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1 Introduction 

The French Broad River Metropolitan Planning Organization (FBRMPO) and the North Carolina 

Department of Transportation (NCDOT) contracted with Westat to conduct the 2013 Western North 

Carolina Household Travel Survey (WNC HTS). The study is designed to meet the regional 

transportation modeling data needs. The planning region is comprised of Buncombe, Haywood, 

Henderson, Madison, and Transylvania counties in North Carolina. 

The survey data collection effort included interviews with 1,422 households between April and June of 

2013. Westat conducted the WNC HTS using its GeoSurvey CATI/web system with TripBuilder
TM

. This 

state of the art, web-based survey tool included the programmed survey, database, and call management 

scheduler.  

Figure 1:  Survey Study Area 

In addition to the household survey, a visitorsô 

survey was conducted with 70 respondents at 

six Recreational Vehicle (RV) parks in 

Haywood County during one week in July. 

The visitorsô survey was conducted in-person 

by trained surveyors and a simple paper-based 

questionnaire. 

 

 

 

 

 

 

 

 

Table 1:  Overall Completed Household Survey Summary by County 

 
Unweighted Weighted 

County  Frequency   Percentage  Frequency  Percentage  

Buncombe 876 62% 100,909 52% 

Haywood 139 10% 26,659 14% 

Henderson 254 18% 45,180 23% 

Madison 57 4% 8,082 4% 

Transylvania 96 7% 13,914 7% 

Total 1,422 100% 194,744 100% 
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2 Survey Methodology 

The WNC HTS design included a multi-mode survey approach to collect basic demographic and 

household level data as well as individual travel behavior over a 24-hour period for a sample of 1,300 

households, along with a customized óvisitorsô survey completed with 70 campers recruited from RV 

campgrounds located in Haywood County.  This section describes the survey methodology used in the 

completion of the HTS. Section 4 will provide the details of the special population, RV Survey. 

 

2.1 Sample Design 

An address-based sample (ABS) frame was used to randomly select participants for this study.  The 

sample frame was designed to provide a representative sample of households in the region. ABS frames 

reduce coverage bias associated with random-digit-dial samples that are affected by the increasing 

number of households that do not have landline telephone service. Additionally, the use of the ABS 

improves the likelihood of reaching harder-to-survey populations.  The ABS was selected from the United 

States Postal Service (USPS) Computerized Delivery Sequence File.  Selected addresses were matched 

for a telephone number. Approximately half of all sampled addresses had phone matches; the phone 

numbers returned in the matching process were used to contact non-responding sampled addresses during 

the recruitment process.   

2.1.1 Sample Selection 

The objective of the sample design was to obtain 1,300 total completed travel log households in the 

Western North Carolina region with targets for household size by workers, household size by vehicles, 

workers by vehicles, household size by income and workers by income. 

 

The frame of addresses was stratified by county (Buncombe, Haywood, Henderson, Madison, and 

Transylvania). Two substrata were created within each county, except for Madison and Transylvania 

counties. For each county separately, we classify census tracts into two groups: those with a ñhighò 

density of characteristics of interest (0- and 1- vehicle households and fewer vehicles than workers 

households) and ñlowò density. Within each county, the first stratum consisted of addresses in Census 

tracts with a high percentage of households in which number of workers was greater than number of 

vehicles, and Census tracts with high percentages of 0-vehicle or 0-to-1-vehicle households. The second 

stratum consisted of the remaining Census tracts in the county. The threshold for determining whether a 

Census tract contains a high percentage of households meeting these criteria varied by county and is 

summarized in Table 1. These thresholds are based on the 5-year 2011 American Community Survey 

(ACS) data. Census tracts with values higher than the thresholds were included in the first stratum of each 

county.  
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Table 2. Thresholds for defining stratum 1 by county 

County  

% #Workers > #Vehicles 

HHs in Census Tract 

% 0-1 Vehicle HHs 

in Census Tract 

% 0 Vehicle HHs 

in Census Tract 

Buncombe 7.5% 46.43% 12.81% 

Haywood 3.35% 39.24% 3.78% 

Henderson 6.58% 43.55% 9.50% 

Madison 2.55% 25.42% 7.68% 

Transylvania 5.69% 35.27% 10.41% 

 

Income was not used as a stratification variable because it is highly correlated with the other 

characteristics (vehicle ownership, workers, and household size). The high density/low density cut point 

was empirically determined with the general rule of thumb: high-density stratum has roughly 25% of the 

population and at least 50% of the households of interest. 

 

The sample sizes were determined for each stratum using an allocation scheme that yields the desired 

marginal sample sizes with smallest design effect. We started by oversampling stratum 1 by a factor of 2, 

which is the initial sampling rate for high density stratum. The oversampling rate was increased until the 

desired sample sizes were met. Stratum 1 was oversampled at a rate of 2.9. The sample allocation work 

was based on completes, and inflated to account for attrition due to nonresponse and postal non-

deliverables (PNDs). 

 

For example, in Buncombe county tracts where the percent of households with more workers than 

vehicles exceeds 7.5%, and the percent of households with 0-1 vehicles exceeds 46.43% or the percent of 

households with 0 vehicles exceeds 12.81% were assigned to stratum 1. 

 

Table 3:  Target and Actual Recruited Households by County 

 Recruitment 

County  Actual  Target  Percentage 

Buncombe 931 954 98% 

Haywood 146 277 53% 

Henderson 271 462 59% 

Madison 72 154 47% 

Transylvania 103 154 67% 

Total 1523 2001 76% 

 

 

The actual number of addresses sampled was significantly higher than the expected number required to 

achieve the target 1,300 completed households. This is done to account for sample attrition due to 

nonresponse and ineligibility. The total number of addresses to be fielded was expected to be about 

40,000, but 80,000 addresses were sampled from the region so that a reserve sample would be available in 

the event there is some departure from our response and attrition rate assumptions. A total of 53,523 

addresses were used in the survey data collection.  
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The sample was allocated proportionally across the five counties in the study with a minimum sample size 

target set to 100 for each of Madison and Transylvania counties, to ensure sufficient representation for 

each county.    

 

Within each explicit stratum, a random sample of addresses was selected. Each address was selected with 

equal probability within a sample stratum. The sample was split into five equal-sized samples, each of 

which were pre-assigned a specified weekday (Monday to Friday) travel day. To ensure that the five 

weekday subsamples are representative of the study area, we sorted the overall sample by county, stratum, 

census tract, block group, block, and street address and systematically assigned the sorted sample to the 

five subsamples.  

 

The sampling stratification was designed to provide the best opportunity to effectively and efficiently 

achieve the sample objectives. Results will be discussed in Section 2.6. 

 

The WNC region, with its pleasant climate and proximity to warmer southern states like Florida, has 

become a popular summer residence for many attempting to escape the hotter sections of the nation. The 

original WNC HTS sample design included the systematic sampling of these ñseasonalò households. 

However, the USPS Computerized Delivery Sequence File did not contain the data elements necessary to 

efficiently identify these households. In place of this systematic sampling procedure, we included a 

survey question to determine the number of months each surveyed household is occupied. 

 

Table 4. Residency Status 

 Unweighted Weighted 

Responses Frequency Percentage Frequency Percentage 

REFUSED 4 0.3% 666 0.3% 

LESS THAN 1 MONTH 1 0.1% 104 0.1% 

1-5 MONTHS 44 3.1% 5,628 2.9% 

6 OR MORE MONTHS 1,373 96.6% 188,339 96.7% 

 Total 1,422 100% 194,737 100% 
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Figure 2:  Sampled Household Locations 

 

2.1.2 Sample Monitoring 

Recruitment and retrieval results were monitored daily by county.  Each sample release (also referred to 

as a mail group) was also monitored to assess sample yields. Sample releases were adjusted as needed to 

meet the study targets. Crosstabs of key interactions were reviewed weekly to track the household 

characteristics required for model development. These interactions included household size by number of 

workers, household size by number of vehicles, number workers by number of vehicles, household size 

by income and workers by income. 

