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ABSTRACT 

While there has been attention to the costs of school busing, there has been little analysis of the 

multi-modal costs of school transportation and how those costs vary with the local environment.  

This study identifies the individual capital and operations cost items for each primary mode of 

transportation—automobile, school bus, bike, and walking—to allow for the consistent collec-

tion of data between states and school districts. Nine public elementary schools were selected 

from Florida representing areas with high, medium and low densities of student populations. The 

same criteria were used to select 11 schools in North Carolina representing medium and low 

density environments. School districts, published reports, and professionals associated with the 

design and planning of the study schools were consulted to gather cost and other relevant infor-

mation. A school site visit was conducted to determine the travel mode split at each study school. 

Based on these results, the researchers have documented cases that suggest that school travel 

modes and costs are related to built environment characteristics surrounding a school site – the 

greater pedestrian accessible residential density around a school site, the higher the rates of walk-

ing, bicycling and driving to school and the lower rates of bus ridership. Correspondingly, dense 

accessible school sites exhibit lower public costs. 
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EXECUTIVE SUMMARY 

Background of Research 

During the 2010-2011 school year, the U.S. public school transportation system supported the 

safe daily arrival and departure of over 49 million K-12 students. Budget estimates suggest that 

the cost associated with operating and maintaining this school travel system is $22 billion annu-

ally. However, estimates of school travel costs only include operating and maintenance expenses 

for school buses. Ignored are the physical infrastructure costs of providing access by buses and 

cars to the school, family costs for driving students to school, and external costs, such as safety 

and air quality. As a result, researchers and practitioners lack critical information needed to 

choose school locations and provide multi-modal access at reasonable cost. 

Methods 

To address the lack of knowledge on the multi-modal costs of school transportation, we devel-

oped a framework to understand and categorize the expenses for school bus, private vehicle, and 

pedestrian school travel and applied this framework to estimate transportation costs at twenty 

recently-constructed public elementary schools in North Carolina and Florida. Our analysis as-

sessed school travel cost variations across different local built environment contexts using a mix 

of empirical observations and simulation-based approaches.  Based on these analyses, we devel-

oped a practitioner tool - a school travel cost calculator -- that accounts for the comprehensive 

public, private, and external costs of school transportation across all modes. 

Findings and Implications 

This study finds that school travel mode rates and corresponding school travel costs vary with 

local built environment factors, such as pedestrian network connectivity and the number of resi-

dential units within a half mile of school. In respect to travel mode, bus ridership rates decrease 

and passenger vehicle and walking and bicycling to school rates increase as residential densities 

increase and pedestrian connectivity improves. Corresponding to these travel mode differences, 

less dense, pedestrian inaccessible school sites exhibited higher public capital and operational 

costs than more dense, pedestrian accessible school sites. However, while public capital and op-

erational costs decreased with higher levels of residential density and pedestrian access, private 

and external costs increased with higher density and pedestrian connectivity. Increases in private 

and external costs are attributable to higher passenger vehicle rates for homes located near 

schools that are not eligible for public busing service. As a result, private costs of school travel 

are higher for more dense and accessible schools due to higher rates of passenger vehicle rid-

ership. Lastly, sizeable travel mode and per student travel cost differences were observed for 

comparable schools in NC and FL; overall, private and external costs were higher in Florida due 

to higher rates of passenger vehicle ridership and active school travel. 

These results suggest that the density of residences and pedestrian connectivity within a half mile 

of a school influence school travel modes and corresponding school travel costs; the further away 

the majority of students live, the higher the motorized school travel modes and costs of transport-

ing students to school. In addition, state-level policy differences in NC and FL, such as minimum 

busing distance eligibility, influence school travel costs. Longer minimum busing distances re-

distribute the responsibility of school travel to families, as observed in Florida’s higher private 

passenger vehicle and active school travel rates (compared to North Carolina). 
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Development of a Cost Breakdown Structure for Quantifying School 

Transportation Costs for Various Modes 
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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

1
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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



3 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 



4 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 



5 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

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

239 

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, 

24́ 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 



6 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

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. 



7 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 



8 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 



9 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 



10 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

Quantifying the Costs of School Transportation – STRIDE Project No. 2012-022S 

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

244 

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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