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ABSTRACT

The primary purpose of this study has been to collect and analyze moped
~

exposure data specific to North Carolina. The objectives were to:

1. Identify basic exposure characteristics such as demographics
of the moped rider, trip purpose, mileage, etc.;

2. Develop specific mileage exposure data with respect to both trip
purpose and type of roadway traveled; and

3. Obtain rider opinions concerning moped safety and current law
regulating the moped in North Carolina.

Two questionnaires were used to elicit responses from riders identified
from warranty card data supplied by the leading manufacturers/distributors in
North Carolina. In addition, moped accident data for 1979 were analyzed
relative to 1976-1978 moped accident data and were also compared to the exposure
data.

Results of the surveys show moped riders to be evenly distributed from age
16 into the 60's, with the mean age being 40 and the median 39. There are six
times as many males as females, and 90 percent of the riders are white. Riders
are also fairly well distributed by education, income group, and city
population. The moped is certainly not confined to urban areas.

Where primary use is designated, commuting to work is indicated most often,
about one-third of the time, with pleasure riding second at 29 percent.
When all trip purposes are totaled (not just principal use), shopping/errands
constitute the trip purpose most often identified. Slightly over one-fourth
ride 10-24 miles per week, while overall about three-fourths ride less than 50
miles per week. Males are associated with higher weekly mileage, as are those
who use the moped primarily for commuting to work. Average annual miles per
rider are calculated to be about 1,330.

The majority of riders (54 percent) indicate that residential streets are
their primary road type, while low (~45 mph) and high (>45 mph) speed rural
roads are the second and third choices. About one-fourth carry passengers
occasionally, and about one-fifth either sometimes or always wear a helmet when
riding.

When asked to list what they perceive as hazardous, moped riders choose
other drivers or vehicles (57 percent), the low speed and acceleration
capability of the moped (10 percent), and the actions of the moped operator (10
percent). In regard to a series of questions concerning possible changes to
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~urrent N.C. law, riders slightl~ favor (~j percent to 49 percent) ralslng the
top-speed capability and are decidedly against requiring a driver's license,
helmet, insurance or registration, and lowering the minimum age.

A follow-up mileage survey revealed that the average number of miles
actually ridden per week is just under 40. The largest number of weekly miles
are concerned with commuting to work (11 miles), pleasure riding (9 miles) and
shopping/errands (7 miles). Average weekly mileage is highest on residential
streets (14 miles). Most riders travel very little under conditions of darkness.

The following rates were calculated from the mileage survey:

Incident rate (falls or accidents)

Reportable accident rate

Near mi ss rate

3.5 per 10,000 miles

1 per 10,000 miles

43 per 10,000 miles

There were 304 reported moped accidents in 1979, and approximately 30
percent of the moped riders were seriously injured or killed. Accident-involved
riders are fairly equally distributed by age. Over 90 percent are male, and
females appear underrepresented in accidents in terms of their exposure. There
are fewer rural accidents than in the past. Some 30 percent of the accident­
involved moped operators have been drinking, and virtually all of these are male.
Twenty-one percent of the riders involved in 1979 accidents were found to have a
suspended or revoked license at the time o~ the accident.



Table of Contents

ACKNOWLEDGEMENTS.

CHAPTER 1. INTRODUCTION.

Background . . . . .
Number of Mopeds .
Review of Recent Literature.

Iowa (1979) .
Wigan and Carter (1980) . .
Puch, Vespa Surveys . . . .

Chapter 2. SURVEY METHODOLOGY..

Obtaining the Survey Sample .
Conducting the General Survey ....
Conducting the Weekly Mileage Survey.
Representativeness of the Survey Findings

Chapter 3. RESULTS FROM THE GENERAL SURVEY

Moped Rider Demogra(hics.
Rider Experience....
Typical Riding Patterns

Uses of the Moped . . .
Weekly Mi leage .
Trip Length .
Types of Roadways Used.
Frequency of Use . . .
Riding by Part of the Week.
Time of Day . . . .
Season of the Year ..
Passengers .
Helmet Use. . . . . . . ...
Use of the Moped by Other Riders ..

Rider Opinion on Various Moped Safety Issues.
Hazards to the Moped Rider .
Satisfaction with the Moped .
Recommended Safety Changes .
Recommendations Concerning Current

North Carolina Law

Accident Experience . . . . . . . . .

...

Page

v

1-1

1-1
1-3
1-5
1-6
1-7
1-8

2-1

2-1
2-3
2-6
2-10 .

3-1

3-1
3-8
3-10
3-10
3-14
3-14
3-16
3-18
3-20
3-21
3-22
3-23
3-25 -
3-25

3-27
3-27
3-29
3-31

3-31

3-37



iv

Page

Chapter 4. RESULTS FROM THE FOLLOW-UP SURVEY

Method. . . . . . . . . . . . . . .. . ...
Analysis of Responses to Supplemental Questions
Analysis of the Weekly Mileage Data. . . .

General Approach .
Average Weekly Mileage .
Weekly Mileage by Rider Demographics .
Weekly Mileage by Other Variables of Interest.

Exposure During Conditions of Darkness ..
Analysis of Accident and "New Miss" Data.

4-1

.4-1
4-2
4-4
4-4
4-5
4-6
4-10

4-11
4-12

Chapter 5. DESCRIPTIVE ANALYSIS OF 1979 N.C. MOPED ACCIDENT DATA. 5-1

. . . . . . . . .

Introduction .
Number and Severity of Accidents.
Moped Rider Demographics.
When Accidents Occur .
Where Accidents Occur . . . . . .
Collision Characteristics ....
Causative Factors in Moped Accidents.
License Status of Moped Operators.

Chapter 6. SUMMARY AND DISCUSSION..

Objectives Versus Outcomes.
A Synopsis of the Results .

The General Survey.....
The Fo 11 ow-up Survey. . .
The Accident Data Upd ate.

Issues of Importance. . . .
Use of the Moped .
Alcohol Effects .
Other Possible Legislation.

The Future .

REFERENCES

..

5-1
5-2
5-6
5-9
5-12
5-18
5-24
5-29

6-1

6-1

6-3
6-3
6-6
6-7

6-7
6-9
6-10
6-10

6-13

APPENDIX A. Survey Forms
APPENDIX B. North Carolina Traffic Accident Report Forms
APPENDIX C. Supplemental Tables - General Survey
APPENDIX D. Supplemental Tables - Follow-up (Mileage) Survey
APPENDIX E. Sampling of Comments by Respondents to the General Survey



v

ACKNOWLEDGEMENTS

Our appreciation is expressed to the many individuals and organizations
c9ntributing to this study. Foremost, we want to thank the Moped Association
of America and the eleven moped manufacturers that supplied the necessary
warranty data on moped purchasers in North Carolina. Without their cooperation
and support this study would certainly not have been possible.

We would also like to thank Dr. Angell Beza, Associate Director for
Research Design at the UNC Institutefor Research in Social Science, for his
helpful input in constructing the survey forms and for sharing his considerable
knowledge and experience with us.

Here at HSRC, the list of contributors is long, but all deserve at the
least our recognition and thanks. Most important we wish to thank our typists,
Judy Hall, Martha Apple and Teresa Parks, for their help through all phases
of the project, from compiling the seemingly endless mailing lists to typing
this final report. Special thanks are also due our computer programmer,
Frank Roediger, for the considerable time and effort he devoted to the project
over these last several months.

Others at HSRC whom we would like to thank include Dr. Patricia Waller for
her input in constructing the questionnaire; Dr. Donald Reinfurt and Dr. J.
Richard Stewart for statistical consultation; our graphic artist, Nine Brinkhous,
for help with the survey materials; Carol Carroll for help in collecting some
of the warranty card data ,and for reviewing this final report; Forrest Council
who also reviewed the report; and last but by no means least, Teresa Garrard,
Armistead Sapp, Tom Heins and Terry Early for their assistance in sending out
the survey forms, coding the returns, querying the DMV driver history file,
and for generally always being available and willing when help was needed.

Finally, we would like to thank Mr. Joseph Register at the Division of
Motor Vehicles for supplying the requested hard copies of the 1979 moped
accident reports and also Mr. Curtis Yates with the N. C. Bicycle Program
for his continued support and interest in the project.



CHAPTER,~. INTRODUCTION
~.

Background

In 1975, 25,000 mopeds were sold in the United States. Now, five years
later, the U.S. moped population is estimated at over one million, and this
hybrid vehicle so popular in Europe for decades has emerged as a viable
transportation mode on America's roadways as well.

North Carolina has shared in this boom, although in the absence of any
statewide registration requirements no record exists of the number of mopeds in
the state. That this number has increased is supported by the increasing
numbers of mopeds being reported in accidents, from 105 in 1976 to over 300 in
1979. Figure 1.1 contains pictures of two popular moped models and summarizes
current North Carolina law regulating the vehicle.

In the past the Highway Safety Research Center (HSRC) has carried out
studies at both the natio . -+~tP. levels to examine safety problems
associated with the mope( /- ;;)... "'e accomodation into the traffic
stream. A two-volLUne re to~~ hway Traffic Safety
Administration (Hunter i ~ " Stewart and Stutts, 1979)
predicts yearly nllllbers ~ If e resulting numbers of injuries

-and deaths through the j1~ ;/.rawing from available sales,
usage and accident data from acru~~ _ (. At the state level, HSRC has
more recently completed an analysis of N.C. moped accident data for the
three-year period 1976-1978 (Hunter and Stutts, 1979b).

As part of the NHTSA study, a thorough review was carried out of the moped
literature, drawing heavily from European and other foreign sources. The review
focused on both the accident and exposure characteristics of the moped.
However, beyond numbers of mopeds, this search revealed relatively little with
respect to exposure Characteristics, particularly for the United States.

The primary purpose of the present study has been to collect and analyze
moped exposure data specific to North Carolina. The objectives were to:

1. Identify basic exposure charcteristics such as demographics
of the moped rider, trip purpose, mileage, etc.;

2. Develop specific mileage exposure data with respect to both
trip purpose and type of roadway traveled; and

3. Obtain rider opinions concerning moped safety and current
law regulating the moped in North Carolina.
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..
The general approach followed was to, solicit the cooperation of the

industry in providing from their warranty card files the names and addresses of
persons in the state purchasing mopeds over the past several years. The 4200+
persons so identified were mailed a four-page survey form designed to gather
basic exposure data. A card enclosed with the survey form also asked for
volunteers to participate in a more in-depth follow-up survey. From the
resulting group of volunteers a stratified sample of 250 persons was selected to
participate in the follow-up study, which entailed keeping a record of moped
mileage by trip purpose and by type of roadway used over four consecutive
weeks.

The survey methodology is reviewed in detail in the following chapter.

Analysis of the resulting exposure data comprises the main portion of the report
and is found in Chapters 3 (General Survey) and 4 (Follow-up Survey). As an
added dimension to this project, Chapter 5 presents an up-dated analysis of N.C.
moped accident data for 1979, drawing comparisons where possible with the
collected exposure data. Chapter 6 concludes the report with a recap of major
findings and discussion of pertinent issues, particularly with regard to laws
regulating the vehicle in this state.

The remainder of this introductory chapter gives some basic background

information on the popularity of mopeds in North Carolina and reviews some of
the more recent literature dealing with moped exposure characteristics.

Number of Mopeds

As stated earlier, no count exists of the number of mopeds either sold or
in use in North Carolina. The most likely source of such information would be
vehicle registration files, but in North Carolina mopeds are not required to be
registered with the Division of Motor Vehicles. Neither do moped operators have
to be licensed; they are only required to be at least 16 years old.

