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1. Survey Context 

In 2010, the Office of Sustainability at Dalhousie University conducted an online sustainability 

survey between October 28 and November 20, 2010.  The survey was sent via email to all 

faculty, staff and students of Dalhousie University.  The survey included 41 questions, with 12 

transportation related questions.  The survey also collected socioeconomic data from 

respondents including age, gender, income, residential location (by postal code) and primary 

campus.  The transportation related questions will be the focus of analysis within this technical 

report.   

The purpose of this technical report is to conduct an analysis of the transportation related 

questions, provide a comparison between the 2010 Sustainability Survey results and the 2009 

Transportation Survey results and provide recommendations for design of a transportation 

survey to be conducted annually by the Office of Sustainability. 
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2. Methods and Procedures 

This technical report included data preparation, data analysis and spatial analysis of the 2010 

Dalhousie Sustainability Survey.  Data preparation involved identification of the issues and 

limitations found within the socioeconomic and transportation related data.  Improvements to 

the data set are outlined in Section 2.1.  The primary objective of the data and spatial analysis is 

to provide a comprehensive characterization and spatial representation of the socioeconomic 

and Dalhousie commuter travel behaviour results.  The final stage of analysis, outlined in 

Section 4, involved a comparison of the results from the 2009 Transportation Survey and the 

2010 Sustainability Survey. 

2.1 Data Preparation 

The following issues and limitations were found in the 2010 survey data: 

1. Question titles were not coded within the dataset. 

2. Fields were left blank when respondents did not answer a question.  Time fields were 

set to 0 when respondents did not answer a question. 

3. Residential locations, entered as postal code, often had inconsistent formatting.  This 

made it difficult to geocode for use in ArcGIS.  Residential locations were not spatially 

appropriate.  For example, several residential locations were outside of Nova Scotia. 

4. Times were frequently entered incorrectly and were not consistent with 24-hour 

notation. 

5. The survey did not include all transit modes, assuming that the only transit option 

available was bus. 

6. The primary and secondary modal choice of each respondent did not separate driver 

and passenger options, making it difficult to determine single occupancy vehicle or high 

occupancy vehicle usage. 

7. The carpool modal choice option was not clearly defined.  For example, carpool can be 

interpreted as commute with coworkers or peers, or incorrectly as commute with 

family. 

8. The survey asked respondents to provide a secondary modal choice option, which was 

identical to their primary modal choice.  For example, some respondents indicated car 

as their primary and secondary modal choice.  

9. Off campus Dalhousie related travel options were inconsistent between the primary and 

secondary modal choice options. 

10. The survey asked respondents to provide arrival and departure times to campus, which 

does not accommodate individuals who reside on campus. 

11. The quantity and values of income range options were not distributed evenly.  
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The following improvements have been made to the dataset to allow for analysis and use with 

ArcGIS: 

1. Field results are made consistent from one question to another.  Field codes are 

recorded onto a key. 

2. Questions titles are given eight-letter codes and are also included in the key. 

3. Qualitative text is removed from fields that only require a numerical response. 

4. Non responses are coded as Ψbƻǘ !ƴǎǿŜǊŜŘΩ. 

5. Inconsistent postal codes for residential locations require significant post-processing.  

The results can be geocoded but must be in a consistent format.  For example, postal 

codes must be entered as X#X#X#.  Incorrect respondent input errors were corrected or 

removed from the dataset.  Values are converted into coordinates using an online tool 

called batchgeo (http://www.batchgeo.com). 

6. Inconsistent arrival and departure time responses not conforming to 24-hour notation 

were corrected or removed from the dataset.   

7. To compare 2009 and 2010 survey results common categories were established and 

data was coded accordingly.  It is assumed that primary commute mode by bus 

incorporates all transit modes and has therefore been categorized as transit within this 

report.  It is also assumed that commute mode is the respondents primary commute 

mode.  Secondary commute mode will not be analyzed within this report due to the 

quality and aforementioned issues with the secondary commute mode data. 

2.2 Data and Spatial Analysis 

The objective of the data and spatial analysis, found within Section 3, is to provide visual 

representation of the survey results.  The data analysis involved calculation of the relative 

frequency and corresponding percentages of coded survey results.  Frequency calculations did 

not include survey respondent answers of Ωbƻǘ !ƴǎǿŜǊŜŘΩΣ Ψbƻǘ {ǳǊŜΩΣ Ψbƻǘ !ǇǇƭƛŎŀōƭŜΩ ŀƴŘ 

Ψ5ƻƴΩǘ YƴƻǿΩΦ  Spatial analysis provides ǎǇŀǘƛŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎΩ ǊŜǎƛŘŜƴǘƛŀƭ 

location and modal choice.  To conduct spatial analysis, postal codes were converted into 

latitude and longitude coordinates using an online tool accessed through batchgeo 

όƘǘǘǇΥκκǿǿǿΦōŀǘŎƘƎŜƻΦŎƻƳύΦ  ¢ƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ǊŜǎƛŘŜƴǘƛŀƭ ƭƻŎŀǘƛƻƴ ŎƻƻǊŘƛƴŀǘŜǎ ǿŜǊŜ ǘƘŜƴ 

input into ArcGIS and converted into a shapefile. 
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3. 2010 Survey Results 

After removing inconsistencies from the data, as outlined in Section 2.1, the remaining total 

sample size of students, faculty and staff was 751 respondents which included 315 students and 

436 faculty/staff.  A table of 2010 and 2009 survey results has been provided in Appendix B.  