2.2 Branding and Public Outreach 

Declining response rates and data quality are among the driving factors behind recent efforts to step up 

public outreach related to travel behavior survey research. One of the first steps taken for this study was 

to create a brand that would be used on all participant materials and the public website. It is important that 

the brand reflect the region and specifically transportation in the region. Branding is not just the image, 

but the study name as well. Western North Carolina Household Travel Survey was selected to represent 

the five county region in which the data collection occurred. Figure 3 is the final artwork for the WNC 

HTS. 
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Figure 3:  Study Logo  

 

 

 

The typical regional HTS is conducted during an abbreviated period in the spring or the fall. The limited 

data collection window provides a number of challenges, among them, is sample management. While 

estimates can be made, they are just that, estimates. Each region behaves differently and the multi-stage 

approach of HTSs leaves little time to adjust if observed response rates deviate from the assumptions used 

in the design phase of the study. So, in addition to branding, it is critical that the survey sponsors embark 

on a public awareness campaign. This aspect of the study could have been handled more effectively. As a 

result, the observed recruitment response rates fell short of the anticipated rates. By the time the sponsor 

engaged the media about the study, additional sample had been released for recruitment. The retrieval 

rates observed were higher than anticipated and the result was an additional 122 households included in 

the database.   

2.3 Survey Design 

The WNC HTS was designed to collect travel behavior data from 1,300 households in five counties in 

western North Carolina in the spring of 2013. The survey was designed as a mix mode study making use 

of web, telephone and mail contacts and response options. In addition to the HTS, a separate in-person, 

retrospective, visitorôs survey was conducted.  

2.3.1 Methodology 

Each sampled address was mailed an invitation to participate letter (see Section 6.1.1) that encouraged 

them to self-recruit online. Up to two reminder postcards (see Section 6.1.2.2 and 6.1.2.2) were mailed, 

also encouraging the recipient to complete online. All materials mailed included a toll-free number for 

reaching the study team if they had questions or preferred to participate by phone. 

 

Recruitment options of web or telephone were offered to each sampled household, allowing the 

respondent to select mode of participation that best suits them. Once recruited, participants were offered a 

third method of responding. In addition to web or telephone participation, respondents were provided the 

option of mailing back completed travel logs.  

 

Participants were guided through the retrieval process through a series of communications delivered by 

mail, telephone, email, and text message. Each recruited household was sent a travel log package that 

included a letter thanking them for agreeing to participate and providing next steps. The package included 

individualized travel logs for each household member (5 years old or older) and a Business Reply Mail 

(BRM) envelope to be used if they decided to return their completed logs by mail.  



 

  7 

 
 

 

A series of reminder contacts were implemented for recruited households. The method of delivery for all 

such reminders was based on participant preferences collected during the initial recruit interview and 

included telephone, email and text message. The first reminder was generated on the day prior to the 

assigned travel day. The next reminder came the day after the travel day and encouraged participants to 

report travel online. Other reminders were implemented at various intervals when travel was not reported 

within a specific time period. 

  

Interviewer-assisted telephone support was used to supplement the data retrieval effort for those that 

preferred to complete by phone or did not complete online in a timely manner. Households were offered a 

$10 incentive to complete the survey online. Incentives were paid to completed households only, but were 

awarded as long as some portion of the survey was done online. 

2.3.2 Instruments 

The WNC HTS instrument was designed to collect key analytic data items required to support NCDOT 

and the FBRMPO transportation models in both the short- and long-term.  The survey instrument 

collected the data items for each person of age 5 and older in the household, including the travel behavior 

data for a 24-hour period. Household travel surveys require much information be collected. While these 

data are important, it is critical that they be collected in a way that minimizes respondent burden.   

 

The recruitment and retrieval surveys were supported through an integrated GeoSurvey / TripBuilder
TM

 

web-based software system that was used for both computer-assisted self-interviews (CASI) and 

computer-assisted telephone interviewing (CATI).  The surveys completed by web or telephone 

completion methods used the same underlying questions, branching, format, and logic checks. The web-

based recruitment and retrieval instruments were accessible to participants via the project specific public 

website. Each household was assigned a unique PIN allowing secure access to the recruitment and 

retrieval web questionnaires. Data supplied on travel logs received by mail were entered into this same 

database using the GeoSurvey / TripBuilder systems. 

 

Travel day details were collected through the TripBuilder
TM

 component of the software system, with an 

integrated online map that enables real-time geocoding to collect accurate travel details. Travel details 

were collected in two steps. The first step was the creation of a sequential list of visited places along with 

their basic attributes, including arrival and departure times, mode of travel, vehicle used, place type, 

location information, and travel companions. The second step collected additional place details, such as 

activity, transit fare, and parking details. 

 

The following sections list the information that was verified, collected or derived about each completed 

household. 

2.3.2.1 Household Data 

Household level details were collected and reported for each household in the final dataset. Among the 

variables reported in the data are: 

Á Home address 

Á Residence type 
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Á Owner/Renter status 

Á HH size 

Á HH income 

Á Number of vehicles 

Á Number of bicycles in working condition 

2.3.2.2 Vehicle Data 

Each household was asked the total number of vehicles owned, leased, or available for regular use by the 

current household members.  In addition to motorized vehicles, each household was asked the total 

number of bicycles in working condition that were available for regular use.  For each motorized vehicle 

reported, variables collected include: 

Á Make  

Á Model  

Á Year  

Á Body  

Á Fuel type  

Á Ownership status 

2.3.2.3 Person Data 

Specific questions were asked about each household member living in the home on the date the 

recruitment survey was completed.  Key person level variables collected about household members 

include: 

Á Age  

Á Gender 

Á Relationship between all household members and the recruit survey respondent 

Á Disability status and type (if applicable) 

Á Licensed driver status (age eligible) 

Á Employment status (age eligible) 

o If employed, collected additional data items related to work 

Á Student status 

o If a student, collected additional data items related to school 

Á Highest level of education earned 

Á Race 

Á Ethnicity 

2.3.2.4 Travel Day Trip Data 

The travel day began at 3 a.m. on the assigned date of travel. Data were collected for each trip made by 

each household member (age five and older) throughout the day until 2:59 a.m. the day following the 

assigned travel date.  Key trip related details collected include: 

Á Trip start and end locations 

Á Trip start and end times 

Á Mode of travel 
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o If household vehicle was used additional data items related to the vehicle and passengers 

were collected 

o If transit was used, additional data items were collected about the trip 

Á Primary and secondary activity at each location (trip purpose) 

2.4 Data Collection 

The data collection was intended to begin recruitment in early April and end by May 31, 2013, but was 

delayed for a brief period due to contractual issues among the stakeholders. The first letters were mailed 

in mid-April and the first travel date was April 29, 2013. This delay, combined with lower than 

anticipated recruitment rates, required the field be extended into June. While the last travel date was June 

17, 2013, the majority of the travel dates fell inside the original field period.  

2.4.1 Recruitment Process 

Recruitment began by mailing sampled addresses a letter of invitation to participate in the survey. The 

letter explained the purpose of the study and requested the recipient visit the project website to complete 

the survey. A unique PIN was supplied to each sampled address. Two reminder postcards were sent to 

each sampled address. The first reminder was sent seven days after the initial letter and the second seven 

days after the first. 

 

Attempts to recruit sampled addresses into the study included mail and telephone contacts.  Residents 

living at sampled addresses were given the option to self-recruit themselves online (Computer-Assisted-

Self-Interview (CASI)) or by speaking with one of our interviewing staff over the phone (Computer-

Assisted Telephone Interviewing (CATI)).  The CASI and CATI surveys were administered as the same 

system. The only difference is whether the interview was administered by the participant or an 

interviewer. Most households completed the recruitment process online. If a household had not recruited 

and a telephone number was available, telephone interviewers attempted to recruit households by phone 

until the targeted recruitment goals had been met.   

 

Table 5 shows the percentage of households recruited by each mode.  Although an incentive was only 

offered for online participation, providing choices allowed the participants to select the mode of 

participation that best suited them   

 

Overall, 88 percent of all participating households took advantage of the self-recruiting option.  

 

Table 5:  Recruitment Mode (CATI & Web)  

Household 
Recruit Mode 

Unweighted Weighted 

 Frequency   Percentage  Frequency  Percentage  

CATI 165 12% 19,524 10% 

Web 1,257 88% 175,220 90% 

Total 1,422 100% 194,744 100% 
 

The recruitment questionnaire collected general demographic information about each household including 

income, household size, type of housing, and information about vehicle ownership.  This questionnaire 

also asked for demographic characteristics about each member of the household.  At the conclusion of the 



 

  10 

 
 

recruitment survey, households were assigned a travel date.  Households were also asked to indicate their 

preferred mode of contact for future reminders, including phone calls, text messages, and emails. This 

information allowed us to tailor reminder and subsequent re-contact attempts to the participants 

preference.  