In its previous reports HSRC has referenced an estimate of 10,000 mopeds in
North Carolina given by the Moped Association of America (MAA) in the spring of
1978. For the purposes of the current study the MAA was again contacted for an
updated estimate of mopeds in the state.

Lacking sales data at the state level, the MAA estimates are based on
knowledge of total U.S. sales and the assumption that the individual states
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share about equally in this market on a population basis. Adjustments can then
be made either upwards or downwards to-refJ,ect moped popu1 arity in a part icu1 ar
state. Thus, figures for such Ipopu1ar" moped states as California and Florida
would be adjusted upwards, and MAA also felt North Carolina to be slightly above
the average in moped popularity.

MAA's estimates of the total numbers of mopeds in use nationwide are:

Date

June 1978
June 1979
June 1980

Number

425,000
650,000

1,000,000

Given a U.S. population of 214,659,000 based on the July 1976 census and a

corresponding N.C. population of 5,469,000, North Carolinians would comprise 2.5
percent of the total U.S. population. Multiplying this proportion by the total
number of mopeds in use yields the following estimates of mopeds for North
Carolina:

Date
June 1978
June 1979
June 1980

Number
10,625
16,250
25,000

The 1979 figure of 16,000+ mopeds would be the one most applicable to the
present study, based as it is on warranty card data primarily collected through
the end of that year. Also, the accident data analyzed is for the year 1979.

For several reasons this estimate of 16,000+ mopeds in North Carolina may
be high. For the 1979 NHTSA report projecting the numbers of mopeds in use
nationwide and the resulting numbers of injuries and deaths, HSRC utilized as an
estimate of the number of mopeds in a state that state's proportion of total
motorcycle sales rather than the total U.S. population, since regional shipments
of mopeds compared well with regional motorcycle sales. This proportion for
North Carolina was

21,291 motorcycles sold in N.C.
= .021

1,036,944 motorcycles sold nationwide

for 1977, the most recent year available at the time. Multiplying this by the
650,000 total mopeds in use in 1979 results in a figure of 13,650 mopeds,
somewhat lower than the MAA estimate of 16,250.

Another factor that must be considered in estimating the total number of
mopeds in use is the life expectancy of the vehicle, particularly now that a
fairly large number of mopeds have been on the road in this country for four or

five years or more. Such "scrappage" losses are not taken into consideration in
MAA's est imate.

•
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Again referencing the 1979 NHTSA report, a vehicle life expectancy model
was developed which projected mopedsfn u,s~ coresponding to various sales
,projections. Essentially this model assumed a median life expectancy of five
years, so that 50 percent of the mopeds purchased in 1975 would still be on the
road in 1980, 60 percent of those purchased in 1976, 70 percent of those
purchased in 1977, etc. Without having specific year-by-year sales data for
North Carolina, it is impossible to directly employ this function for estimating
mopeds in use in this state. However, it seems reasonable to assume a further
reduction in the estimated total number of mopeds in use in the state into the
neighborhood of 10,000-12,000.

This range of 10,000-12,000 mopeds in North Carolina is more consistent
with our original expectations regarding the percentage of total moped buyers in
the state being contacted for this study. Although some of the eleven
manufacturers obviously did not supply all of their warranty card data for North
Ca~olina, the general feeling was that most of the available data were released
for our survey purposes. As explained in greater detail in Chapter 2, the
greatest gap in our data base would then be the estimated 30-40 percent of the
buyers who do not return the warranty card along with persons purchasing mopeds
of a make other than the 11 identified for this survey. Thus, our sample of
4,200 moped owners out of a total of 10,000-12,000 owners appears reasonable.
Nevertheless, it must be stated that MAA believes North Carolina to be one of
the stronger moped market states and stands firmly by its estimate of 16,000
mopeds in 1979 (and 25,000 in 1980). Lacking any statewide registration data,
it is not possible to resolve these differences, and perhaps the best one can do
is to set a broad range of from 10,000-16,000 mopeds in the state at the time of
this survey.

Review of Recent Literature

As has already been noted, studies of the exposure characteristics of moped
owners and/or operators are few, particularly here in the United States where
the vehicle is still a rather new phenomenon. In Hunter and Stutts (1979a), the
following U.S. consumer surveys were reviewed and utilized in the data
analysis:

• A survey of 783 Batavus moped owners conducted by that
manufacturer in January 1977;

• A 1977 study by Steyr-Daimler-Puch of America Corporation
of 622 Puch moped purchasers living in the southeastern
portion of the country;
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• A Sports Illustrated survey of 591 moped buyers nationwide
conducted in 1ate 1977; .....

• A survey of approximately 1,000 riders reported on in the
April 1978 issue of Popular Mechanics magazine;

• A Moped Biking report on 534 moped riders gathered from
responses to two surveys printed in its May and
September, 1978 issues;

• A survey conducted by the southern California based Moped
Registration Service during the late summer and fall of
1978, resulting in 84 responses.

All of these surveys are discussed in some detail in the 1979 report.
Since that time, HSRC has become aware of several additional studies which will
be briefly highlighted below. These are:

• An Iowa survey of registered moped owners and primary riders;

• Two surveys of moped owners in three Australian states;

• An updated survey of Puch moped buyers;

• A Vespa survey based on warranty registrations received during
1979.

Iowa (1979)

The Iowa survey was carried out by the Iowa Department of Transportation,
Office of Safety Programs, in the early part of 1979 and involved the mailing of
questionnaires to a random sample of 1,000 owners of registered mopeds selected
from the 7,900 owners identified in that state's vehicle registration files.
Survey questions dealt with: (1) demographic characteristics of the moped owner,
(2) mileage and trip characteristics, (3) accident experience and safety issues,
and (4) rider suggestions for improving moped safety.

Some 530 persons responded to the survey for a response rate of 53 percent.
Somewhat surprisingly, almost all of these (98 percent) had purchased their mopeds
within the past year (i.e., 1978). Fifty-nine percent had purchased the moped for
their own use, 34 percent for their son or daughter, and six percent for a spouse.
The average age of the principal operator was 29 years, and 44 percent were 16 years
old or youngerl . Two-thirds of the riders were male, and 57 percent had a high
school education or less while 20 percent had graduated from college. The median
annual family income was $22,000, and 40 percent of the riders had incomes over

$25,000.

lThe minimum age for obtaining a license to operate a moped in Iowa is 14.
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Concerning mileage and trip' chara~te,r.istics, the Iowa riders reported a
median of 664 miles per year on their mopeds. Half of this riding was for fun
only, while 40-50 percent was work related (commuting to work or school, shopping
and errands, etc.). The majority of the riders said that they never wore a helmet,
although in making suggestions for improving moped safety in Iowa, requiring
helmet usage was second only to requiring turn signals on the moped.

Wigan and Carter (1980)
The Australian survey was actually two surveys, a pilot survey that was

administered to new moped purchasers by dealers and distributors in Victoria and
Western Australia (W.A.), and the subsequent survey of all registered moped and- .
small motorcycle owners in South Australia (S.A.) as of December 1979. The
first netted 147 responses and the second 176 responses definitely identified as
mORed s.

Aside from the very different survey approaches, findings across the three
survey jurisdictions are also not comparable due to varying age requirements for
moped licensing. In Victoria, the minimum age is set at 18, the same as for motor­
cycles and other motor vehicles. In both W.A. and S.A. it is 16, although there
is a difference here in that in South Australia 16-year-olds can also obtain a
license to operate a car. The result is that the age distribution for W.A. moped
riders was much lower -- over half under the age of 18. Considering just those
riders aged 18 or older, however, over 80 percent of the riders in all three
sample areas were over the age of 25.

Other findings from the surveys of particular relevance to the present
study include the following:

1. The percentage of male moped owners/riders varied across
the three states -- 85 percent for W.A., 76 percent for
Victoria and only 59 percent in S.A.

2. Those under 18 years old in Victoria and W.A. almost
unanimously agreed that pleasure/social visits, shopping,
and personal business were all lIessentia111 or II re 1evant ll
uses of their moped. Only 63 percent placed travel to
school and 46 percent travel to work in one of these
categories. Responses from those 18 or older were more
varied. Seventy-two percent viewed travel to work as
lIessentialll or "relevant", but personal business and
shopping received similarly high ratings (76 percent and
75 percent, respectively).

3. The average weekly distance was 50.1 km (31.1 mil for males
and 36.8 km (22.8 mil for females. This produced a
calculated annual distance of 2100 km (1302 mil for males and
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1900 km (1178 mil for females, wit~ an overall annual
distance of 2300 km (1426 mil. The mileage breakdown by
trip purpose was:

Trip Purpose Male Female
To and from work 52% 37%
At work 8% 2%
study 10% 1%
Shopping 15% 34%
Pleasure 15% 26%

4. The percentage of total distance traveled after dark was eight
percent for males and four percent for females. Also, males
tended to lend their mopeds out more to other riders. The
percentage of added distance by other riders was 17 percent
for males, three percent for females.

5. The rate of minor incidents involving little or no injury or
vehicle damage was 19 per million kilometers for riders 25
and under, 17 per million kilometers for riders 26-45, and
42 per million kilometers for riders 46 and over. The
distribution of total incidents by sex was fairly even at 55
percent male and 45 percent female. The two reported injury
accidents represented an injury accident rate of about 30 per
10,000 vehicles, or one per million kilometers.

Puch, Vespa Surveys

American Bicyclist and Motorcyclist magazine reported the findings of a
survey of Puch moped buyers in its October 1979 issue and a survey of Vespa
moped buyers in its April 1980 issue. There was very little information on the
procedures followed for either of the two surveys.

Brief1y, the Puch survey revealed that 41 percent of its primary riders
were under 23 years of age, 41 percent between ages 23 and 49, and 18 percent 50
or over. Overall 87 percent of the riders were male and 13 percent female,
although for riders between the ages of 17 and 35, 40 percent were female. The
reported uses were 34 percent recreation, 26 percent commuting, 14 percent
shopping, 12 percent weekend personal transportation and 10 percent use on the
job. The average family income for half of the purchasers was <$15,000, and 83
percent of the purchasers bought the moped for their own use.

The Vespa survey findings were less completely reported. Thirty-four
percent of the primary operators of the Vespa mopeds were female. Nineteen
percent of the riders were under 18, 21 percent aged 25-34 and 26 percent aged
35-49. Regarding use, 53 percent used the moped for shopping and 35 percent for
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recreat ion. Personal transportat ion .a11d commut ing to work uses were al so cited
,~ut percentages were not given.

Given this background, the following three chapters will describe the
exposure surveys carried out under the present project for the N.C. Governor's
Highway Safety Program and the resulting survey findings.
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CHAPTER 2. SURVEY METHODOLOGY

Obtaining the Survey Sample

As already described in Chapter 1, mopeds in North Carolina are not

required to be registered, and their operators are not required to hold a valid
driver's license. Consequently there is no statewide record of the number of
mopeds or the number of moped riders, and likewise no available listing of the
names and addresses of persons owning or riding mopeds. In order to compile
such a listing for use in a survey seeking to gather basic exposure data, HSRC
needed to obtain the cooperation of the leading moped manufacturers and
distributors operating in the state.

From conversations with the Moped Association of America (MAA) and with
va~ious local dealers, and from past analyses of North Carolina moped accident
data, it was determined that the following manufacturers accounted for the vast
majority of moped sales in the state:

AMF
Batavus
Columbia
Gare 11 i
Honda
Motobecane

Peugeot
Puch
Tomos
Vespa
Yamaha

Each of these manufacturers was contacted and asked to supply from its warranty
card files the names and addresses of persons in North Carolina purchasing
mopeds over the past several years. In this regard, the MAA was helpful in
supporting our request and encouraging the industry's cooperation with this
research effort.

