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INTRODUCTION  
 

Transportation is a significant and increasing expense for many administrative units at 

Williams and transportation, particularly air travel, produces substantial greenhouse gas 

emissions, which the College is committed to reduce. Our study seeks to quantify the impact of 

transportation on fuel use and greenhouse gas emissions at Williams using existing data.  In this 

paper transportation at Williams is divided into four general categories: College-owned vehicles, 

rental vehicles, including cars and buses, commuting by Williams faculty, staff and students, 

and air travel .  

College-owned vehicles include fleets managed for: (1) Facilities (the recycling truck, 

trades vans, grounds trucks, and unregistered vehicles such as snowmobiles); (2) College Rental 

(College cars and vans available for student, faculty, and staff travel off campus); (3) Dining 

Services; (4) Security; (5) Student Services; and (6) small departments on campus with their own 

vehicles. Rental vehicles include motorcoaches and school buses rented for athletic team travel 

and academic field trips; student, faculty, and staff vehicles driven for Williams-related business; 

and the Zipcar rental program. Commuting includes round-trip travel from home to Williams 

and student travel from Williams to destinations such as Boston, New York and other colleges. 

Air travel  includes Williams-related trips by faculty and staff, student travel to and from 

campus, and student travel to and from study-abroad programs. 

In FY 2007 calculated carbon emissions due to transportation comprised 27% of the 

Collegeôs total greenhouse gas emissions, or roughly 6,470 metric tonnes (T) of CO2. Air travel 

was responsible for 17% of the total campus greenhouse gas emissions (~ 5000 T), College-

owned vehicles accounted for 2%, or 500 T and rental vehicles accounted for 8%, or roughly 

2,120 T.  

 
Figure 1. Williams College greenhouse gas emissions FY 2007, including transportation 

 



 White 3 

The College has been served well for a number of years by the current fleet of vehicles, 

our relationships with several local bus companies, the system of reimbursing faculty and staff 

when they choose to use their personal vehicles for business, and by regular air travel.   

However, the challenge of global warming, coupled with fluctuating gasoline and diesel prices 

nationwide, demands that Williams College consider steps to increase transportation efficiency. 

 

SUMMARY OF TRANSPORT ATION CALCULATIONS A ND 

ESTIMATES  
 Measuring emissions from Williams-related transportation provides many challenges, not 

the least of which is defining college travel and how commuting to the college should be 

quantified.  Emissions can be calculated or estimated from data for distance traveled, actual fuel 

use or transportation cost. Williams Facilities manages most of the transportation in College-

owned vehicles, but information about other College vehicles, distances traveled, fuel economy 

and costs and air travel is dispersed widely across campus. In addition, vehicles, fuel costs and 

accounting methods have changed over time, complicating the use of one consistent record to 

reconstruct another. In this section we introduce the methods we used for calculating fuel 

consumption for different categories of transportation, adding detail where necessary in the 

sections below. 

 

College-owned vehicles 

 The College owns ~100 vehicles, most of them managed by Facilities.  Vehicle-use 

records are most complete for 2007, but good records extend back to 2001.   Annual mileage is 

currently recorded for each vehicle and the amount of fuel pumped from campus tanks is 

measured by vehicle class.  The cost of fuel purchased is recorded (but not vehicle mileage) 

when college vehicles refuel off campus and is summarized monthly, but the electronic record is 

relatively short.  We applied an index of average monthly gasoline price to convert off-campus 

fuel costs to fuel use. 

    

Rental vehicles 

 The rental vehicle category includes faculty and staff business miles driven in private 

vehicles and reimbursed by the College, bus use related to athletic and academic travel, and 

Zipcar travel.  Records of this travel are recorded as costs in office and department budgets and 

are most complete in 2007.  To calculate fuel consumption in the rental vehicle category we used 

mileage reimbursement rates for cars and estimated mileage and fuel economy for bus travel, 

where costs include both vehicle rental and driver salary. Gallons consumed for rental vehicles 

were calculated using a combination of estimated miles driven and an assumed 25 miles per 

gallon (mpg) for gasoline engines and 5-7 mpg for motorcoaches. Gallons consumed for Faculty 

and Staff drivers were calculated using the Collegeôs reimbursement rate of $0.505/mile in 2007. 

Calculated bus mileage could be checked, in some cases, where destinations were known or in 

those cases where mileage was recorded as part of the bus contract. 