 

Table 3 shows the participation results (actual and target) for recruited household. The targeted number of 

recruited households was based on the assumption that we would achieve a 65 percent retrieval response 

rate across the region.  

 

Figure 4: Participant Household Locations ð Recruited Households 

 

2.4.1.1 Advance Mailing 

The first mode of contact was an advance letter mailed to every sampled address, regardless of whether or 

not that household had a phone match.  Included in the initial mailing was a letter, addressed to the county 

resident (e.g., Buncombe County Resident), on project branded letterhead and signed by Jan Davis from 

the FBRMPO. The letter informed the household about the purpose of the study and encouraged the 

recipient to join the study.  

 

The invitation letter outlined what would be required for participation by providing the simple three-step 

directions for how to participate. The first step referred household members to the public website and 

provided them with a unique PIN number to access the recruitment survey online.  By offering a $10 

incentive for online participation only, households were encouraged to participate online.  However, a 

phone number was also provided as an alternate option to completing via the web. The second step 
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explained the 24-hour travel diary completion. The final step informed participants that they would have 

to report their travel on our website. (See Appendix 6.1.1 for the advance letter.)  

2.4.1.2 Reminder Contacts (Postcards) 

All households that did not respond to the initial letter (by either recruiting on the web or calling to recruit 

by phone) were sent reminder postcards encouraging them to participate.  The first postcard was mailed 

seven days after the initial letter.  After 14 days, another reminder postcard was sent to all non-responding 

addresses.  (See Appendix 6.1.2 for reminder postcards.) 

2.4.1.3 Travel Date Assignment 

When the sample was initially selected, all sampled addresses were randomly assigned to a day of the 

week (Monday-Friday).  Specific travel dates were assigned at the time the household was recruited into 

the study.  During recruitment, households were assigned the next available date that fell on the pre-

assigned day of the week, beginning seven days after the recruitment date.  Travel days were scheduled 

seven days after the recruitment interview to allow sufficient time for individualized travel logs to be 

prepared and mailed to each household.  Table 6 shows the distribution of complete households by day of 

week. The balance across travel day is monitored throughout the data collection period. Typically, travel 

day distribution is fairly balanced. However, in this study Tuesdays are somewhat underreported, but not 

alarmingly so. 

 

Table 6:  Distribution of Complete Households by Day of Week 

Household 
Travel Day 

Unweighted Weighted 

 Frequency   Percentage  Frequency  Percentage  

Monday  301 21% 42,652 22% 

Tuesday  250 18% 32,811 17% 

Wednesday  275 19% 38,279 20% 

Thursday  287 20% 37,955 19% 

Friday  309 22% 43,047 22% 

Total 1,422 100% 194,744 100% 
 

2.4.1.4 Recruitment Confirmation (Web Only) 

If a household recruited by web and elected to receive email and/or text messages, they received an 

automated recruitment confirmation message.  This message confirmed that their recruitment survey data 

was received successfully and provided a phone number to reach a study team member if they had 

questions.   

2.4.1.5 Diary Mailing 

Once recruited, each household was mailed a packet to be used for the retrieval process.  The mailing 

included a letter with more detailed instructions regarding participation in the study, and thanking them 

for agreeing to participate.  Also included in the packet was an individualized travel log for each 

household member age 5 and older.   

The detailed instructions asked household members to use the travel log (on the assigned travel day) as a 

tool to help each household member record all trips made beginning at 3 a.m. on that date and until 2:59 

a.m. the following day. Instructions were also provided regarding how to report travel either online or 
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over the phone. Although the letter indicated households would only receive their incentive from 

reporting travel online, if households recruited or retrieved online they were mailed an incentive check.  

(See Appendices 6.1.3 and 6.1.4 for the diary letter and travel log) 

2.4.1.6 Pre-Travel Day Reminder Contacts 

During the recruitment interview, households were asked for their preferred contact method (phone, text 

or email). The day before the assigned travel day, each household was contacted by their proffered 

method to remind them about their travel day. If contacted by phone, we verified that all travel day 

materials had been received and ensured any questions were answered. Email reminders allowed 

participants to respond back with questions as well.  

2.4.2 Retrieval Process 

In total, there are 1,422 completed households in the five counties included in this report. A multi-mode 

retrieval approach was used to collect travel day data from recruited households. Households were 

incentivized to self-report their data online, while more traditional telephone data collection was also 

available.  

 

Households were able to begin reporting their travel day trip and activity data either by web or telephone 

(CATI) beginning the day after the travel day. During the recruitment survey responding households were 

asked how they would prefer to complete the retrieval survey. Those preferring to complete by telephone 

with an interviewer we called the day after the travel day. Those preferring to complete by web were only 

called if the household had not reported their travel by the third day after the travel day. Retrieval 

percentages by survey mode are presented in Table 7.  

Table 7:  Retrieval Mode (CATI & Web)  

Household 
Retrieval Mode 

Unweighted Weighted 

 Frequency   Percentage  Frequency  Percentage  

CATI 233 16% 30,824 16% 

Mail 301 21% 35,986 18% 

Web 888 62% 127,935 66% 

Total 1,422 100% 194,744 100% 

 

The retrieval questionnaire incorporated TripBuilder
TM

 software that enabled web participants or 

telephone interviewers to collect all travel and activity details while geocoding all locations via the built-

in Google Maps interface. The geocoding of home, workplace, and trip end locations was done within the 

TripBuilder
TM

 instrument whether the survey was self- or interviewer administered.  Table 8 shows the 

participation results (actual and target) for retrieved households by county.   

Table 8. Target and Actual Retrieved Households by County 

 Retrieval 

County Actual  Target  Percentage 

Buncombe 876 673 130% 

Haywood 139 180 77% 

Henderson 254 300 85% 

Madison 57 54 106% 

Transylvania 96 93 103% 

Total                 1,422                  1,300  109% 
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Figure 5 shows how these households are distributed across the region. 

 

Figure 5:  Participant Household Locations ð Retrieved Households 

 

2.4.2.1 Post-Travel Day Reminder Contacts 

Beginning the day after the travel date, contacts were made to either remind households to report their trip 

data online or to complete the survey by phone with a recruited household. Reminder prompts were sent 

as text messages or emails depending on the contact preference requested by each household.   

2.4.3 Demographic Characteristics of Survey Participants 

In Table 9 several unweighted demographic variables captured in the survey are compared to those same 

variables reported in the 2010 Census for the FBRMPO region. Consistent with most survey samples, 

many of the hard-to-survey populations are underrepresented (e.g., larger households, non-whites, 

Hispanics, and younger persons).  
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Table 9. Demographic Results Compared to 2010 

Demographics   
Retrieved 

Households 
General 

Population Data 

Total Households   1,422 194,311 

Household Size 1 33.8% 29.50% 

  2 46.3% 38.70% 

  3 11.7% 14.90% 

  4+ 8.2% 16.90% 

Household Vehicles 0 5.4% 6.3% 

  1 38.7% 32.4% 

  2 41.8% 39.4% 

  3+ 14.0% 21.9% 

Residence Tenure Rent 28.3% 28.6% 

  Own 67.8% 71.4% 
  Other 3.9% - 

Race White 95.58% 89.60% 

  African American 1.40% 4.50% 

  Other 3.02% 5.90% 

Hispanic Yes 3.09% 6.10% 

  No 96.91% 93.90% 

Participant Gender Male  46.0% 48.3% 

  Female 54.0% 51.7% 

Participant Age <18 years old 12.9% 20.1% 

  18 - 24 4.5% 7.9% 

  25 - 54 38.3% 38.9% 

  55 - 64 18.1% 14.2% 

  65+ 26.2% 18.9% 

        

 

2.5 Survey Processing and Data Cleaning 

2.5.1 Overview 

Data processing and data cleaning were conducted on an on-going basis throughout the study. Data 

updates were made to variables that impacted data collection during the survey (e.g., the addition of a car 

that was not originally rostered) and at the conclusion of data collection for data that did not impact the 

flow of the survey (e.g., recoding race based on other specify responses).   

Data cleaning and quality assurance processes were conducted on a continuous basis during data 

collection and on a cumulative basis at its conclusion. A series of automated edits, range checks, 

consistency checks were performed through the survey instrument, and data preparation staff performed 

frequency reviews and problem resolution to monitor, correct, and update the data. Automated checks 

were run to evaluate the validity of reported trip data.  