Warranty card data were eventually obtained from all eleven of the
manufacturers contacted. However, the process was slow, extending over a period
of almost six months. There was understandably some "red tape" involved in
releasing the warranty card data to HSRC. The primary factor behind the delay,
however, was the absence of a computerized records keeping system at six of the
general offices, so that the requested warranty card data for North Carolina had
to be located and abstracted by hand. In fact, in order to obtain data from



2-2

two of the larger moped distributors in~Nor,th Carolina (Garell i and Tomos), HSRC
personnel traveled to their South Carolina offices to record the needed
information from their files.

The end-product of this quest for warranty card data was a list of the
names and addresses (and sometimes other information such as age, sex and reason
for buying) of 4,210 persons in the state purchasing mopeds over the past
several years. Table 2.1 gives the number and percentage of names and addresses
supplied by each of the manufacturers. The largest contributors were Garelli,
Motobecane, Honda and Tomos, followed at some length by AMF and Puch.

Tab 1e 2.1. Survey sample by moped manufacturer.

Manufacturer Number Percentage

AMF 317 7.5
Batavus 107 2.5
Columbia 109 2.6
Gare 11 i 894 21.2
Honda 753 17.9
Motobecane 812 19.3
Peugeot 121 2.9
Puch 269 6.4
Tomos 686 16.3
Vespa 117 2.8
Yamaha 25 0.6---

TOTAL· 4210 100.0

The question of how representative these 4,200 names and addresses are of
the total population of North Carolina moped buyers cannot be answered with
certainty. As noted earlier, one can only estimate the total number of mopeds
sold in the state. The fact that the obtained sample of 4,200 names is
considerably lower than even the conservative estimate of 10,000-12,000 mopeds
for 1979 (see Chapter 1) would seem to be due to a combination of:

1) The manufacturers' not supplying all of the available
warranty card data on N.C. buyers;--

2) The likelihood that a large percentage of moped purchasers
and/or dealers might not fill in and return warranty
cards to the regional office; and

3) Not including~ makes of mopeds.
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Regarding the first of these,: most ~f, the manufacturers indicated that they
,were supplying to the project all of the N.C. warranty card data available at

the time. However, due to the confidential nature of the data the manufacturers
did not always clearly specify the extent or range of the data being supplied,
and for certain manufacturers (notably Puch, Batavus and Vespa) the data appear
to be incomplete. For the most part the warranty data that were received were
current through the last few months of 1979. Exceptions were the Puch data which
were based on a June 1979 computer run and the Garelli and Tomos data which were
current to March 1980.

As far as the completeness of a data file based on returned warranty cards,
conversations with several of the sales managers for the companies suggested
that warranty cards are returned for about 50-75 percent of the mopeds sold.
Also, it appears that the individual retail stores play an important role in
determining whether or not warranty information is returned to the regional
offices. In some instances the dealer selling the moped may take the initiative
in filling out and mailing in the warranty card; another dealer may leave this
process entirely to the purchaser. The result is that the available listings of
moped buyers sometimes appear clustered to certain key dealerships and thereby
to certain areas of the state. Unfortunately, the extent to which any of this
affects the representativeness of our total sample of 4,200 moped purchasers
simply is not known.

Finally, regarding the presence in North Carolina of mopeds manufactured by

companies other than the 11 contacted for warranty card data, examination of
N.C. accident data has revealed that almost 20 percent of the mopeds involved in
accidents are of an "other" make. Also, nine percent of the respondents to the
general survey indicated that they were now riding an "other" make moped.
Again, to what extent the exclusion of these other makes affects the
representativeness of the file compiled for the present survey is not known.

Conducting the General Survey

The general survey was intended to yield basic data concerning moped usage
in North Carolina. It was decided to develop a written questionnaire and to
mail this to all of the 4,200 names obtained from the manufacturers' warranty
card fi 1es.

Appendix A contains a copy of the survey questionnaire and cover letter.
Both were constructed with the helpful input of Dr. Angell Beza, Associate Director
for Research Design at the UNC Institute for Research in Social Science.
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Dr. Beza has considerable experien~e in~~onducting population surveys and was
ab,le to offer suggestions for improv·ing the{,questionnaire format.

The questionnaire was designed to be completed by the primary user of the
moped, not necessarily its owner. Questions focused on: (1) demographic
characteristics of the moped rider (age, sex! education, etc.); (2) riding
experience (length of time riding, total mileage accumulated, etcJ; (3) typical
usage (weekly mileage, trip purpose, road types traveled, frequency of use,
etc.); (4) accident encounters; and (5) opinions regarding moped safety and laws
governing the vehicle in this state. Most of the questions were either of the
check box format or short written response, although two called for ranking
items in order of importance (Questions 6 and 8) and one called for a percentage
breakdown of moped usage by season of the year (Question 12).

The general survey form was initially pilot tested during the month of May,
1980, on a sample of 200 owners randomly drawn from nine of the 11 lists
obtained. (The lists from Garelli and Tomos were not available at the time.)
In addition to field testing responses to the survey questions, HSRC was
interested in determining to what extent a free highway safety T-shlrt offer
might affect the overall response rate1. Thus, at the bottom of the cover
letter to half of the pilot questionnaires, there was a "P.S." offering by
return mail a T-shirt to those who completed the forms.

The pilot survey yielded 69 responses, with 42 (61 percent) of these coming
from persons receiving the T-shirt offer. Seven of the questionnaires were
returned by the Post Office so that the effective sample size was 193 end the
response rate was 69/193 or 36 percent.

Following a review of the returned survey forms, minor revisions were made
to clarify instructions for answering a few of the questions. Unfortunately,
even though the T-shirt incentive had apparently had the effect of increasing
the response rate by 50 percent, it could not be extended to the full survey
because of a shortage of "free" shirts from GHSP and the added expense and time
involved in mailing the shirts back to the respondents.

Since some incentive for responding was still desirable, project personnel
contacted a variety of sources for suggestions and recommendations. Ultimately
it was decided to design and have printed a moped-sized bumper sticker that
could be mailed along with each survey questionnaire. The bumper sticker would
carry the slogan~ IIMopeds save gas with class ll printed in navy letters on a

IThe T-shirts were supplied by the Governor's Highway Safety Program and con­
tained a slogan ("55 I Believe") supportive of the 55 mph maximum speed limit.
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bright yellow vinyl background. An actual-size copy of the bumper sticker is
shown in Figure 2.1. below...'

mopeds
save gas
with CLASS

Figure 2.1. Moped bumper sticker mailed with the
general survey questionnaire.

In addition to the revised survey form and bumper sticker, a pink 3"x8 11

card was printed to be enclosed with each questionnarie (see Appendix A). The
card explained that volunteers were being sought for a more in-depth follow-up
survey to be conducted later in the summer, and asked for the names and
addresses of willing participants. Persons were also asked to indicate if they
would like a summary of the survey findings.

The complete package of materials thus included the survey questionnaire
and cover letter, bumper sticker, pink "vo1unteer ll card and a postage-paid
return address envelope. For better record-keeping and more efficient
follow-ups, all of the survey forms were matched to the original mailing lists
by a four digit code number printed on the back cover of the form. The survey
packets were mailed out during the last week in May and first week in June to

all 4,200 persons on the master file except those who had responded to the pilot
survey.

A total of 912 responses were obtained, excluding the 69 returned from the
pilot survey. For this later mailing, 465 forms (11 percent) were returned by
the Post Office because of inadequate or incorrect addresses. For these an
attempt was made to locate an updated address by querying the DMV driver license
file and/or checking telephone directories available for some of the larger
cities. As a result of this effort, approximately half of the returned forms
were able to be remai1ed.

Also to improve on the number of responses, a second round of
questionnaires was sent on August 1 to a random sample of 459 persons who had
not responded to the first mai1ing 1. This constituted approximately a 12

IThe number was limited to 459 because this was the number of survey
forms available without having to order a second printing. Originally no
follow-up mailing had been planned.
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percent sample of the master file after those persons that the Post Office had
been unable to locate had been del~ted.?

This second mailing resulted in' only 4'~' additional survey forms being
returned. Perhaps of greater significance is that another 40 (9 percent) of
these second-mailing surveys were returned by the Post Office, even though they
had not been returned just one month earlier. This suggests that the 11 percent
rate of return found earlier may be too low, and that the actual percentage of
forms not delivered may be 20 percent or greater.

All of this makes it difficult to report a response rate for the general
survey, since the denominator (number of questionnaires delivered) is not
precisely known. However, if one takes 3,700 as the denominator (4,200 minus
approximately 500 forms not delivered), then an estimate for this rate is
981/3,700 or 27 percent.

In order to gain some insight as to why persons did not respond to the
survey, another sample of 400 names was randomly drawn from the master file of
non-respondents. Plans were to locate telephone numbers for these persons and
then make as many telephone calls as needed to obtain 50 additional survey forms
completed over the phone. All total, 97 persons were contacted. 1 Of these,
50 completed the survey questionnaire over the phone as indicated. For the
remaining 47, 18 said they did not respond to the questionnaire becaused they
were no longer riding their moped, with the most frequently cited reasons being
ill health or the moped in need of repair. Another 17 indicated that they had
sold their moped, and two that their moped had been stolen. Five persons said
that they had never owned a moped, one person was traveling out of the country,
and four persons had died. Thus, it appears that for one reason or another
almost half of those not responding to the survey did not use a moped
regularly.

All returned survey forms, including those completed over the phone, were
coded for keypunchi ng and storage' on a computeri zed fil e.

Conducting the Weekly Mileage Survey

The purpose of the follow-up survey was to gather more detailed data on the
day-to~day use of the moped over a one-month period. This was also a mail
survey. with participants asked to fill out four postal cards summarizing their
riding activities for four consecutive weeks in July. The postal cards were all

. identical except for being color-coded by week (Yellow I'" Week 1,Green - Week 2,

lcorrect telephone numbers could not be found for 189 persons (47 percent of
the sample), and for another 115 persons (29 percent) there was no answer.
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Questions on the card asked for:. ......,
Total weekly mileage onmrrped;
A breakdown of this mileage by trip purpose;
A breakdown of mileage by roadway type;
Percentage of nighttime riding; and
Number of accidents or linear miss" encounters.

These questions were presented on a 61 x12" card which folded to the 61 x4"
postal card with HSRC's postage-paid return address on the outside. Attached to
the postal card for the first week only was a list of supplemental questions,
asking participants to indicate on a scale from 1 (Never) to 5 (Always) how
often they rode:

- as close as possible to the right hand edge of the road
- a few feet out from the right hand edge
- in the center or slightly left of center of the traffic lane
- off the road completely (on shoulder)
- on bicycle paths or in designated bicycle lanes
- faster than 20 miles per hour
- against traffic (i.e., wrong way)
- with headlight on during the day
- using the pedals (not counting when starting the engine).

Copies of both the postal card and the list of supplemental questions are
included in Appendix A. Also included is the cover letter that accompanied the
survey materials. All materials were mailed out in a single packet during the
last week in June.

Sample size for this survey was limited to 253 persons randomly selected
from those who had returned the general survey form a~d who had indicated on the
pink card their willingness to participate in such a follow-up effort. The
sample of 253 was stratified by age, sex and region of the state to match the
total sample of general survey respondents (approximately 625 at that time, four
weeks into the survey). The distribution is shown in Table 2.2.