3.1 Characteristics of Survey Respondents 

Respondent characteristics within the 2010 Dalhousie Sustainability Survey include age, gender, 

income, respondent group (i.e. student or faculty/staff), primary Dalhousie campus (i.e. 

Studley, Sexton or Carleton campus) and residential location.   

3.1.1 Age 

The 15-24 year old age cohort represented the greatest percentage of survey respondents at 29 

percent (Figure 1).  There were no respondents in the 65 years old and over cohort and the 55 

to 64 age cohort represented the smallest percentage of survey respondents at 9 percent.  

 

Figure 1 Age distribution, 2010 

3.1.2 Gender 

Gender distribution indicated that the majority of the survey respondents were female.  Figure 

2 represents the gender distribution of survey respondents. 
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Figure 2 Gender distribution, 2010 

3.1.3 Income 

The majority of survey respondents had an annual household income greater than $60,000.  

Less than 40 percent of survey respondents reported annual household incomes less than 

$60,000.  Figure 3 represents the income distribution of survey respondents. 

 

Figure 3 Income distribution, 2010 

3.1.4 Respondent Group 

A greater percentage of the survey respondents were faculty/staff.  This distribution is 

represented in Figure 4 and represented spatially in Figure 6. 
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Figure 4 wŜǎǇƻƴŘŜƴǘǎΩ ƎǊƻǳǇΣ нлмл 

3.1.5 Primary Campus 

The majority of survey respondents indicated that they commute primarily to Studley campus.  

Sexton and Carleton campuses each represent 13 percent of the survey respondents.  The 

ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎΩ ǇǊƛƳŀǊȅ ŎŀƳǇǳǎ ƛǎ ǊŜǇǊŜǎŜƴǘŜŘ ƎǊŀǇƘƛŎŀƭƭȅ ƛƴ CƛƎǳǊŜ с ŀƴŘ ǎǇŀǘƛŀƭƭȅ 

in Figure 5. 

 

Figure 5 Respondents' primary campus 
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Figure 6 Spatial distribution of 2010 survey respondents' residential location by respondent group 
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Figure 7 Spatial distribution of 2010 survey respondents' residential location by primary campus 
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3.1.6 Residential Location 

Figure 8 displays the spatial distribution of survey respondents which were input into a GIS 

ǳǎƛƴƎ ǊŜǎǇƻƴŘŜƴǘǎΩ Ǉƻǎǘŀƭ ŎƻŘŜǎ ŀǎ ŀ ǎǇŀǘƛŀƭ ǊŜŦŜǊŜƴŎŜΦ    

Figure 8 {Ǉŀǘƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ нлмл ǎǳǊǾŜȅ ǊŜǎǇƻƴŘŜƴǘǎΩ ǊŜǎƛŘŜƴǘƛŀƭ ƭƻŎŀǘƛƻƴ 
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3.2 Travel Behaviour of Dalhousie Commuters 

3.2.1 Modal Split 

Figure 9(a) shows the modal split for survey respondents in 2010.  The majority of Dalhousie 

commuters, 34 percent, use car to commute to campus.  Active transportation modes, 

including walking and biking, account for 40 percent of modal split.  Transit accounts for 21 

percent of the modal split. 

Figures 9(b) and 9(c) represent the modal split by students and faculty/staff.  Faculty/staff 

commute by car 13 percent more than students, whereas 11 percent more students walk to 

Dalhousie.  For both cohorts transit represents the third greatest percentage, at approximately 

20 percent of the modal split.  Carpool and bike use account for the two smallest percentages 

of modal split for both cohorts. 

The spatial distribution of modal split indicates a concentration of walking, biking and transit 

use on the Halifax Peninsula.  The majority of commuters travelling from locations off of the 

Peninsula use car to commute to campus, while a low concentration use the other four 

surveyed modes.  Figures 10 through 14 display the spatial distribution of modal split by car, 

transit, carpool, walking and bicycling.  

 

 

(a)                                               (b)                                                     (c) 

Figure 9 Modal split for Dalhousie commuters (a), students (b) and faculty/staff (c), 2010 
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Figure 10 Spatial distribution of Dalhousie commuters by car, 2010 






































