The following sections provide more details for each of the data quality checks used. 
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2.5.2 Logic Checks 

Logic checks were programmed into the recruit and retrieval instruments to ensure that questions were 

answered as accurately as possible. These included requiring that certain questions be answered, even if 

the answer was ódonôt knowô or óprefer not to answerô and forcing the data type (e.g., requiring a number 

for AGE). Data range checks were also conducted to ensure that the data fell within the expected range 

for a given question (e.g., 0-112 for AGE). There were also checks conducted to ensure that there was 

agreement across data tables for values such as number of household members, number of vehicles, etc.  

2.5.3 Real-Time Geocoding 

The TripBuilder
TM

 software was used during the conduct of the retrieval survey (both web and telephone) 

to geocode all habitual locations and trip ends. Using a Google interface, participants or interviewers were 

able to geocode reported locations in real-time. When necessary, the participant or interviewer could use 

the Google search engine to locate a specific place (e.g., the CVS at a specific intersection), and then 

geocode the address. TripBuilder
TM

 captured not only full address information, but also the matching X/Y 

coordinate. 

2.5.4 Frequency Reviews  

Frequency reviews were conducted at the beginning of data collection to ensure that all data were being 

captured as expected. The primary purpose of frequency checks was to validate skip patterns in the 

question sequence.  Frequency reviews are also conducted in the middle and end of data collection and 

anytime a script edit was implemented to verify that the skip patterns were not affected and that all data 

were being captured. 

2.5.5 Edit checks 

Edit checks are performed on data collected as part of the recruit and retrieval interviews.  A series of 

queries are run on the data to identify potential inconsistencies or errors in the data. Any households 

identified as having potential data issues are then reviewed by a data analyst. Edit checks are broken into 

two types; those checks which involve the trip data and those checks which do not involve the trip data. 

2.5.5.1 Non-Trip Data Checks  

All data checks that involved reported data not associated with trips were considered non-trip data checks. 

These checks included those run as part of the frequency review (described in section 2.5.4) and those 

checks which involve multiple variables, which are too complex to check using frequency reviews. Table 

10 presents a list of the non-trip edit checks. 
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Table 10:  Data Checks 

Type of Check Description of Check 

Household Home location geocoded without an address 

Household Home not named Home 

Household Home location is missing "full address" 

Household Home location is not geocoded 

Household Household's completion flag is not set 

Household Household size does not match the number of people. 

Household Number of vehicles does not match number of records in the vehicles file. 

Household Household locations with same coordinate do not have matching addresses 

Person Beginning and end of travel date not at the same location 

Person No travel case without reason 

Person Person Missing lifecycle information: AGE 

Person Person Missing lifecycle information: AGEB 

Person Person Flagged as completed without places associated with them 

Person Person Missing lifecycle information: Employment 

Person Person Missing lifecycle information: Schooling 

Person School location geocoded without address 

Person Volunteer location geocoded without address 

Person Work location geocoded without address 

Place Companion expected but missing 

Place Location geocoded without address 

Place Place arrival time before the previous place's departure time 

Place Place departure time is before its arrival time (left before arriving) 

Place Place where person did not leave vehicle for over 30 min of activity duration 

Place Place has a person number that does not exist 

Place Place does not have a location 

Place Place location is not geocoded 

Place A shared place has more than one driver in the party 

Place Place where multiple household members went but travelers disagree on number of companions 

Place Place with mode set to auto-passenger without party > 1 

Place Passenger, but no driver. 

Place Place is missing purpose information 

Place Place travel speed too fast for travel mode 

Place Place travel speed too slow for travel mode 

Place Transit trip too short (less than 5 min duration) 

Place Place is missing travel mode information 

Place Place travel time is too long (over 90 min) 
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2.5.5.2 Trip Data Checks  

Trip processing system (TPS) checks were conducted on all households that participated in the retrieval 

portion of the study. These checks listed in Table 10 were performed at the household, person and place 

levels.  Data analyst staff review these checks to determine whether interviewers and respondents are 

consistently recording complete and meaningful trip information. This information was used to identify 

households that required re-contacting to clarify trip details. These situations mostly come from 

participant data entry error (e.g., entry of an illogical tour). After the household trip records are updated, 

the case is re-processed to ensure the updates correct the originally reported data. Trip records must past 

this data edit step to be considered completed households. 

2.5.6 Upcoding and Cleaning 

After the data collection period was over the ñOther specifiedò responses were evaluated to determine 

which records could be upcoded or cleaned.  Often times participants donôt take the time or effort to look 

over all of the options available for a given question or they donôt see their answer and resort to typing 

their response in the ñOther specifiedò field.  The result is that many responses that could have been 

answered by selecting a response option from a list are answered in the ñOther specifiedò text box.  

Upcoding is the process of looking though these answers and coding any that were not originally coded 

correctly by the participant.  This is a common occurrence in the reporting of vehicles since the vehicle 

list is sometimes extensive.  The upcoding process removes the other specified responses that were 

entered by the respondent and codes them with the corresponding answer from the response option list.  

 

After upcoding all of the applicable responses, the next step is to clean up the remaining text.  Cleaning 

the ñOther specifiedò fields involves finding text that couldnôt be upcoded but that can be combined with 

other responses to better group responses.  These responses may have not originally been combined 

because of misspelling or different spacing and capitalizations.  By combining these responses the 

resulting data is more easily readable and understandable. An example of this might be someone reporting 

that they are Mexican American and someone else reporting they are from Mexico. Both responses would 

be combined and reported at MEXICAN. 

2.5.7 Derived Variables 

Several of the variables in the data deliverable were derived using counts from participant responses. Due 

to the nature of the household travel survey data requirements it is somewhat common for there to be 

discrepancies between the data reported when the same data is requested in different questions. This 

typically happens when participants are unsure of an answer, confused by the question, have forgotten to 

report something. For these reasons derived variables are included to provide more accurate counts 

compared with the response to a specific survey question. One of the best examples of the need for a 

derived variable to correct for an inaccurate response is household size. A standard question asked of all 

survey respondents is ñHow many people live in your household?ò The answer provided to this question 

does not always match the number of people enumerated during the rostering of household members. For 

example, respondents may or may not include themselves in the count, but when prompted at the 

household enumeration question do include themself. In the dataset, we provide a derived variable for 

household size that counts the total enumerated household members.  

 

Derived variables are also provided to sum attributes of a household. For example, HHSTUD is the count 

of all household members that answered the STUDE question with a 1 or 2 (full-time or part-time 
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student).  The result is an actual count of the number of students in a household.  STUDE is also available 

in the data deliverable, so analysis can be conducted at the person level using the reported, rather than the 

derived household level data. 

 

Another type of derived variable converts the data collected in multiple units (e.g., hours and minutes) 

into a single unit of analysis (e.g., minutes).  Calculations can also be used to determine quantitative 

values such as number of non-household members on a trip.  This number is derived by subtracting the 

number of household members (HHPARTY) reported on a trip from the total number reported (PARTY) 

being reported on the trip.  A list of all of the derived variables included in the data deliverable can be 

found in Appendix 6.2. 

2.6 Survey Response Rates 

Response rates are calculated for both the recruitment and retrieval stages of the survey.  The recent 

decline in survey response rates is well documented.  The shift from RDD to ABS frames provides many 

benefits to targeted sampling and coverage bias, but only adds to the diminishing response rate issue.  

Approximately 50 percent of all sampled addresses are typically matched to a telephone number. 

Approximately 15 percent of those matches generally prove to be bad matches (e.g., not associated with 

the sampled address).  Because more than half of the sampled households are only reachable by mail in 

the ABS sample design, passive refusals happen at a high rate. Response rates achieved from ABS frames 

are largely dependent on the salience of the study, the presentation of the recruitment materials, and 

public outreach campaigns.  

In ABSôs the recruitment rate is calculated by dividing responding households by eligible addresses. 

Recruited Households / (Number Sampled Addresses ï Postal Returns) 

The retrieval rate is the percentage of household that completed the study after agreeing to participate.  

The Final Response Rate is the product of the recruitment and retrieval rates.  Table 11 shows response 

rates by county for the WNC HTS.  Observed recruitment rates were much lower than what was expected, 

and typically observed in other similar HTSs. Recruitment rates in other similar studies have recently 

been observed in the 10 to 14 percent range. The retrieval rates for the WNC HTS were somewhat higher 

than generally observed. 