Stratifying in this manner helped to assure that the follow-up survey
sample would be a reasonable subsample of all survey respondents. An
alternative would have been to stratify the follow-up survey sample to resemble
the full sample of 4,200 moped owners. However, while the region of state
distribution might be determined directly from this file, age and sex
distributions could not. (Age information was only available on some of the
Batavus, Garelli and Motobecane moped owners, and sex of the moped owner was
often unknown since initials frequently replaced first names.)
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Table 2.2. Age, sex and region of state distribution
for mileage survey sample.

Percent for
General Survey Mileage Mileage

Region of Respondents Survey Survey
Sex Age State (N = 627) Number Percent-

Coast 6.4 16 6.3
<21 Piedmont 11.3 28 11. 1

Mountain 1.1 3 1.2

Coast 20.7 52 20.6
Male 22-55 Piedmont 24.2 61 24.1

Mountain 1.6 4 1.6

Coast 12.4 31 12.3
>55 Piedmont 8.5 21 8.3

Mountain 1.1 3 1.2

<21

Female 22-55

>55

Coast 1.6 4 1.6
Piedmont 2.2 6 2.4
Mountain 0.3 1 0.4

Coast 2.2 6 2.4
Piedmont 4.6 12 4.7
Mountai n 0.6 2 0.8

Coast 0.2 1 0.4
Piedmont 0.8 2 0.8
Mountain 0.0 0 0.0

100.0 253 100.2

One approach to determining an age/sex/region of state distribution for the
entire master file would be to utilize the information available on the DMV
driver history file. This~ in fact~ had already been done for a subsample of
500 randomly selected names as part of an independent effort to estimate the
percentage of moped owners with suspended or revoked drivers' licenses. For
this sample of 500, 322 were located on the DMV file. Table 2.3 shows the
overall age/sex/region of state distributions for both this DMV sample and the
sample of general survey respondents used in stratifying the mileage survey
sample. The two distributions agree well, except for a lower percentage of
persons ~ 21 for the DMV sample. This is to be expected, since many of these
would not be locatable on the DMV file, especially those <16 years of age.
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Table 2.3. Overall age, :sex"'anq.region of state distributions
for DMV sample and general survey respondents.

Percent for
Percent for General Survey
DMV Sample Respondents

Variable Level (N = 322) (N = 627)

~21 9.6 23.0
Age 22-55 67.7 54.1

>55 22.7 23.0

Male 91.9 87.4
Sex Female 8.1 12.6

Coast 41.3 43.5
Region of Piedmont 52.8 51.7

State Mountain 5.9 4.8

Since the participants for this weekly mileage survey were all volunteers,
a fairly high response rate had been anticipated. However, towards the end of
the one-month period it became apparent that almost half of the volunteers were
not returning the postal cards. At this point, an effort was made to contact
all non-respondents by telephone. Of the 115 non-respondents identified, 92
were eventually contacted, either personally or through some other family
member. Ten of these indicated that they had either never received or lost the
packet of survey materials. For these a new packet was mailed and the
participants were encouraged to complete postal cards for at least the last two
weeks. Some of the non-respondents contacted indicated that they had not
returned the postal cards because for one reason or another (on vacation, sick,
moped in need of repair, etc.) they had not been riding as usual. These persons
were encouraged to return the cards, inserting zero mileage if this was the case
and noting a reason at the bottom of the card. For the vast majority of those
contacted, it was simply a matter of forgetting or being too busy to complete
the weekly forms.

The final response rate for the weekly mileage survey was still not high.
Only 104 (41 percent) returned all four survey cards (with the supplemental
questions), and an additional 52 (21 percent) returned at least one card. As
with the general survey, the returned postal cards were coded for keypunching
and storage on a computerized file.
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Representativeness of the Survey Findings
• .....'11

The representativeness of our survey sample of 4,200 moped owners, when
c6mpared with all moped owners in the state', has already been discussed.
Basically it was noted that there may be some biases because the sample is
based on warranty cards returned to the manufacturers and because it is limited
to 11 popular moped makes. Whether or not these biases exist and to what extent
cannot be determined. However, the fact that the survey sample likely comprises
from 25 to 40 percent of the total moped population does increase confidence in
its representativeness. Also, the estimated age, sex and region of state
distributions for the sample (shown in Table 2.3) are consistent with
expectations derived from available U.S. consumer studies and from knowledge of
N.C. accident data.

The primary issue remaining to be addressed is how representative the 981
survey respondents are of all persons receiving the survey. Table 2.3 partly
addresses this issue by comparing the age, sex, region of state distribution for
about two-thirds of the respondents with the corresponding estimated
distribution for the sample file1. The two distributions agree well, even
though the one is based on moped owners and the other primary riders.

As described earlier, a second approach taken to assess the representative­
ness of findings from the general survey was to compare across selected
variables the 981 respondents with the 50 non-respondents contacted by
telephone. Table 2.4 gives the results of this comparison. All of the chi
square values were non-significant except for the education and length of time
riding variables. The non-respondents were generally less educated, with only
one-third having earned a high school diploma. They also had been riding their
mopeds for a longer period of time -- four out of five for over a year. Neither
of these findings is surprising, as one would expect less educated persons to be
less likely to respond to a mailed questionnaire. Also, those owning mopeds for

a longer period of time might have lost some of their initial enthusiasm for the
vehicle, again making them less likely to respond.

Although non-significant, a few of the other variables also showed
noteworthy trends. The non-respondents had a higher percentage of riders 16 or
under and 55 or over (groupings not shown in table). They also had somewhat
lower incomes and tended to ride less and use the moped more for pleasure trips.
All of these findings are quite consistent with expectations and lend support to
the overall representativeness of the survey findings.

IThe final age/sex distribution for all 981 respondents varied only slightly
from that shown in Table 2.3. See Tables 3.1 and 3.2.
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Table. 2.4. Comparison of ge~era1 survey respondents with
non-respondents':i nterv iewed by telephone .

Vari ab 1e Level

Percentage for
Respondents

N=981

Percentage for
Non-respondents

N=50
x2

(p-value)

Age 5,21 22.2 % 26.5 % 0.50
>21 77.8 73.5 (p=0.48)

Sex Male 86.4 90.0 0.52
Female 13.6 10.0 (p=0.47)

Race White 89.7 88.0 0.15
,

Non-white 10.3 12.0 (p=0.70)

Income <$10,000 26.5 40.0 3.53
$10,000-$24,999 43.1 35.0 (p=O.l7)

. ~$25,000 30.4 25.0

Education Grade school or
some high school 43.8 67.4
Graduated hi gh 12.62
school 21.9 21.7 (p<.Ol)

College, other 34.2 10.9

Popu1 ation <1,000 16.4 12.8
1,000-9,999 24.7 27.7 0.58
10,000-49,999 28.6 27.7 (p=.90)
~50,000 30.2 31.9

Time Riding <1 year 42.1 18.0 11 .39
~l year 57.9 82.0 (p< .001)

Wee k1y Mil eage <25 mil es 50.6 59.2 1.37
>25 miles 49.4 40.8 (p=0.24)-

Primary Use Commuting to work 32.6 24.0 3.83
Pleasure riding 29.2 42.0 (p=0.15)
Other 38.2 34.0

Helmet Use Always, usually 21. 7 22.0 0.00
Occasionally, never 78.3 78.0 (p=96.3)
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The telephone survey of non-respondents served another purpose in reveal-
. "

.. ing the somewhat transient nature of the moped riding population. As noted
earlier in this chapter, almost half of those contacted over the phone were no
longer using their moped regularly either because it had been sold, was in need
of repair, had been stolen or because of their own poor health.

There is also evidence that the rate for replacing one moped with another

moped of a different make is high. When the questionnaires were mailed out,
they were marked with a four digit number that identified their source. For
example, the 317 survey forms sent to AMF moped riders were labeled 0001-0317,
the 107 forms sent to Batavus riders 1001-1107, etc. When the forms were mailed
back, it was then possible to compare this recorded make with the make reported
by the primary rider in answer to Question 1.

Overall, it was found that almost 20 percent of the riders were riding a
different make moped. That there was considerable variation in this "replace­
me~t" rate across makes probably reflects varied levels of satisfaction with the
different moped makes. Also, however, it likely reflects the recentness of the
warranty data supplied to HSRC (i.e., a manufacturer supplying data from only
the more recent sales would be expected to have a lower replacement rate than
one supplying data from several years back).

All of this discussion regarding the transitory nature of the moped and its
rider in North Carolina contributes little to a review of the representativeness
of survey findings. However, it does serve to point out the problems inherent
in carrying out a survey of this sort and explains to some degree the lower than
anticipated response rate.

Regarding the representativeness of the follow-up (mileage) survey
findings, Table 2.5 compares the follow-up survey respondents with the general
survey respondents for the same variables shown in Table 2.4. There are no
significant differences across the two sample distributions with regard to age,
sex, length of time riding, weekly mileage and income. However, the follow-up
survey participants were significantly more likely to be white, to be better
educated, to live in larger population centers, to use the moped more for
commuting, and to wear a helmet. These differences are not unexpected, as one
would anticipate that better educated persons, those who are more safety
conscious and those who rely on the moped to meet basic transportation needs
would be the more likely volunteers for a follow-up survey. Overall, it is felt
that the follow-up survey participants were a reasonably representative
subsample of all survey respondents.
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Table. 2.5. Compar.i'son of g~".eral survey respondents with
follow-up survey, respondents.

Vari ab le Level

Percentage for
General Survey
Respondents

N=98l

Percentage for
Follow-up Mileage
Survey Respondents

N=152
x2

(p-value)

Age ~21 22.2 % 20.4 % 0.25
>21 77.8 79.6 (p=0.62)

Sex Male 86.4 83.6 0.34
Female 13.6 16.5 (p=0.34)

Race White 89.7 95.4 4.94
Non-white 10.3 4.6 (p< .05)

Income <$10,000 26.5 18.6 5.26
$10,000-$24,999 43.1 52.1 (p=O .07)
~$25,000 30.4 29.3

Education Grade school or
some high school 43.8 33.6
Graduated high 6.91
school 21.9 21.7 (p<.05)
College, other 34.2 44.8

Population <1,000 16.4 11.5
1,000-9,999 24.7 16.9 8.73
10,000-49,999 28.6 34.5 (p<.05)
~50,000 30.2 37.2

Time Rid ing <1 year 42.1 40.7 0.10
~l year 57.9 59.3 (p=0.75)

Week ly Mil eage <25 miles 50.6 44.0 2.28
>25 miles 49.4 56.0 (p=O. 13)-

Primary Use Commuting to work 32.6 40.5 6.0
Pleasure riding 29.2 19.0 (p<.05)
Other 38.2 40.5

Helmet Use Always, usually 21.7 29.6 4.65
Occasionally, never 78.3 70.4 (p< .05)





CHAPTER 3. RESULTS.~ROM THE GENERAL SURVEY

This chapter presents results from the general survey of moped riders. A
copy of the survey questionnaire appears in Appendix A. Usable responses were
received from 981 riders. Table totals amounting to less than this value are
due to missing observations in the data. The chapter will concern five major
topics: (1) moped rider demographics, (2) rider experience, (3) typical riding
patterns, (4) opinions on safety issues and the current North Carolina law,
and (5) accident experience.

