricultural and forestry production losses, as well as soiling and corrosion of 

building materials. The recommended quantification method is using cost factors in USD per ton of 

pollutant emitted.  

2. Noise: Since this project is concerned with costs that are payable by schools, districts, or states, the 

Environmental Cost due to Noise shall be limited to health impacts related to the long term exposure to 

noise, mainly stress related health effects like hypertension and myocardial infarction. Such costs could 

be calculated by relating such impacts to noise exposure per year per person exposed. 

3. Global Warming:Bickel et al. (2006) recommended the method described by Watson, Zinyowera, and 

Moss (1997) for calculating costs due to the emission of greenhouse gases (usually expressed as CO2 

equivalents). This method simply quantifies such costs by multiplying the amount of CO2 equivalents 
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emitted by a cost factor (usually established by EPA or State authorities). The CO2 equivalent of a 

greenhouse gas is derived by multiplying the amount of the gas by the associated Global Warming 

Potential (GWP). The GWP for methane is 23, for nitrous oxide 296, and unit GWP for CO2. 

Table 8 summarizes environmental costs of pupil transportation to school by type of mode and Table 9 lists 

ranges for Environmental Impacts of school transportation. Litman and Doherty (2009) estimated the air 

pollution costs of diesel buses and average cars that are attributable to non-greenhouse gases, and 

greenhouse gases. Noise costs were estimated by FHWA (1997) as the loss in residential property value 

associated with exposure to various noise levels at specified distances from the roadway using FHWA noise 

models. 

 

Table 8: Environmental Impacts of School Transportation 

Cost Group/Item paid by 

local districts, municipal governments, and 

state agencies Unit 

Cost 

Code Description Car Bus 

5 Environmental Impacts    

5.1 Air quality   

5.1a Non-GHG Air Pollution Costs 

[In 2007 USD as extracted from Table 

5.10.7-1 by Litman and Doherty (2009, 

5.10-27)] VMT 0.004~0.062 0.013~0.185 

5.1b Greenhouse Gas Damage Costs 

[In 2007 USD as extracted from Table 

5.10.7-3 by Litman and Doherty (2009, 

5.10-27)] VMT 0.132~0.161 0.660~0.806 

 

3. CONCLUSION 

Bridging a gap in available literature, this study is the first that documented in a systematic way the full cost 

of transporting children to school using various transportation options. As such it is a valuable reference 

resource for planners wishing to estimate up-front and on-going transport costs associated with proposed 

school locations and for school administrators and other decision makers. 

This study identifiedin great detail costs related to transportation of pupils to school with various modes 

(i.e., walking, biking, school bus, or private automobile). The paper proposed a cost breakdown structure, 

identified related cost items, and summarized probable ranges for the costs of school transportation by 

mode.  The studybenefitsmultipleconstituenciesby providingthefirstpublishedevidenceregardingthe 

fullcostof schooltransportation--acrossallmodesandincludingup-frontandon-goingcosts.   

In future work, the information in this paperwill support the development of a decision support tool capable 

of estimating multi-modal transportation costs to potential school sites. Currently, no such tool is available, 

thus hindering the ability ofschooldistrictsandmunicipalitiesto make properly informed decisions on 

wheretosite new schools for optimizing overall school transportationcosts.   
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