Table 11:  Response Rates by County 

County Recruitment  Retrieval  Overall 

Buncombe 3.4% 72.9% 2.5% 

Haywood 2.1% 71.9% 1.5% 

Henderson 2.3% 69.4% 1.6% 

Madison 2.3% 65.3% 1.5% 

Transylvania 3.4% 73.8% 2.5% 

    
 

Standard in all voluntary survey data is some level of item non-response. The programming for the WNC 

HTS did not allow participants to skip questions, but because this was a voluntary survey, we were 

required to provide a means for participants to not provide information if desired. The item non-response 
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comes from answers of ñdonôt knowò and ñprefer not to answerò.  Table 12 presents the non-response 

percentage for household income and home ownership. The observed non-response of these variables is 

consistent with other HTSs recently conducted by Westat.  Table 13 presents several person level non-

response items. The person non-response for age is off-set by a follow-up age range classification 

question asked when age was not reported.  

Table 12: Household Variables Item Non-Response 

Non-response Items 

Unweighted Weighted 

 Frequency  Percentage Frequency   Percentage 

Home Ownership 14 0.98% 1,594 0.82% 

Household Income 218 15.33% 30,728 15.78% 

Household Disability 15 1.05% 3,076 1.58% 

     
 

Table 13: Person Variables Item Non-Response  

Non-response Items Unweighted Weighted 

 
 Frequency  Percentage Frequency   Percentage 

Age 179 6.35% 34,758 7.66% 

Age Range 36 1.28% 5,016 1.11% 

Race 100 3.55% 15,835 3.49% 

Employment 18 0.64% 4,383 0.97% 

Volunteer 50 2.04% 7,703 2.10% 

Days traveled to work per week 55 1.95% 8,235 1.81% 

Flexible work schedule 31 1.10% 6,750 1.49% 

Public transit access 176 7.16% 30,283 8.26% 

Level of Education 53 1.99% 7,716 1.86% 

Student Status 26 0.92% 8,668 1.91% 
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3 Weighting 

Survey weights were developed for four types of analytic units associated with all households in the 

WNC HTS dataset ï household weights, vehicle weights, person weights, and trip weights ï to permit 

inference to the corresponding target populations. Household weights were assigned to responding 

households. Vehicle weights are assigned to each reported vehicle in a household and are the same as the 

household level weight. Person and trip weights were assigned to responding persons within responding 

households.  

 

In addition to the survey weights, replicate weights were developed for each type of analytic unit 

associated to the travel study. The replicate weights are used to calculate the variances of survey estimates 

using the paired jackknife replication method.  The methods used to derive these weights were aimed at 

reflecting the features of the sample design, so that when the jackknife variance estimation procedure is 

implemented, approximately unbiased estimates of sampling variance are obtained.  In addition, the 

various weighting procedures were repeated on each set of replicate weights to appropriately reflect the 

impact of the weighting adjustments on the sampling variance of a survey estimate. 

 

The overall steps in the weighting process for the travel study component were as follows.   

 

1. Construction of base weights (the reciprocal of the probability of selection of each sampled 

address); 

2. Adjustment for non-response at the household level for the screener (invitation to participate) and 

the main survey; 

3. Adjustment of the household weights to achieve consistency with characteristics for the full 

population of households in the study area (achieved by raking the non-response adjusted weights 

to independent household level figures for the study areaðraking can be thought of as 

multivariate post-stratification). This comprises the final household weight. 

4. Construction of the vehicle weights; 

5. Assignment of the final household weights to all responding persons within useable households; 

6. Person-level raking. This comprises the final person weight. 

7. Construction of the trip weights. 

 

In this section of the report tables are displayed by key survey variables summarized to the five county 

WNC HTS region.  Appendices 6.3 and 6.4 Additional Recruitment Frequency Tables contains an 

additional series of tables with variables not discussed in this section, but captured during the survey 

effort. 

3.1 Household Base Weights 

The household base weight reflects the probability of selection for a sampled household and is calculated 

simply as the reciprocal of its probability of selection.  

3.1.1 Adjustment for Non-Response to the Recruitment and the Retrieval Interview 

An adjustment for non-response was made to the weights of the study area recruitment and retrieval 

interview respondents to reflect those for whom a recruitment and retrieval interview was not obtained. 
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The adjustments for household nonresponse were made within adjustment cells defined by county and by 

sampling stratum (high density of key sample characteristics
1
/remaining households). A nonresponse 

adjustment factor was calculated for each cell as the ratio of the sum of household weights for all eligible 

households to the sum of the household weights for all screener responding households. The nonresponse 

adjustment factor was applied to the household weight of each recruitment and retrieval interview 

responding household. In this way, the weights of the responding households are ñweighted upò to 

represent the full set of responding and nonresponding households in the adjustment cell. 

3.1.2 Raking at the Household-Level 

Raking adjustment procedures are used to improve the reliability of survey estimates and, to some extent, 

correct for the bias due to under coverage and/or non-response. Raking is a post-stratification adjustment 

procedure where survey weights are iteratively-adjusted to independent control totals for various 

demographic categories. The process has the effect of differentially adjusting the weights of the sampled 

households within groups of demographically similar households, so that the total sum of weights for the 

sampled households equals the corresponding independent control totals for all households. 

 

The raking process has a number of ñdimensions.ò The weights are adjusted to equal the totals within the 

cells for each dimension in an iterative process, until the process converges, and every dimensionôs cell 

totals equal the independent control totals. The dimensions at the household weighting level included the 

following: 
 

¶ Household size 

¶ Vehicles per household 

¶ Workers per household 

¶ Household income 
 

The independent control total for Household size came from 2010 Decennial Census. Control totals for 

Vehicles per household and Workers per household came from the 2007-2011 5-year American 

Community Survey (ACS).  They were adjusted to reflect 2010 Decennial Census distribution. In Table 

14 through Table 21 the weighted and unweighted frequencies for a number of household level 

demographic variables (e.g., household size, number of workers, etc.) are presented. Only household 

income (Table 19) is impacted by item non-response. 

  

                                                      
 

1 Within each county, the first stratum consisted of addresses in Census tracts with a high percentage of households in which number of workers is 

greater than number of vehicles, and Census tracts with high percentages of 0-vehicle or 0-to-1-vehicle households. 
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Table 14:  Household Size (Unweighted and Weighted) 

Household Size Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

1 480 34% 57,803 30% 

2 659 46% 75,980 39% 

3 166 12% 31,299 16% 

4+ 117 8% 29,662 15% 

Total 1,422 100% 194,744 100% 
 

Table 15:  Household Number of Vehicles (Unweighted and Weighted) 

Household Vehicles Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

0 77 5% 10,202 5% 

1 551 39% 67,004 34% 

2 595 42% 80,420 41% 

3 157 11% 27,012 14% 

4+ 42 3% 10,106 5% 

Total 1,422 100% 194,744 100% 
 

Table 16:  Number of Household Workers (Unweighted and Weighted) 

Household Workers Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

0 524 37% 64,399 33% 

1 467 33% 72,745 37% 

2 399 28% 52,717 27% 

3+ 32 2% 4,883 3% 

Total 1,422 100% 194,744 100% 
 

Table 17:  Household Number of Students (Unweighted and Weighted) 

Household Students Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

0 1,079 76% 138,690 71% 

1 233 16% 34,071 17% 

2 87 6% 16,447 8% 

3+ 23 2% 5,537 3% 

Total 1,422 100% 194,744 100% 
 

  



 

  23 

 
 

Table 18:  Household Income (Unweighted and Weighted) 

Household Income Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Less than $10,000 63 4% 13,502 7% 

$10,000 ς $19,999 115 8% 19,497 10% 

$20,000 ς $29,999 151 11% 22,383 11% 

$30,000 ς $49,999 276 19% 35,595 18% 

$50,000 ς $59,999 117 8% 15,139 8% 

$60,000 ς $74,999 155 11% 16,096 8% 

$75,000 ς $99,999 162 11% 20,046 10% 

$100,000 ς $149,999 113 8% 15,375 8% 

$150,000 or More 52 4% 6,382 3% 

Don't Know 17 1% 1,993 1% 

Refused 201 14% 28,735 15% 

Total 1,422 100% 194,744 100% 
 

Table 19:  Household Residence Type (Unweighted and Weighted) 