Presentation of the results will first involve discussion of the major
variables shown in univariate tables. Interactions of a variable of interest
with other variables will then be discussed. Chi-square statistics were
utilized to examine the homogeneity of the distributions. Where significant
differences of practical value were found, comment is made in the text;
otherwise, there generally is no discussion. The comment is based on a
ce11-by-ce11 examination of the observed versus expected values within the
crosstabulation to determine the sources of the major contributions to the
overall chi-square statistic. The comments thus take the form of:

"more males than expected ... "
"older riders are overrepresented ... "
"younger riders are associ ated with ..• "

Crosstabu1ations of interest are contained in Appendix C.

Moped Rider Demographics

Moped rider age data are shown in Table 3.1. The particular age groupings
were selected to match other HSRC moped studies and thus facilitate comparisons.
While over half of the riders are in the 22-55 age group, over 20 percent are
older than 55 years of age (a higher percentage than in the 16-21 age group).
This may reflect the increased likelihood of older riders participating in the
survey. Also of interest here is that over six percent of the respondents are
less than 16 years old, even though North Carolina law states that the minimum
rider age is 16. For the 57 under-aged respondents, most are 14 or 15 years
old, but two of the respondents are 11 years old. The largest frequencies of
riders appear in the 15, 16 and 17 year-old categories. The average age is 40,
and the median age value is 39. The cumulative percentage age plot (Figure 3.1)
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Table 3.l. Rider age.

Age Number Percent

<16 66 6.8

16-21 148 15.4

22-55 546 56.6

>55 204 21.2

Total 964 100.0

Table 3.2. Rider sex.

Sex

Male

Female

Total

Number

841

132

973

Percent

86.4

13.6

100.0



100

9080706040 50

Age (Years)

302010o

20

80

+-' 60
s:::
OJ
u
s...
OJ

0..

I ~
'-l. tv

I
40--1 ~ tv

Figure 3.1. Cumulative percentage plot of moped rider age.
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shows a very smooth transition from age 18 on into the 60's. Thus, moped riders
are very evenly distributed amon~ dif~erent age categories.

Comparing the age distributfon for ,the respondents with the sample of 500
'moped owners interrogated through Divisio~ of Motor Vehicle (DMV) driver history
records reveals some differences. The DMV group had the following age
d'i stribut ion:

Age Percent
~2l 9.6

22-55 67.7
>55 22.7

The differences in the first two groups (where the respondents show a higher
percentage of younger riders) can probably be explained by the fact that most of
the warranty cards were filled out by the owners, even though a younger family
member may be the principal rider. Practically no riders under 16 years old
would be found on the DMV records as they would not have been issued a license.

The~ of the respondents is shown in Table 3.2, and there are over six
ti~es as many males as females. The sample examined through the DMV records
showed 92 percent male, eight percent female. This would indicate that the
younger groups have a higher proportion of female riders.

Concerning race (Table 3.3), the vast majority of the riders are white.
Blacks account for practically all of the non-white respondents.

Information about the annual income of the moped rider's family is
presented in Table 3.4. Somewhat surprisingly, the largest proportion of
respondents (~27 percent) are found in the income group with earnings of less
than $10,000 per year. Although all groups are fairly well represented, the
$30,000+ group produced the next highest proportion (~22 percent). This income
variable did yield a fairly large number of non-responses, indicating that the
riders perhaps felt uncomfortable in providing this information. Because these
data were grouped, class interval midpoints were used to calculate the mean
family income for all respondents combined. Utilizing an interval midpoint of
$35,000 for incomes exceeding $30,000 resulted in a mean income value of
$18,600.

The highest level of education variable (Table 3.5) also shows fairly
balanced representation within the different groups. About one-fifth of the
respondents have only a grade school education, one fifth have attended (or are
currently attending) high school, and another one-fifth have completed high
school. Some 18 percent have either graduated from college or performed
post-graduate work. The "other" group includes business school, technical trade
school, community college, special military training, etc.

The population of the cities or towns in which the moped riders live (Table
3.6) tends to follow the same trend of some of the other demographic variables
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Table 3.3. Rider race.

Race Number Percent

l-Jhi te 871 39.7

Black 87 9.0

Indian 11 1.1

Other 2 0.2

Total 971 100.0

Table 3.4. Annual income of the moped rider's family.

Income Number Percent

< $10,000 233 26.5

$10,000-$14,999 150 17. 1

$15,000-$19,999 131 14.9

$20,000-$24,999 98 11.1

$25,000-$29,999 . 73 8.3

.::.$38.000 194 22.1

Total 879 100.0
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Table 3.5. Highest level of education.

Education Number Percent

Grade school 182 18.9

Attended high school 220 22.8

Graduated high school 201 20.9

Attended coll ege 143 14.8

Graduated college 87 9.0

Post-graduate work 84 8.7

Other 47 4.9

Total 964 100.0

Table 3.6. City/town population.

Population Number Percent

Rural 119 12.9

500-999 33 3.6

1,000-2,499 64 6.9

2,500 -4,999 75 8.1

5,000-9,999 90 9.7

10,000-24,999 135 14.6

25,000-49,999 130 14.0

~ 50,000 280 30.2

Total 926 100.0
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in that widespread variability is pres~nt. While some 30 percent live in cities. :~

with populations equal or greate~ than 50~000, another 13 percent live in rural. '

areas of less than 500 inhabitants. Cities/towns with a population up to 10,000
account for slightly more than 41 percent of the respondents. Clearly, the
moped rider in North Carolina is not confined to the larger urban areas. The
earlier HSRC moped accident study (Hunter and Stutts, 1979b) showed that over a
third of the moped accidents occur in non-urban areas.

Having now presented the basic demogr.aphic variables individually, some
effort will be made to discuss interactions among the variables. Selected
tables may be found in Appendix C, and their order follows the flow of the text.
Although most of the riders are male, female riders tend to be younger. While
about 14 percent of all riders are female, some 27 percent of those less than 16
are female. Only four percent of the riders over age 55 are female. The
overall percentage of non-whites is about 11 percent, but 14 percent of those
over 55 are non-white. Conversely, almost all (~97 percent) of those under 16
are white.

Younger riders tend to be associated with higher family incomes. Over
one-third of those in both the under-16 and 16-21 age groups have annual family
incomes in excess of $30,000. The income distribution in the 22-55 age group is
fairly equally spread, although one-fourth have incomes of less than $10,000 per
year. Half of those over 55 years of age have incomes of less than $10,000 per
year. Our follow-up telephone conversations revealed that many of these people
are retired and living on their Social Security income.

Compared to the other age groups, the 22-55 age group has a much higher
level of education. For those over age 55, slightly more than one-third have
only a grade school education, while another 16 percent attended but did not
graduate from high school. As would be expected, slightly over half of the
16-21 year olds are still attending (or attended) high school.

Riders living in cities of greater than 50,000 population tend to follow
the basic age distribution presented in Table 3.1, although with slightly more
under-16 riders and slightly less over-55 riders. In the rural areas (less than
500 inhabitants), the proportion of riders over age 55 is greater than

expected.
When sex and race are examined, the white group follows the overall

breakdown of about 86 percent male, but the non-white group is composed almost
entirely of males (96 percent). Concerning family annual income, the proportion
of females (~8 percent) is lower than expected in the lower income groups
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«$15,000 per year) and higher th~n expected in the higher income groups. Where
annual income exceeds $25,000, females con~titute about 20 percent of the
riders. Females are also associated with higher levels of education. About
on~-fifth of the college graduates and post-graduates are female, while only
seven percent of those with only a grade school education are female.

The data show some rather clear socio-economic differences in regard to
race. The white group is associated with higher levels of both education and
income. Virtually all (~97 percent) of the riders who either attended or
graduated from college or did post-graduate work are white. Almost 60 percent
of the non-white group earn less than $10,000 per year. Finally, the white
group tends to live in cities or towns with larger populations, although the
differences are not significant.

Rider Experience

At least two of the items in the survey relate directly to the experience
of the moped rider. Length of time riding is shown in Table 3.7. Since the
moped is a relatively new vehicle, it is not surprising that about 80 percent of
the riders have two years or less experience. As expected, the younger riders
(21 or under) tend to have less time riding than the other age groups. About
one-fourth of the >55 age group have greater than two years of experience.
There are slighly more males than expected with greater than two years
experience, but half of the females (also more than expected) fall into the 1-2
year experience category. The female distribution accounts for about all of the
statistically significant sex differences. There are no consistent trends when
riding time is distributed by race.

Another measure of experience is total mileage on the moped, shown in Table
3.8. About half the riders have accumulated less than 1,000 total miles and
another 45 percent between 1,000 and 5,000 miles. Few have exceeded 5,000

miles.
When total mileage is distributed by age, there are no significant

differences. Males tend to be associated with higher mileage, accounting for
over 93 percent of those with total mileage in excess of 2,500 miles. Under 500
miles, females account for about one-fifth of the total. Non-whites also are
associated with higher mileage. For example, about one-fifth of those with
total mileage greater than 5,000 are non-white. Probably related to the above
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Table 3.7. Length of time riding.

Length of Time Number Percent

< 6 months 67 6.9

6 months - 1 year 341 35.2

1-2 years 382 39.4

> 2 years 180 13.6

Total 970 100.1

Table 3.8. Total mileage on the moped.

t1i 1eage Number Percent

< 500 249 26.7

501-1000 199 21.3

1001-1500 126 13.5

1501-2500 163 17.5

2501-5000 135 14.5

> 5000 62 6.6

Total 934 100.1
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is the fact that those in the lower: income.. ~roups al so have accumul ated greater
mj leage. The opposite appears to be true for the highest income groups. Since
income is highly correlated with education, the same tendencies hold when total
mileage is distributed by education.

Typical Riding Patterns

Having examined rider experience, attention will now be focused on typical
riding patterns. Pertinent variables include, among others, the primary use of
the moped, average weekly mileage, typical trip length, primary types of
roadways used, etc.

Uses of the Moped

In the general survey, riders were asked to rank the uses they make of the
moped from a list of categories. A breakdown of the primary use (i.e., that use
asigned a ranking of "1 11 ) is shown in Table 3.9. Commuting to work was
indicated most often, almost one-third of the time. Pleasure riding was a close
second with a 29 percent response. Use in shopping or errands was third, and
these three categories accounted for over three-fourths of the responses. It
should be noted that about 24 percent of the respondents answered this question
by checking all appropriate categories rather than ranking them in order of use,
so that it was not possible to identify a primary or secondary use.

The secondary use of the moped (Table 3.10), or the next most frequent use
(i.e., assigned a ranking of 112"), yielded different results. Almost one-fourth
did not indicate a secondary use. Another one-fourth listed shopping or errands
as the next ·most important use.

As a final look at this particular data, Table 3.11 shows the frequency
with which any of the choices were checked. Using the moped for shopping trips
or other errands was indicated by about two-thirds of the riders. Pleasure
riding was checked slightly over 60 percent of the time. Visiting relatives or
friends was the next most frequent choice, while commuting to work, already
shown to be the most frequently cited primary use, was fourth.

Refocusing attention to the primary use variable shows that age effects are
present. Commuting to work is favored by the 22-55 age group. Pleasure riding
is overrepresented in the two youngest age groups but particularly in the less
than 16 age category. Commuting to school is overrepresented in the 16-21 age
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Table 3.9. Primary use of the moped.
>.,.

Use Number Percent

Commuting to work 244 32.6

Pleasure riding 219 29.2

Shopping/errands 127 17.0

Trips to a specific
place of recreation 56 7.5

Commuting to school 36 4.8

Visiting relatives
or friends 35 4.7

Use in business or
work (deliveries,etc.) 30 4.0

Other 2 0.3

Total 749 100.1

Table 3.10. Secondary use of the moped.