  

Commuting 

 Commuting miles represent a substantial fraction of transportation costs and emissions 

related to Williams College, but we are not aware of any direct measurements of these values. 

Commuting miles were estimated for daily faculty/staff travel between the geographic center of 

the town where commuters live and Williamstown, reduced to 2 round trips a week for those 
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who live more than 100 miles away. For students commuting from New England and other 

nearby states, we used the distance (point to point) from the capital city of each studentôs home 

state to Williamstown and assumed two round trips per year. We estimated emissions for student 

drivers who use personal vehicles while at school from the total number of car trips that students 

reported taking annually, guided by a survey of driving habits conducted in the 2007-2008 

academic year  (http://www.williams.edu/CES/mattcole/resources/studentpapers.htm). Total 

travel was subdivided into the types of trips students estimated taking during the academic year 

including on-campus, and local and regional off-campus trips. We estimated that on-campus trips 

(driving to practice, class, etc.) averaged 1 mile, and that off campus trips (Stop and Shop, local 

restaurants) averaged 5 miles. We converted total miles driven into emissions using the Clean 

Air Cool Planetôs value of 19.4 lbs CO2/mile. 

 

Air travel  

 Air travel by faculty, staff and students is a large and poorly documented source of 

emissions that can be attributed to Williams College.  We used both measured valuesðair travel 

purchased using College credit cardsðand estimated values for student air travel and for air 

travel related to study abroad. To calculate air travel emissions for travel by faculty and staff, we 

used data from the Collegeôs 2007 plane ticket expenditures. Flight destinations were known for 

~20% of the data. Using these destinations, we calculated round trip miles traveled for this 

sample of the total flights. This was a conservative calculation, because we calculated miles 

traveled using the shortest distance from airport to airport, not taking into account actual flight 

paths, layovers, etc. Using the Clean Air Cool Planetôs conversion factor of 0.28 kg 

eCO2/passenger/mile flown, we converted miles to emissions for this 20% sample of the data. 

Finally we multiplied this figure by 5 to get total air travel emissions, assuming that the sample 

was representative of faculty/staff air travel. Emissions from student air travel were estimated 

based on two round trips per year for every student who lives outside of New England.  Flying 

distances were calculated using the distance from the capital city of each studentôs home state to 

Albany, New York. Emissions from study abroad air travel include one round trip for every 

student who studied outside of the United States in the 2007-2008 academic year. These 

emissions were calculated using the distance (point to point) from the capital city of each country 

to Albany; distances were converted to emissions using the Clean Air Cool Planetôs conversion.  

These values likely underestimate emissions because travel is rarely point-to-point. Actual air 

travel routes and layovers were not included in the calculation.  

 

 

 

2007 TRANSPORTATION EMISS IONS 

 
Williams Collegeôs transportation emissions in FY2007, the year with the most-complete 

data, are subdivided below to illustrate the relative amounts of emissions from different 

categories of transportation (Figs. 2, 3 and 4). Descriptions of transportation categories, 

calculation of travel miles, and the gallons of gasoline and diesel consumed follow in the next 

three sections of this report. 
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Figure 2. All campus transportation emissions for FY 2007, in tonnes of CO2. 

 

 

 
Figure 3. FY 2007 transportation emissions excluding air travel, in tonnes of CO2. 
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Figure 4. Transportation emissions for College-owned vehicles for FY 2007, in tonnes of CO2. 

 

 

College-owned Vehicles 

 

 

Figure 5. The campus recycling truck is one of 102 vehicles owned by Williams College. 

 

Overview 

 

 In 2007, Williams College owned 102 vehicles that were used for a wide variety of 

services (Table 1; Figs. 5, 6). Facilities maintains gasoline and diesel pumps and keeps records 
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for all Williams fleet vehicles that use the pumps. Gasoline is supplied by A.R. Sandri Oil; diesel 

for vehicles is supplied by H.L.Fuel Company. In addition, the College Rental Fleet often fills up 

at pumps off-campus, using College credit cards, and Dining Services has an account at 

Carpinelloôs Sunoco station in Williamstown. 

 
Table 1. Categories of college-owned vehicles.  