Household Residence Type Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Single-family attached house 109 8% 11,672 6% 

Single-family detached house  953 67% 142,010 73% 

An apartment or condo  287 20% 27,551 14% 

Mobile Home or Trailer  59 4% 12,753 7% 

Boat 1 0% 87 0% 

Some other type of housing 9 1% 316 0% 

Don't know 2 0% 236 0% 

Refused 2 0% 119 0% 

Total 1,422 100% 194,744 100% 
 

Table 20:  Ownership of Household Residence (Unweighted and Weighted) 

Household Residence Ownership Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Own/Buying 955 67% 134,895 69% 

Rent 399 28% 52,170 27% 

Occupied w/o payment of rent 25 2% 4,665 2% 

Some other arrangement 29 2% 1,420 1% 

Don't know 3 0% 363 0% 

Refused 11 1% 1,231 1% 

Total 1,422 100% 194,744 100% 
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Table 21:  Number of Licensed Drivers in Household (Unweighted and Weighted)  

Household Drivers Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

0 57 4% 7,790 4% 

1 514 36% 63,736 33% 

2 775 55% 108,148 56% 

3 64 5% 13,315 7% 

4+ 12 1% 1,756 1% 

Total 1,422 100% 194,744 100% 
 

3.2 Vehicle Level Weights 

Vehicle weight is equal to household level weights. Table 22 and Table 23 provide weighted and 

unweighted frequencies for vehicle age and fuel type. Fifty-eight percent of the vehicles in surveyed 

households are less than 10 years old and 93 percent are fueled by gasoline. 

Table 22:  Vehicle Age (Unweighted and Weighted) 

Vehicle Age Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

0 ς 4 577 24% 78,292 22% 

5 ς 9 810 34% 112,745 32% 

10 ς 14 572 24% 85,675 24% 

15 ς 19 271 11% 40,701 12% 

20 + 162 7% 33,975 10% 

NOT ASCERTAINED 2 0% 387 0% 

Total 2,394 100% 351,775 100% 
 

Table 23:  Vehicle Fuel Type (Unweighted and Weighted)  

Vehicle Fuel Type Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Biodiesel 6 0% 527 0% 

Diesel  49 2% 9,958 3% 

Flex Fuel 15 1% 3,161 1% 

Gas  2,234 93% 329,896 94% 

Hybrid 82 3% 6,960 2% 

Plug-in Electric 4 0% 625 0% 

Some other fuel 1 0% 18 0% 

Don't know 1 0% 242 0% 

NOT ASCERTAINED 2 0% 387 0% 

Total 2,394 100% 351,775 100% 
 

3.3 Person Level Weights 

3.3.1 Adjustment of Initial Person Level Weights 

The final household weight was assigned to each person in responding household in the sample.  This 

weight represents the initial person level weight.  
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3.3.2 Raking at the Person-Level 

For the same reasons raking was used at the household-level (improved reliability, reduction of potential 

bias, and to achieve consistency with known population counts), a simple raking/post-stratification 

procedure was used at the person-level as well. Survey weights of responding persons were adjusted so 

that the sum of the weights of the responding persons equaled the corresponding independent control total 

for the study area population. The dimensions at the person weighting level included the following: 

¶ Sex 

¶ Age 

¶ Race/Ethnicity 

 

The independent control totals came from 2009 ï 2013 ACS data.  Table 24 though Table 31 present the 

weighted and unweighted frequencies for a number of person level variables (e.g., gender, race, etc.). 

Female respondents made up 53 percent of the unweighted sample and 51 percent of the final weighted 

sample. The range of participant ages shows that 12 percent of the sample was youth, 57 percent between 

the ages of 18 and 64 and the final 25 percent were 65 and older.  The weighting adjusted these 

percentages to 19, 56 and 17 percent respectively. Only 6 percent of the sample failed to report age. A 

small item non-response rate was found in other key person-level demographic variables. The majority of 

the sample identified as white (92 percent), non-Hispanic (95 percent), and having at least one job (97 

percent). 

Table 24:  Participant Gender (Unweighted and Weighted) 

Person Gender Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Male 1,280 45% 217,452 48% 

Female 1,503 53% 231,692 51% 

Refused 34 1% 4,707 1% 

Total 2,817 100% 453,850 100% 
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Table 25:  Participant Age Distribution (Unweighted and Weighted) 

Person Age Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

0 ς 4 116 4% 34,724 8% 

5 ς 17 223 8% 50,452 11% 

18 ς 24 118 4% 23,062 5% 

25 ς 29 177 6% 28,568 6% 

30 ς 34 171 6% 27,423 6% 

35 ς 39 155 6% 26,087 6% 

40 ς 44 163 6% 28,014 6% 

45 ς 49 169 6% 28,537 6% 

50 ς 54 176 6% 28,100 6% 

55 ς 59 199 7% 28,288 6% 

60 ς 64 279 10% 40,372 9% 

65 ς 69 273 10% 34,210 8% 

70 ς 74 156 6% 14,574 3% 

75+ 263 9% 26,682 6% 

Don't know 3 0% 552 0% 

Refused 176 6% 34,206 8% 

Total 2,817 100% 453,850 100% 
 

Table 26.  Participant Age Range (Unweighted and Weighted) 

Person Age Range Unweighted Weighted 

 
Frequency   Percentage  Frequency  Percentage  

0 ς 4 120 4% 37,139 8% 

5 ς 15 191 7% 42,343 9% 

16 ς 17 43 2% 10,293 2% 

18 ς 64 1,681 60% 274,291 60% 

65 + 733 26% 82,167 18% 

Refused 10 0% 2,397 1% 

System Missing 39 1% 5,220 1% 

Total 2,817 100% 453,850 100% 
 

Table 27:  Participant Race (Unweighted and Weighted) 

Person Race Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

White  2,597 92% 400,020 88% 

African American, Black  38 1% 15,667 3% 

Asian  27 1% 2,796 1% 

American Indian, Alaskan Native  15 1% 6,756 1% 

Native Hawaiian or Pacific Islander 2 0% 318 0% 

Some other race 38 1% 12,459 3% 

Don't Know 15 1% 1,331 0% 

Refused 85 3% 14,504 3% 

Total 2,817 100% 453,850 100% 
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Table 28:  Hispanic or Latino Households (Unweighted and Weighted) 

Person Hispanic, Latino 
or Spanish origin 

Unweighted Weighted 

 Frequency   Percentage  Frequency  Percentage  

No  2,665 95% 416,220 92% 

Yes  85 3% 25,474 6% 

Don't know 5 0% 1,765 0% 

Refused 62 2% 10,391 2% 

Total 2,817 100% 453,850 100% 
 

Table 29:  Participant Number of Jobs (Unweighted and Weighted) 

Person Jobs Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

0 8 1% 1,097 1% 

1 1,148 83% 166,717 81% 

2 148 11% 23,155 11% 

3 26 2% 4,788 2% 

4+ 7 1% 781 0% 

Don't Know 1 0% 69 0% 

Refused 45 3% 10,438 5% 

Total 1,383 100% 207,044 100% 
 

Table 30:  Participant Work Locations (Unweighted and Weighted) 

Person Work Place Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Fixed 944 71% 135,886 69% 

Home 149 11% 19,517 10% 

Varies 225 17% 36,284 19% 

Don't know 4 0% 1,640 1% 

Refused 10 1% 2,292 1% 

Total 1,332 100% 195,619 100% 
 

Table 31:  Educational Attainment (Unweighted and Weighted)  

Person Educational Attainment Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Not a high school graduate 302 11% 74,229 18% 

High School Graduate 272 10% 47,500 11% 

Some College Credit but no Degree  389 15% 65,356 16% 

Associate or Technical School Degree  260 10% 47,488 11% 

Bachelor's or Undergraduate Degree  770 29% 106,379 26% 

Graduate Degree 616 23% 65,009 16% 

Some other degree  1 0% 379 0% 

Don't know 11 0% 2,479 1% 

Refused 42 2% 5,237 1% 

NOT ASCERTAINED  1 0% 36 0% 

Total 2,664 100% 414,091 100% 
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3.3.3 Trip Weights and Rates 

Trip weights were generated by simply multiplying the final person weight by 260 to represent the 

number of trips on any given weekday within a year.  These weights should be used to expand the data to 

the population. 