Use

None indicated

Shopping/errands

Visiting relatives
or friends

Pleasure riding

Trips to a specific
place of recreation

Commuting to work

Use in business or work

Commuting to school

Other

Total

Number

186

185

130

89

75

37

26

22

751

Percent

24.8

24.6

17.3

11. 9

10.0

4.9

3.5

2.9

0.1

100.0



3-12

......y

Table 3.11 • Frequency with which all moped use
possibilities were checked.

Use Number Percent

Shopping/errands 667 68.4

Pleasure riding 597 61.2

Visiting relatives
or friends 534 54.8

Commuting to work 448 45.9

Trips to a specific
place of recreation 351 36.0

Use in business or work 183 18.8

Commuting to school 146 15.0

Other 37 3.8
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group. The youngest groups do not prerer ~o shop or run errands on the moped,
• 't'

,but this is a popular choice of those over 55 years of age.

Differences are also present when primary use is distributed by sex. Males
are somewhat overrepresented in the categories of commuting to work, shopping/
errands, and the "other" combined category of use in business/work and visiting
relatives or friends. On the other hand, females are overrepresented in com­

muting to school (almost 30 percent of this group), pleasure riding, and trips
to a specific place of recreation.

Both pleasure riding and trips to specific places of recreation are
directly proportional to the family's annual income. Where annual income
exceeds $25,000, about 40 percent of the riders use the moped primarily for
pleasure riding. By the same token, the more utilitarian uses of commuting to
work and shopping/errands appear to be inversely proportional to income. Where

an~ual income is less than $15,000, about 40 percent of the riders use the moped
primarily for commuting to work.

Primary use distributed by education shows trends somewhat inconsistent
with the above. Although commuting to work is the primary use by quite a few
riders with a high school education or less, over 40 percent of those who
attended (or are attending) college also indicate this is the preferred use of
the moped. The same is true for the riders who have (or are obtaining)
post-graduate experience. These same two groups (attended college and post
graduate) are also somewhat overrepresented where commuting to school is the
primary use. Pleasure riding is more associated with a high school education or
less, although college graduates also enjoy pleasure riding. These "inconsis­
tencies" are all probably explained by age effects. That is, in regard to
primary use, income and education are likely co-varying along with age.

Commuting to work, commuting to school and trips to a specific place of
recreation all appear to be directly proportional to population. Almost
two-thirds of those who use the moped primarily to commute to school live in
cities with populations exceeding 50,000. As one would expect, two-thirds of
the trips to specific places of recreation are associated with cities of greater
than 25,000 population. On the other hand, pleasure riding as the primary mode
is quite frequent for all population groups but somewhat overrepresented in the
rural and smaller town areas. Pleasure riding is particularly underrepresented
in cities of greater than 50,000 population.
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Respondents were asked to indicate how many miles they ride in an average

(or typical) week. The overall distribution is shown in Table 3.12. Slightly
over one-fourth of the riders travel 10-24 miles per week. Overall, about
three-fourths of the riders travel less than 50 miles per week. Utilizing a
class interval midpoint value of 115 miles per week for the riders whose weekly
mileage exceeds 100 yields a mean value of 36 miles per week for all riders
combined.

When weekly mileage is distributed by age, no significant differences are
present. Concerning sex, female riders are associated with fewer miles per
week. Over one-fifth of those traveling less than 10 miles a week are female.
(Females comprise only 14 percent 'of the riders surveyed.) Male riders are thus
associated with higher weekly mileage and account for well over 90 percent of
thoge who ride farther than 50 miles per week. No significant weekly mileage
differences are shown by race, although there is a slight tendency for
non-whites to be associated with higher mileage.

The overall tendency is for income to be inversely proportional to weekly
mileage. The same tendency is true when education is examined. No differences
are present when weekly mileage is distributed by population.

When primary use is examined, commuting to work or school is associated
with higher weekly mileage, and pleasure riding typically yields lower weekly
mileage. These results are consistent when compared with the experience
variable of total mileage on the moped. Trips to a specific place of recreation
and shopping/errand trips are also uses that result in lower weekly mileage.

Trip Length

Another variable concerned with the typical riding patterns is trip length,
and respondents were asked to indicate the average length trip on the moped.
Although the vast majority of the respondents appeared to answer this question
correctly, some obviously misinterpreted the question and stated the longest
trip they had ever made. For these the response was coded as I'not stated".
Table 3.13 shows the overall distribution for those apparently responding
correctly to the question. The most frequent response (~30 percent) was less
than three miles. Over 80 percent of the riders typically travel less than 10
miles. In North Carolina, the moped clearly is used for basically short-haul
transportation.
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Table 3.12. Typical weekly mileage.

r'1i 1es Number Percent

< 10 220 22.8

10-24 269 27.8

25-49 210 21. 7

50-74 132 13.7

75-100 83 8.6

> 100 52 5.4

Total 966 100.0

Table 3.13. Average length of a trip.

Length
(r1i 1es ) Number Percent

0-2 280 30.5

3-4 23", 25.5

5-9 246 26.8

> 10 159 17.3

Total 919 100.1
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When distributed by age, both the <16.. 'and >55 age groups tend to be

associated with shorter trip lengths than the other age groups. Female riders
tend to take shorter trips than male riders, although the differences are not
significant. Whereas females account for about one-fifth of the trips less than
three miles, they account for only 10 percent of those 10 miles and over.
Non-whites are also associated with longer trip lengths. While representing
only 10 percent of the moped riders overall, non-whites take about 17 percent of
the trips 10 miles and over.

Trip length is basically inversely proportional to the family's annual
income. College graduates and post-graduates tend toward shorter trip lengths,
while those who attended (or are attending) or graduated from high school tend
to take longer trips.

As one would expect, trip length is positively correlated with both total
and-weekly mileage but seems to have little relationship with time riding.
Those who use the moped primarily for commuting to work average longer trip
lengths. School trips are similar, but the trend is less established. Pleasure
trips in general tend to be of shorter length but results are mixed.

Types of Roadways Used

On the questionnaire, riders were asked to rank five roadway types in order
of frequency of use. This question was similar to the moped trip purpose
question, and again a large percentage of the responses were incorrect or not
usable. The distribution of responses (Table 3.14) for the primary type of
roadway used (i .e., that assigned a ranking of 111 11 ) indicates that the majority
ride most often on residential streets. Somewhat surprisingly, rural roads,
where the speed differential between mopeds Qnd other vehicles is likely to be
greatest, occupy the second and third choices. Other city streets (heavy
traffic or not) appear to be the primary route used by only 10 percent of the
riders.

The secondary type of roadway used (as indicated on the survey form by a
number 112 11 ranking) is shown in Table 3.15. When a response was given, downtown
business streets were the most frequent choice. The frequency with which all
roadway types were checked is given in Table 3.16, and residential streets were
noted by over three-fourths of the riders. Rural roads with speed limits less
than 45 miles per hour were checked by over 55 percent of the respondents. As
can be seen by the percentage values, many of the respondents regularly use

most all of the roadway types.
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Table 3.14. Primary type of roadway used.

Roadway

Residential streets

Rural roads, speed limit ~ 45 mph

Rural roads, speed limit> 45 mph

Other major streets (heavy traffic)
inside city limits

Downtown business streets

Total

424

150

124

51

36

785

Percent

54.0

19. 1

15.8

6.5

4.6

100.0

Table 3.15. Secondary type of roadway used.

Roadway Number Percent

None indicated 235 29.9

Downtown business street 168 21.3

Other major streets (heavy traffic)
inside city limits 119 15. 1

Rural roads, speed limit ~ 45 mph 115 14.6

Residential streets 89 11.3

Rural roads, speed 1imit > 45 mph 61 7.8

Total 787 100.0

Table 3.16. Frequency with which all roadway types were checked.

Roadway Number Percent

Residential streets 754 77 .4

Rural roads, speed limit < 45 mph 536 55.1

Downtown business streets 484 49.7

Rural roads, speed limit> 45 mph 440 45.3

Other major streets (heavy traffic)
inside city limits 432 44.4
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Further examination of the. p~imary rpadway used shows some age effects but

no sex or race differences. As might be expected, the younger riders «16 and
16-21) tend to be overrepresented on the residential streets. However, the <16
group is slightly overrepresented on rural roads with speed limits greater than
45 miles per hour and those over age 55 are overrepresented on rural roads with
speed limits less than 45 miles per hour. Due to the likelihood of larger speed
differential, these rural roads can be extremely dangerous places for a moped
rider, but particularly for those under age 16. There is also a greater
likelihood that the shoulders on rural roads are not as well maintained, making
them unusable for general travel and a poor escape route if one is needed.
About the only positive aspect here is that rural roads generally carry only
modest amounts of traffic.

Higher income riders are overrepresented on residential and city streets,
while lower income riders are overrepresented on the rural roads. The education
variable is similar to income, where those with more education tend to ride on
lower speed facilities. As an example, over 80 percent of the post-graduates
ride primarily on residential streets.

Moped riders with high total mileage figures (>1500 miles) appear to be
associated with high-speed rural roads, while those with low total mileage
(~1500 miles) are overrepresented on residential streets. The same comments
apply when primary road type is distributed by weekly mileage. Shorter trips
«5 miles) tend to be made on residential streets, while the longer trips (~5

miles) are associated with rural roads.

Frequency of Use

The general survey asked for information on how often the moped is used,
and the responses are given in Table 3.17. Usage is quite frequent, as some 45
percent use the moped on a daily basis and another 30 percent ride several times
a week. The age tendency for this variable is for more frequent usage by the
younger groups and less frequent usage by the older groups. Males tend to ride
more on a daily basis than females, and females are overrepresented in the
"occasional" (once or twice a month or less) category.

When frequency of use is distributed by income, heavier usage is made by
the lower income groups and lesser usage by the upper income categories. The
education variable produces somewhat similar findings, in that more frequent use
is made by those with less education.
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Table 3.17. Fpequency of use.

Number Percent

Daily 431

Severa1 times a week 278

Once or twice a week 182

Once or twice a month 51

Less than once a month 26

Total 968

44.5

28.7

18.8

5.3

2.7

100.0

Table 3.18. Weekday versus weekend riding.

Interval Number Percent

t1ost1y weekdays 238 24.5

~·1ost1y weekends 121 12.4

Both weekdays and
weekends 613 63.1

Total 972 100.0

Table 3.19. Time of day.

Time Number Percent

Before 10 a.m. 50 5.2

10 a.m. - 4 p.m. 130 13.4

After 4 p.m. 164 16.9

Morning and evening
commuting hours 194 20.0

No specific time 432 44.5

Total 970 100.0
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When frequency of use is distributed by length of time riding, there are no
s)gnificant differences; however, there is':a slight tendency for less frequent
usage as length of time riding increases. Frequency of use is, of course,
directly proportional to both total mileage and weekly mileage.

Examining primary use of the moped shows that those who commute to work or
school tend to ride on a daily basis. Two-thirds of those who commute to work
ride daily. On the other hand, pleasure riding is more of an occasional
activity. When shopping/errands are the primary use, these trips are more
often made several times a week. Occasional riders take shorter average trips,
while those who ride daily are more associated with longer average trips
(especially 10 miles or greater).