Vehicle category Description of Category Number  

Facilities Fleet  65 

  Registered Vehicles Trades Fleet, Recycling Truck 43 

  Unregistered Vehicles Grounds Fleet (primary consumers of diesel) 22 

College Rental Fleet Cars and Vans for Student, Faculty, and Staff travel 21 

Departments with Vehicles Center for Economic Development, Center for 

Environmental Studies, OIT, Central Office Services 

6 

Security -- 4 

Dining Services -- 4 

Student Services Center for Community Engagement, Outing Club 3 

 

 

 
Figure 6. Categories of college-owned vehicles 

 

Miles traveled by college-owned vehicles 

 

 In FY 2007, registered college-owned vehicles were driven more than 750,000 miles, 

representing 13% of the total miles traveled for Williams-related business, excluding air travel 

(Table 2). Mileage was recorded for the Facilities Fleet, College Rental Fleet, and Dining 
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Services vehicles. Fuel usage was measured for Security, Student Services, and departments with 

vehicles; distance traveled was calculated based on fuel consumed in 2007 and an assumption of 

25 mpg except for Dining Services, for which we assumed 10 mpg. 

 
Table 2. Total miles, fuel consumption and estimated emissions, college-owned vehicles in FY 2007. 

 

 Fuel consumed by college-owned vehicles 

 

Measurements of total fuel consumed by college-owned vehicles includes well-

documented amounts from the Facilities pumps and values estimated from less consistent records 

of fuel purchased off-campus. In addition to monthly fuel consumption records from the 

Facilities pumps for fleet vehicles, we included measured gasoline purchases by Dining Services 

in Williamstown. To calculate the gallons of gas that the College Rental Fleet pumped off-

campus, we used fuel purchase information from credit card purchases going back to 2001 and 

the average price of gas/gallon as found online at the Energy Information Administrationôs 

website. In 2007 total fuel consumption was 55,829 gallons. 
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Figure 7. Consumption of gasoline and diesel in FY 2007 by college-owned vehicles, by category. 

  

Calculated fuel economy values should be viewed as estimates until more comprehensive 

data become available. Our measured and estimated values indicate that the college rental fleet 

averaged about 20 mpg, the Security vehicles averaged about 24 mpg and the Facilities fleet 

averaged a little less than 8 mpg in 2007. Low average values for the Facilities fleet may reflect 

short travel distances and the larger size of many of the vehicles.  The College Rental fleet, in 

contrast, includes fuel-efficient cars and travel distances are usually longer.  

Historic data suggest that annual fuel consumption by college-owned vehicles decreased 

from 2001-2007 (Fig. 8). The apparent decrease could be a measurement artifact, reflect  
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Figure 8. Decrease in fuel consumption by College vehicles from 2001 through 2007 

 

slight increases in fleet fuel economy or result from actual decreases in the driving of college-

owned vehicles over the past six years. It is also possible that total annual fleet fuel consumption 

may have decreased and that increases in consumption may have occurred for bus transportation, 

and in faculty, staff and student driving for College business. The next section discusses 

estimates for the miles traveled, gallons of fuel consumed and emissions from rental vehicles. 

 

Rental vehicles 

 
Overview 

Rental vehicles consist of motorcoaches for athletic and academic travel (Fig. 9), 

personal vehicles of faculty, staff and students who use their vehicles for Williams-related 

business and are reimbursed for their miles by the college, and the Zipcar rental program. 
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Figure 9. Williams rents motorcoaches for athletic travel and some academic field trips. 

 

Miles Traveled by rental vehicles in 2007 

In 2007 travel in rental vehicles was roughly 500,000 miles, accounting for 

approximately 8% of the total miles driven for college business. By far the largest category 

(Table 3) is reimbursed travel in personal vehicles, which includes travel for: (1) athletics; (2) 

conferences and meetings; (3) classes, and (4) department and office business.  Athletic travel in 

rental vehicles, mainly buses, is a minimum estimate for all athletic travel since many teams 

regularly use the College Rental fleet to travel to practice and to competitions. Classes and lab 

sections (academic travel) also use a mixture of bus and the college rental fleet for travel. 

Because the college does not have records for rental vehicles, we calculated those travel miles 

using the collegeôs reimbursement rate or the cost of the trip and estimated fuel economy for bus 

travel, checked using trips where both costs and distances were known.   

 
Table 3. Measured and estimated distance traveled and CO2 emissions by rental vehicles, FY 2007.  

 

Commuting 
Substantial amounts of fuel are consumed and greenhouse gases released in the 

commuting to campus by faculty, staff and students, and for student travel while they are in 