Trip rates in Table 32 though Table 36 were calculated by dividing the sum of trips by the sum of the 

variable, either by household or person.  The weighted trip rates are based on the variable weights 

(household weight, person weight).  Results show that larger households make more trips per household 

than smaller households (Table 34), as do households with a greater number of workers in the household 

(Table 35). 

Table 32:  Household Trip Rates (Unweighted and Weighted) 

Household Trip Rate 

Unweighted Weighted 

7.43 7.88 

  
 

Table 33:  Person Trip Rates (Unweighted and Weighted) 

Person Trip Rate 

Unweighted Weighted 

3.95 3.89 

  
 

Table 34:  Trip Rates by Household Size (Unweighted and Weighted) 

Household 
Size 

Trip Rate 

Unweighted Weighted 

1 4.45 4.23 

2 7.79 7.9 

3 10.14 9.4 

4+ 13.74 13.37 

   
 

Table 35:  Trip Rates by Number of Household Workers (Unweighted and Weighted) 

Household Trip Rate 

Workers Unweighted Weighted 

0 6.05 5.9 

1 6.67 7.25 

2 9.55 10.4 

3 14.11 16.65 

4+ 17.5 13.7 
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Table 36:  Trip Rates by Household Income (Unweighted and Weighted)  

Household Income Trip Rate 

 
Unweighted Weighted 

Less than $10,000 4.52 4.62 

$10,000 ς $19,999 5.1 5.19 

$20,000 ς $29,999 6.28 6.63 

$30,000 ς $49,999 7.1 7.52 

$50,000 ς $59,999 7.79 8.14 

$60,000 ς $74,999 8.68 9.14 

$75,000 ς $99,999 8.01 9.68 

$100,000 ς $149,999 9 9.68 

$150,000 or More 8.63 12.16 

Don't Know 4.65 3.78 

Refused 8.36 8.95 

   
 

In Table 37 through Table 41 unweighted and weighted frequencies for trip purpose and mode are shown.  

These tables use the trip weights and expand the data to represent the population. The most prevalent trip 

purposes are related to home and work, illustrated in Table 37.  Auto travel is the largest mode choice for 

all trips and work related trips.  Auto travel decreases for school related trips with 15 percent of these trips 

made by school bus.  Table 41 presents the frequency of trips by day of week. The results show travel on 

Tuesdayôs is somewhat underreported and Fridayôs somewhat over-reported. 
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Table 37:  Primary Trip Purpose (Unweighted and Weighted) 

Trip Purpose (Primary) Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

ALL OTHER ACTIVITIES AT SCHOOL 29 0% 5,145 0% 

ANY OTHER ACTIVITIES AT HOME  3,093 29% 459,001 29% 

ATTEND MAJOR SPORTING EVENT  8 0% 608 0% 

ATTENDING CLASS/STUDYING  236 2% 47,627 3% 

CHANGE TRAVEL MODE/TRANSFER 230 2% 36,806 2% 

CIVIC OR RELIGIOUS ACTIVITIES  127 1% 19,527 1% 

DON'T KNOW  25 0% 4,351 0% 

DRIVE THROUGH 169 2% 23,315 1% 

DROP OFF PASSENGER FROM CAR  327 3% 72,084 4% 

EAT MEAL OUT AT RESTAURANT/DINER  596 6% 82,646 5% 

GROCERY/FOOD SHOPPING  733 7% 101,880 6% 

HEALTH CARE 293 3% 35,809 2% 

HOUSEHOLD ERRANDS 386 4% 58,867 4% 

INDOOR/OUTDOOR RECREATION 436 4% 58,818 4% 

LOOP TRIP  175 2% 22,787 1% 

OTHER ROUTINE SHOPPING 568 5% 80,096 5% 

OTHER WORK-RELATED ACTIVITIES AT WORK  56 1% 10,638 1% 

OTHER, SPECIFY  1 0% 53 0% 

PERSONAL BUSINESS 133 1% 24,840 2% 

PICK UP PASSENGER FROM CAR  282 3% 49,092 3% 

REFUSED 35 0% 4,071 0% 

SERVICE PRIVATE VEHICLE 213 2% 31,272 2% 

SHOPPING 13 0% 3,329 0% 

SHOPPING FOR MAJOR PURCHASES 72 1% 12,992 1% 

SOCIAL/VISIT FRIENDS/RELATIVES  466 4% 77,852 5% 

VOLUNTEER WORK/ACTIVITIES  187 2% 24,156 2% 

WORK RELATED 216 2% 36,374 2% 

WORK/DOING MY JOB  1,270 12% 196,493 12% 

WORKING AT HOME 184 2% 23,989 1% 

Total 10,559 100% 1,604,518 100% 
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Table 38:  All Trip Modes (Unweighted and Weighted)  

Trip Travel Mode Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Walk  764 7% 94,294 6% 

Bike 165 2% 17,823 1% 

Auto/Van/Truck (as the driver)  7,648 72% 1,133,096 71% 

Auto/Van/Truck (as a passenger) 1,667 16% 292,799 18% 

Public Transit ς Local Bus 90 1% 21,422 1% 

Dial-a-ride/Paratransit 8 0% 393 0% 

Taxi/Limo 6 0% 793 0% 

School bus 97 1% 23,380 1% 

Motorcycle/Moped 39 0% 9,085 1% 

Private Shuttle/Bus 2 0% 56 0% 

Carpool 31 0% 7,133 0% 

Vanpool 4 0% 534 0% 

Something else  38 0% 3,710 0% 

Total 10,559 100% 1,604,518 100% 
 

Table 39:  Mode to Work (Unweighted and Weighted) 

Trip Travel Mode to Work Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Walk  86 7% 10,394 5% 

Bike 30 2% 2,834 1% 

Auto/Van/Truck (as the driver)  1,075 85% 162,912 86% 

Auto/Van/Truck (as a passenger) 58 5% 8,256 4% 

Public Transit ς Local Bus 8 1% 3,008 2% 

Motorcycle/Moped 5 0% 1,143 1% 

School bus 1 0% 477 0% 

Carpool 3 0% 1,183 1% 

Vanpool 1 0% 136 0% 

Total 1,267 100% 190,343 100% 
 

Table 40:  Mode to School (Unweighted and Weighted)  

Trip Travel Mode to School Unweighted Weighted 

 
 Frequency   Percentage  Frequency  Percentage  

Walk  2 1% 326 1% 

Auto/Van/Truck (as a passenger) 119 49% 25,907 56% 

Auto/Van/Truck (as the driver)  70 29% 9,786 21% 

Bike 4 2% 240 1% 

Carpool 6 2% 1,593 3% 

Motorcycle/Moped 2 1% 816 2% 

Public Transit ς Local Bus 3 1% 978 2% 

School bus 36 15% 6,875 15% 

Vanpool 1 0% 120 0% 

Total 243 100% 46,640 100% 
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Table 41:  Travel (# of Trips) by Day of Week (Unweighted and Weighted)  

Trips on Travel Day 

Unweighted Weighted 

 Frequency   Percentage  Frequency  Percentage  

Monday  2,101 20% 281,639 18% 

Tuesday  1,784 17% 259,551 16% 

Wednesday  2,164 20% 311,107 19% 

Thursday  2,134 20% 347,360 22% 

Friday  2,376 23% 404,862 25% 

Total 10,559 100% 1,604,518 100% 

 

3.4 Replicate Weights 

In addition to the survey weight, a set of 100 replicate weights was calculated for each analytic sample 

units (household, vehicle, person, and trip). These replicate weights are used in calculating the sampling 

variance of estimates obtained from the data, using the paired jackknife repeated replication method. The 

method of deriving these weights was aimed at reflecting the features of the sample design appropriately 

for each sample, so that when the jackknife variance estimation procedure is implemented, approximately 

unbiased estimates of sampling variance are obtained. In addition, the various weighting procedures were 

repeated on each set of replicate weights to appropriately reflect the impact of the weighting adjustments 

on the sampling variance of a survey estimate. 

Many software packages for personal computers exist for replication variance estimation methods. For 

example, WesVar, later versions of SAS, and STATA all have the capability of producing replication 

estimates.  These software packages produce both the appropriate estimates and corresponding variance 

estimates for the estimates. WesVar, developed and distributed by Westat, is available for free. 