Riding by Part of the Week

About two-thirds of the respondents ride "both weekdays and weekends"
(Table 3.18), while another one-fourth ride mostly on weekdays. The younger
riders (~2l) are overrepresented on "both weekdays and weekends ll

, while the >55
group is highly overrepresented on weekdays. This was confirmed in some of the
follow-up telephone conversations; the older riders seemed to consistently
report that they did not like to ride on weekends, implying that the traffic
situation was too busy during this period. More females than expected ride
mostly on weekends. Consequently, female riders are somewhat underrepresented
for the IIboth weekdays and weekends ll category. Almost three-fourths of the
non-wh ite riders typically ride on IIboth weekdays and weekends. II

When income is examined, it is apparent that the upper income groups are
the ones that ride mostly on weekends with the lower income groups riding both
portions of the week. Similar findings result from the education variable, in
that the lesser educated are riding more than expected during both portions of
the week. In short, and as one might expect, the moped appears to be more of a
vehicle for basic transportation for the less educated and less wealthy groups.
The better educated, higher income groups seem to have more of a single intended
purpose, whether it be commuting to work or simple pleasure riding.

Moped riders whose primary use is commuting to work are overrepresented in
the weekday only category, although about 60 percent of the commuters ride both
weekdays and weekends. The same trend holds for those who commute to school.
Pleasure riders are overrepresented in the weekend category, as are those who
ride to a specific place of recreation.
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About three-fourths of the rider~ with average trips of 10 miles or more
,ride on both weekdays and weekends. Thosf with the shortest trip lengths (1-2
miles) are overrepresented on weekends. The occasional rider tends to choose
t~e weekend for moped activity.

Time of Day

Almost half of the respondents stated that they have no specific time
during the day that they regularly ride. One-fifth ride mostly during the
morning and evening commuting hours. Given the variety of uses of the moped,
the variability in this distribution is not unexpected (Table 3.19).

The younger riders (both <16 and 16-21) are somewhat overrepresented in the
"no specific time" category, while the >55 group is overrepresented in the
before 10 a.m. and in the 10 a.m. - 4 p.m. periods. The 22-55 age group is
ov~rrepresented in the commuting period. Females do less than their share of
riding during commuting hours and more than their share of riding during the "no
specific time" category.

Unlike some of the earlier comparisons, distributing by income shows a
great deal of variation and few, if any, trends. The upper income groups seem
perhaps to do less than their share of commuting and more than their share of
riding after 4 p.m.

The higher total mileage groups (>1500 miles) tend to ride more than their
share during morning and evening commuting hours. The group with 500 total
miles or less is highly overrepresented after 4 p.m. These same tendencies hold
when time of day is distributed by average weekly mileage. Also worth noting
here is that those who ride no specific time of the day are associated with
higher mileage (both weekly and total).

Considering primary use of the moped, pleasure riders are highly
overrepresented after 4 p.m. Those riding for pleasure avoid the peak periods,
as do those who are shopping or running errands. Moped riders wi~h short
average trips (1-2 miles) are also highly overrepresented after 4 p.m., while
those with long average trips (~10 miles) are underrepresented during this time.
Riders traveling 10 miles or more on 'an average trip tend to ride at miscella­
neous times.

Those who ride after 4 p.m. are overrepresented on residential streets and
underrepresented on business streets. The commuters, of course, ride more than
their share on the business streets. Those who ride at miscellaneous times are

overrepresented on faster (>45 mph) rural roads.
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Concerning frequency of use,. the qccasional rider is overrepresented during
off-peak traffic times and underrepresenteq during the peak periods. The
opposite is true for the daily rider.

Season of the Year

In order to obtain an estimate of the distribution of moped exposure over
the seasons of the year, ideally, each respondent would have been asked to
provide an estimate of his total exposure (mileage) for each of the four
seasons. These, then, could have been summed over respondents and the
distribution determined. It was felt, however, that good responses would not be
obtained to such a question. Instead, each respondent was asked to give an
estimate of his percentage distribution of exposure over the four seasons, and
to give an estimate of his average weekly mileage. Simply averaging the
per~entage values for each season yields the following distribution:

Spring 26%
Summer 42%
Fall 22%
Winter 9%

Thus, summer produces the most riding followed by spring and then fall.
If all respondents had approximately the same weekly mileage or about the

same seasonal distributions, then an average of the seasonal distributions (as
shown above) should give a good estimate of the overall seasonal exposure
distribution. Since neither of these conditions were strictly satisfied,
however, estimates of seasonal exposure for each respondent were made using the
following procedure.

Since the questionnaire was completed during the summer it was assumed that
the average weekly mileage estimate most accurately reflected the respondent's
summer mileage. Thus, an estimate of his summer exposure could be obtained by
simply multiplying his average weekly mileage (m) by 13 (assuming 13 weeks per
season). For the other three seasons the average weekly mileage was first
adjusted to reflect the respondent's estimated seasonal distribution. Ageneral
formula for estimating seasonal mileage is given by

Mileage(season s) = (~) (13)
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where s refers to any of the four seasons. These calculations yielded the
.......

following values:

Percentage Distribution
Season Total Miles (Based on total miles) Average Miles
Spring 301,720 27.5 365
Summer 372,606 33.9 451
Fall 265,308 24.1 321
Winter 158,950 14.5 192

Total 1,098,584 100.0 1,328

This percentage distribution differs from the one calculated by simple
averaging above. The effects of the weekly mileage reduce the percentage of
summer riding and increase the percentage of winter riding. This latter
distribution should more fairly reflect the seasonal exposure. The average
annual mileage, calculated by dividing the total number of season-miles by the
nu~ber of respondents, is 1,328 miles.

Passengers

About three-fourths of the riders indicated that they never carry
passengers, while about one-fourth said they do occasionally (Table 3.20). This
is somewhat encouraging, in that most mopeds are simply not built to handle
passengers. Only eight percent of the >55 group carry passengers occasionally
while about half of the <16 and 16-21 age groups carry passengers occasionally.
Surprisingly, females are overrepresented here; some 37 percent indicate that
they carry passengers some of the time as opposed to 26 percent of the males.
When income is considered, it is the higher annual income groups (>$25,000)
that carry more than their share of passengers. Only those attending (or who
attended) high school and college carry more passengers than expected when
education is examined.

When passengers are carried, those riding less than two years tend to be
overrepresented, with the opposite trend for those having ridden more than two
~ars. Passengers are more likely to be carried by those who use the moped
primarily for pleasure riding, trips to specific places of recreation, or
commuting to school, whereas they are underrepresented among those who use the
moped for work and shopping trips. Weekday riders are definitely disinclined to
carry passengers. Additionally, those riding after 4 p.m. and at miscellaneous.
times are more likely to carry passengers. There were no significant differ­
ences when this variable was distributed by road type.
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Table 3.20. Carrying of passengers.

Response

Never

Occasionally

Often

Total

Number

698

242

33

973

Percent

71. 7

24.9

3.4

100.0

Table 3.2l. Helmet use.

Response Number Percent

Always 153 15.7

Usually 59 6.0

Occasionally 111 11.4

Never 653 66.9

Total 976 100.0
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Helmet Use

North Carolina law does not require\i!oped riders to wear helmets when
riding. Despite this fact, about one-fifth state that they either usually or
a)ways wear a helmet (Table 3.21). Another 11 percent occassionally wear a
helmet. Although there are no significant age differences, the 22-55 age group
tends to wear a helmet more than would be expected and both the younger groups
and the >55 group less. There were no differences in helmet use by sex, race,
income, or population. There is general variability within the education
distribution, although it can be stated that post-graduates wear a helmet much
more than would be expected. Overall, 40 percent of the post-graduates
regularly use this protective device.

Helmet use tends to increase as weekly mileage increases, and about
one-third of the riders who travel more than 100 miles per week usually wear a
helmet. Helmets are more likely to be worn by those who primarily use the moped
for commuting to work and less by those who primarily ride for pleasure. Longer
trips also increase the probability of helmet use. No differences are found,
however, when helmet use is distributed by primary road type, and riders who
travel primarily on rural roads are no more inclined to use helmets.

Weekday riders use helmets more than would be expected. In like fashion,
those who ride primarily during the morning and evening commuting hours are more
likely to use a helmet. Finally, carrying passengers does not increase the
likelihood of helmet use. Some 70 percent of the riders who carry passengers
state that they never wear a helmet.

Use of the Moped by Other Riders

The survey asked if other people rode the moped regularly, and if so,
respondents were asked to list other riders' age, sex, and miles per week.
About 17 percent of the respondents indicated that others rode the moped
regularly. In many cases more than one rider was listed. The overall age
distribution of the other riders is shown in Table 3.22. This distribution is
definitely shifted more toward younger riders than the one for the principal
riders. Beside being younger, the other riders are more likely to be females -­
37 percent as opposed to 14 percent for the principal riders. Weekly mileage
for the other riders is fairly small, with 44 percent riding less than 10 miles
per week and 81 percent riding less than 25 miles per week (Table 3.23).

The lenders of the moped (i.e. the principal riders) have the following

characteristics: less >55 and more 22-55 year-olds than expected; more females
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Tabl e 3.22. Other riders' age.

Age Number Percent

< 16 53 24.5

16-21 90 41.7

22-55 67 31.0

> 55 6 2.8

Total 216 100 .0

Tabl e 3.23. Other riders' weekly mileage.

Miles Number Percent

< 10 82 44.1

10-24 68 36.6

25-49 24 12.9

50-74 5 2.7

75-100 2 1.1

> 100 5 2.7

Total 186 100.1
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than expected; more higher incomes (>$30,000) and less lower incomes «$10,000)
, ~

than expected; and more collegegr~duates1·and post-graduates than expected.
,

Mileage trends are not well established here, but it appears that principal
riders with lower weekly mil~age totals are more apt to allow others to use the
moped. Lenders are also more likely to have as their primary use pleasure
riding or specific recreation trips. Thus, those who ride daily are less likely
to lend. Lenders are also much more likely to carry passengers.

Rider Opinion on Various Moped Safety Issues

Several open-ended questions were used on the questionnaire to elicit
responses about such topics as hazards to the moped rider, satisfaction with the
vehicle, recommended safety changes, and possible changes in current North
Carolina moped laws. Answers in the first three categories mentioned above are
qutte similar to those reported in other consumer surveys, while the responses
regarding N.C. law reflect ~his state's particular approach to regulating the
vehicle.

Hazards to the Moped Rider

When asked to list what they perceive as hazardous, moped riders tend to
consistently choose items that fall into several m~or catagories. Up to three
responses were accepted per questionnaire, and the complete distribution
(including all responses) is shown in Table 3.24. Other drivers or vehicles
are clearly chosen as the most important hazard. This item alone accounts for
some 57 percent of the responses. Many of the riders complain about the actions
of other drivers, such as acts of discourtesy, passing too close to the moped,
failing to yield the right-of-way to the moped, etc. Rtders also note that
simply traveling on roads with heavy traffic is dangerous. Next on the list of
hazards is the low speed and/or acceleration capabilities of the moped itself.
Many state that their inability to keep up with traffic is a large problem.
Others in this category state that they feel the 20 miles per hour top-speed
capability is too low and prefer to see the top speed raised to 30-35 miles per
hour. This particular hazard is chosen by more males and more riders in the
22-55 age group than expected. The highest annual income group and those with
more education are also more likely to pick this response.

Somewhat surprisingly, the riders single themselves out as a hazard.
Illegal actions of the operator, such as not signalling for turns, not obeying
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Table 3.24. List of perceived hazards.