 

 

http://webcms.naepims.org/NR/exeres/F869CFA5-53F4-469A-991A-0BED35B136A3.htm?NRMODE=Unpublished&wbc_purpose=Basic&WBCMODE=PresentationUnpublished#sampling_variability
http://webcms.naepims.org/NR/exeres/F869CFA5-53F4-469A-991A-0BED35B136A3.htm?NRMODE=Unpublished&wbc_purpose=Basic&WBCMODE=PresentationUnpublished#sampling_variability
http://webcms.naepims.org/NR/exeres/F869CFA5-53F4-469A-991A-0BED35B136A3.htm?NRMODE=Unpublished&wbc_purpose=Basic&WBCMODE=PresentationUnpublished#bias
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4 Design of the Visitors Survey Instrument and Methodology 

A separate visitorôs survey was administered for campers staying at RV campgrounds during the month of 

July.  Trained surveyors using a simple paper-based questionnaire conducted face-to-face interviews with 

seasonal visitors in four RV campgrounds located within the region.  The survey instrument used for 

these seasonal visitors included a retrospective 24-hour survey (i.e., please tell me about the trips you 

made yesterday) conducted with one member of the camping ópartyô.  Both long-term and short-term 

campers were included in the survey. 

4.1 Overview 

As part of the Western North Carolina Household Travel Survey (WNC HTS), Westat conducted an in-

person recreational vehicle (RV) visitorôs survey in July 2013. The objective was to collect retrospective 

travel behavior data from one person living in the RV. The target sample size was 50 ï 100 completed 

surveys.  

A total of seven RV parks were selected from a list of 37 parks identified in Haywood County. The 

criteria for inclusion in the study included number of reported units (sites) being at least 50. This 

component of the WNC HTS was intended to be informative in nature, and not a probability sample from 

which any substantive conclusions should be drawn. 

The study was conducted during the period of July 17 ï 20, 2013 by two Westat project staff members 

who traveled to the region.   

4.2 Sampling Rate, Visitor Type and Trip Summaries 

Table 42 below lists the parks sampled for the study, the number of units expected at the park, the count 

of expected short- and long-term RV campers, the number of RVs that should be sampled and the 

sampling instructions for the interview team.  Because long-term RV visitors to the region are expected to 

exhibit travel behaviors that are more consistent with full-time residents, the goal was to have the sample 

represent about 60 ï 70 percent long-term RV campers. 

Prior to visiting the site, the study team contacted each of the parks to inform them of the study and gain 

permission to be on site to interview the campers. During this call we confirmed the number of sites at 

each park and received an estimation of capacity during our visit. We assumed a 50 percent response rate 

and a 50 percent contact rate. From this data, we developed a sampling strategy that included selecting 

each unit in the parks that had predominately long-term visitors and every fifth in the other parks. 

  



 

  34 

 
 

Table 42 ð Sampled Parks and Selection Rates 

 

Table 43 below lists the number of visits made to the RV parks, the number of units that were occupied 

on the day of the survey, the total number of completed interviews, and the percent of occupied units 

surveyed. Although each of the seven parks gave Westat permission to interview campers onsite, 

Riverside revoked that permission upon arrival. 

Table 43 - Data Collection Summary 

Campground 
Number 
of Visits 

Date(s) 
Occupied 

Units 

Total 
Completed 

Surveys 

Percent of 
Occupied 

Units 
Surveyed 

Butch Teague 2 7/17 & 7/19/2013 52 11 21.2% 

Creekwood Farms 2 7/18/2013 61 5 8.2% 

Cross Creek 1 7/18/2013 54 10 18.5% 

Pride Resorts 2 7/18 & 7/20/2013 102 13 12.7% 

Riverside 1 7/19/2013 N/A N/A N/A 

Stone Bridge 2 7/19/2013 130 12 9.2% 

Windgray 1 7/19/2013 65 19 29.2% 

Totals 464 70 15.1% 

Seventy interviews were completed across the six RV parks. These 70 interviews represented 15.1 percent 

of the occupied lots. In addition to the sampling rate employed, other factors contributed to this modest 

completion rate. While some invited to participate refused, the largest contributor to the non-interview 

rate was non-contact. The non-contact rate can be explained to two ways. One explanation is that the 

residents of many occupied sites were actively using the RV, but were out when we stopped to conduct 

the survey. Another explanation is that many campers were not actively using their RV. Many use these 

parks as vacation homes. They drop their RV off at the start of the season and return periodically 

throughout the RV camping season. 

The visitor type breakdown for all of the respondents surveyed at each RV park is presented below. It 

should be noted that a short-term visitor was defined as a visitor to an RV park who stays less than 31 

days (one month) at the RV park.  

  

Park Name Units short-term long-term # sampled RVsSample Instructions

Butch Teague 50 0 50 41 select everyone in the park

Creekwood Farm 50 50 0 10 select every 5th occupied RV

Cross Creek 53 27 26 10 select every 5th occupied RV

Pride Resorts 100 70 30 20 select every 5th occupied RV

Riverside 60 6 54 49 select everyone in the park

Stone Bridge 100 60 40 20 select every 5th occupied RV

Windgrey 60 6 54 49 select everyone in the park

Total 473 219 254 200
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Table 44 ð Visitor Type Summary by Campground 

Campground 
Total 

Completes 
Short 
Term 

% of 
Site 

Long 
Term 

% of 
Site 

Indefinite 
Stay 

% of 
Site 

Butch Teague 11 6 54.5% 4 36.4% 1 9.1% 

Creekwood Farms 5 3 60.0% 2 40.0% 0 0.0% 

Cross Creek 10 0 0.0% 10 100.0% 0 0.0% 

Pride 13 6 46.2% 6 46.2% 1 7.7% 

Riverside N/A N/A N/A N/A N/A N/A N/A 

Stone Bridge 12 8 66.7% 4 33.3% 0 0.0% 

Winngray 19 2 10.5% 17 89.5% 0 0.0% 

Total 70 25 35.7% 43 61.4% 2 2.9% 

Of those surveyed, 61.4 percent intended to stay for at least one month, 35.7 percent planned to stay for 

less than a month and about 3percent were unsure how long they would stay at the RV park. In Table 45 a 

summary analysis of the trips that were collected through the RV survey is provided. On average, each 

RV park visitor took 2.6 trips on the day prior to being surveyed.  

Table 45 - Trips Summary Table 

Statistic Value 
Number of Places 252 

Number of Trips 182 

Number of Respondents 70 

Average Number of Trips 2.6 

Maximum Number of Trips 9 

Minimum Number of Trips 0 
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5 Summary 

The WNC HTS was a successful study, collecting travel behavior data from more than 1,400 households 

across the five-county region. While recruitment lagged behind anticipated rates, the retrieval response rates 

exceeded expectations, resulting in 9 percent more completed households than targeted. Three percent of all 

households participating in the survey were part-year residents ð reporting that they lived at the sampled 

address for less than six months of the year. 

The survey methodology provided sampled households two options for recruitment (web and phone) and 

three for participation that the retrieval stage (web, phone and mail back). The invitation letter encouraged 

self-report on our secure website. Nearly 90 percent of all recruited households took advantage of the 

opportunity to respond online. The majority of the travel day data was reported by respondents online (62 

percent), 21 percent responded by mail and the remaining 16 percent reported their travel by phone. 

A total of 10,559 trips were collected in the WNC survey. An examination of primary trip purpose shows that 

17 percent of all reported trips were for shopping or household errands. Work related trips account for 

another 15 percent of all trips. Social activities, like visiting with friends or relatives, and participating in 

recreational activities each accounted for four percent of all reported trips. Eating a meal out was reported as 

the trip purpose for another six percent of all trips. The trip purpose of òany other activities at homeó was 

reported 29 percent of the time; however, when reporting this statistic it is important to remember that most 

travel days start at home and typically report this purpose when place one is home. When analyzing trip 

purpose for the home location it is advisable to consider the location for place one. 

The most popular trip mode in the survey across all trips was personal vehicle with 72 percent using an 

auto/van/truck as the driver and another 16 percent as the passenger. Reported mode to work was 90 

percent personal vehicle. Walk and bicycle was reported as trip mode for nine percent of all trips and work 

trips. 

The data collected through this survey effort provides transportation modelers a rich source of data needed 

to update the regional travel model for Western North Carolina. 
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6 Appendices   
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6.1 Participation Documents 

6.1.1 Invitation Letter  
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6.1.2 Reminder Postcards 

6.1.2.1 Postcard #1 

 

6.1.2.2 Postcard #2 
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6.1.3 Travel Log Letter 
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6.1.4 Travel Logs 

6.1.4.1  Participant Log 

 


