Number of
Hazard Times Chosen Percent

Other drivers or vehicles
(discourteous, passing too c10se,etc) 609 57.1

Low speed or acceleration capability 108 10.1

Actions of the moped opeator (failure
to signal, failure to obey traffic
signs, riding wrong side of road, etc) 105 9.8

Other (weather, nighttime riding, lack
of bike lanes, etc) 78 7.3

Other vehicle factors (lights, brakes,
conspicuity, etc) 75 7.0

Road conditions (potholes, loose
gravel, no shoulders, etc) 57 5.3

Dogs 35 3.3

Total 1067 99.9

1 The total exceeds 981 b t th d decause up 0 ree responses were co e
per questionnaire.
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traffic signs, riding on the wrong sid~ of the road, etc. are cited frequently.. ~

Riding while intoxicated is also mentioned'quite a few times. Males, riders
older than 55, non-whites and those in th~ highest income group are over­
represented insofar as noting this hazard is concerned.

Other vehicle factors are fairly regularly mentioned, and here the riders
are concerned with better brakes, lights, and overall conspicuity. Young riders
(~ 21 years old) and those with more education tend to cite such vehicle
factors. The road condition hazard refers to potholes, no shoulders or poor
shoulders, substances like loose gravel which can cause stability problems, etc.
Females and the lower income groups are more likely to mention this hazard. The
"other" category is essentially a catch-all group and includes such factors as
inclement weather, nighttime riding, and the lack of bicycle or moped lanes.

In the earlier accident study (Hunter and Stutts, 1979b), dogs were found
to be a prominent factor in single-vehicle accidents, but are cited as a hazard
in'this survey by only three percent of the respondents. The 22-55 age group,
whites, and females are particularly likely to mention this hazard. Those with
college educations and higher annual incomes, and those who live in cities with
smaller populations also seem to be associated with this hazard.

Satisfaction with the Moped

Almost 88 percent of the respondents indicate that they are satisfied with
their moped. Although this percentage is high, it compares well to other
consumer surveys which have been taken in the past. When there is some
dissatisfaction, the 16-21 age group has far more unhappy riders than expected.

As with the perceived hazards variable, up to three reasons for dissatis­
faction were coded, and the complete distribution is given in Table 3.25. For
the few complaints received, mechanical problems head the list. Next is
inadequate speed and/or acceleration, which is also frequently cited as a
perceived hazard. Problems with getting good service and parts are noted by
about 18 percent of those who have a complaint. Thus, mechanical breakdowns and
servicing account for over half of the complaints. The younger riders and those
with lower family incomes tend to be overrepresented here.

In some of the follow-up telephone conversations, some of the riders tended
to speak out (without prompting) on the problem of service. While a few of the
major moped suppliers were critized, most of the servicing problems tended to
revert to the smaller distributors. The high cost of repairs was also a
recurring complaint. Numerous riders asked if HSRC could recommend a service
center.
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Table 3.25. Reasons for dissatisfaction. l

Number of
Reason Times Chosen Percent

r1echanical problems 49 43.8

Inadequate speed and/or
acceleration 23 20.5

Service problems 21 HU3

Safety aspects 11 9.8

Other 8 7. 1

Total 112 100.0

lThe total again includes multiple responses.
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Recommended Safety Changes
.~.,

As with the last two variables, up tp·three safety change recommendations
Were accepted. The list of changes (Table 3.26) shows that turn signals are
mentioned about one-third of the time. This tendency has also been noted in
some of the earlier consumer surveys.

Riders in the 22-55 and >55 age groups are more likely to mention turn
signals as a need, along with the better educated and higher income groups.
Also, those riders in larger cities seem to feel more of a need for turn
signals. The speed/acceleration issue is again prominent and is thus mentioned
for all three opinion variables so far. Better lights, mirrors, brakes, and
horns are also listed with some frequency. Although the observations are too
sparse to distribute broadly, whites, females and those in the largest cities
tend to feel a need for these safety items.

The other vehicular changes include such things as improved tires,
reflectors, exhaust pipe covers l , shock absorbers, etc. as individual
components. The nee~ for a better built, sturdier vehicle is also often noted
for this category. Finally, the non-vehicular factors include the need for
special moped lanes, operator's license, insurance and helmets.

Recommendations Concerning Current North Carolina Law

As a lead-in to this question, respondents were given the following two
sentences of information:

N.C. law currently does not require a driver's license to
operate a moped but does require that the operator be at
least 16 years old. The top speed of the moped is set at
20 mph and there are no helmet, insurance, or vehicle
registration requirements.

The respondents were then asked if they would recommend:
Requiring a driver's license?
Lowering the minimum age?
Raising the speed limit?
Requiring all riders to wear helmets?
Requiring insurance?
Requiring vehicle registration?

The complete set of responses is shown in Table 3.27. In turn, these
will be discussed individually.

lQuite a few of the riders mentioned that they had been burned when
coming in contact with the exhaust pipe.
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Table 3.26. Recommended safety changes. l

Number of
Safety Change Times Chosen Percent

Turn signals 127 31. 7

More speed and/or
acceleration 59 14.7

Better lights 47 11. 7

Better mirrors 21 5.2

Better brakes 20 5.0

Louder horn 19 4.7

Other vehicular changes 86 21.4

Other non-vehicular
changes 22 5.5

Total 401 99.9

lThe total includes multiple responses.
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Table 3.27. Recommendations concerning current
North Carolina law.

Percentage Percentage Percentage
Recommendation Approve Disapprove Not Stated

Require driver's
license 18.8 69.8 11.4

Lower minimum age 21.8 64.5 13.7

Raise speed limit 51.1 38.2 10.7

Require helmet 3~.3 54.1 12.5

Require insurance 12.6 73.6 13.8

Require registration 26.9 59.9 13 .1
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Require driver's license.

As discussed in Chapter 5 of this rep~~t, an estimated 20 percent of those
persons purchasing mopeds in North Carolina have a recent history of a suspended
or,revoked driver's license. Moreover, the vast majority of these suspensions
and revocations are alcohol-related. Many others also ride mopeds without a
license, including young riders (some underaged) and some older people who have
never obtained a license. Given this, it is not surprising to find that only 19
percent of the respondents indicated that they would favor this requirement.

Examining the breakdown more closely reveals that there are some age
effects that bear on the decision. The less than 16 age group is important
here, having less who approve and more who disapprove than expected. Income
produces significant differences also, where more in the upper income brackets
(especially those exceeding $30,000 per year) approve than expected. The
opposite holds for the lower income groups. College graduates and post­
graduates also tend to favor the requirement, while those with only a grade
school education do not. Approval tends to be inversely proportional to total
mileage, average weekly mileage, and trip length. Daily riders, who might also
be less likely to have a valid license, tend to approve. Finally, more of those
who regularly wear helmets (the more safety conscious) approve the measure than
expected.

Lower minimum age.

Despite the facts that the moped is a relatively simple vehicle to operate
and that six percent of the respondents are underaged, only about a fifth of the
riders favor the lowering of the minimum age to less than 16 years old.
Opinion varied in the follow-up telephone conversations where it was very
apparent that some parents restricted younger operators to private property or
lightly traveled routes, while others felt that their younger offspring could
easily operate the moped in most of the traffic situations they faced.

Not surprisingly, the underaged (and less educated) operators heavily
favor lowering the minimum age, while the opposite holds for those greater than
55 years old. High income groups, where the moped might be purchased for a
younger family member, also favor the age lowering, while the lower annual
income groups do not. Approval tends to be directly proportioned to length of
time riding. Both those who lend the moped and carry passengers are favorable
to the age-lowering concept. Concerning primary use, utilitarian riders tend to
disapprove while pleasure riders are favorable. And as before, the more safety
conscious helmet wearers view the idea with disfavor.
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Raise speed limit.

Low speed and/or acceleration were'con?istently expressed as hazardous to. .~ .
the moped rider in the earlier portions of/this section, and this tendency is
continued here, as about half the respondents favor raising the maximum speed
limit above 20 miles per hour (on a level surface). Many of the comments
pertinent to this issue express the need for more speed to effectively keep up
with traffic. 1 It should be noted that North Carolina is one of only six
states with such a low top-speed capability. Most states have a 25 or 30 mile
per hour maximum.

Examining some of the interactions, the 16-21 and 22-55 age groups tend to
favor raising the speed limit, while the >55 group is definitely opposed. Males
favor the concept while females do not. Those with a grade school education see
no need to raise the speed limit, while all the other educational groups agree
with the idea. The same type of trend is present in the population variable,
where only those living in the rural (less than 500 inhabitants) areas
disapprove.

Examining the experience and usage pattern variables shows that mileage
traveled is a factor, in that agreement with the concept of raising the speed
capability is directly proportional to total mileage traveled, average weekly
mileage, and trip length. Daily commuters and riders using the moped for
utilitarian purposes also like the concept, while the opposite is true for the
pleasure riders. Helmet wearers and riders who regularly carry passengers
likewise approve of the increased speed capability.

Requir.e helmet.

Mandatory helmet usage continues to be a fairly sensitive subject in North
Carolina, as attempts to overturn the motorcycle helmet use law continue. In
recent years the trend nationally has been toward repeal of such laws for
motorcyclists, with about half of the states overturning previously existing
mandatory laws. 2 Given this background, it is somewhat surprising to find
that about one-third of the respondents favor a helmet requirement for moped
riders.

lRiders are requesting increased speed capability when it is apparent
that many of the mopeds presently in use will exceed 20 miles per hour anyway.
See Chapter 4 for further detail.

2However, there now appears to be at least some movement toward
reinstatement of these helmet use laws, especially in light of increased
motorcyclist death rates in the states where the laws were overturned.
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Whereas more of the 22-55 age group agree with the helmet law than
expected, the >55 group is decidedly against the concept. Over half of the

• 't,

f€ma1e riders favor the requirement. No differences are noted for the other
demographic variables.

Concerning experience, there appears to be less of a need seen for a helmet
the longer time one has been riding, but no differences are seen for the mileage
variables. Those who consistently travel 10 or more miles per trip like the
concept. Results are somewhat mixed for the primary roadway type variable,
where more riders traveling primarily on business streets or lower speed rural
roads favor the helmet requirement than expected, with the opposite holding for
those traveling on residential streets and high speed rural roads. Finally, and
as one would expect, over 80 percent of those who regularly wear helmets approve
of a mandatory use law.

Req~ire insurance.

As can be seen from Table 3.27, fewer riders approve of the concept of
mandatory liability insurance than any of the other issues. The general comment
made most often on the questionnaire or in telephone conversations was that an
insurance requirement seemed like overregulation of a relatively simple vehicle.
In other words, if bicycles don't need insurance, why do mopeds? Many even
stated that an insurance requirement would prompt them to sell the moped and
acquire a motorcycle. Since the vote here is overwhelmingly negative, only a
few in-depth comments about the respondents will be made.

More of the 16-21 year olds favor the insurance requirement than expected,
while the opposite is true for the 22-55 age group. The non-white indication is
more positive than expected, as is the highest income group. Finally, those
making the longest trips and the regular helmet wearers also have a more
positive response than expected. The overall interactions here among the
variables seem to be somewhat random and possibly divergent.

Require registration~

The concept of registration intended here is that of a statewide,
centralized function. However, it is likely that the interpretation by the
respondents varied considerably, especially when 27 percent approved of this
concept as opposed to 12 percent who favored mandatory insurance, although
mandatory registration would be a mild financial burden when compared with
insurance. Quite a few of the respondents who favor registration rightfully
state that the concept would aid in the recovery of stolen mopeds.
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Where differences are noted in the demographic variables, the 16-21 age
group and the non-whites have a ~ore tavorable response than expected, which is
similar to the results for insurance. Commuters to school like the registration
~. .'

concept, perhaps with good reason', for school yards and campuses are likely
l~cations for thefts. And comparable to the other results, more of the regular
helmet wearers prefer registration than expected.

Purchase and/or use effects.

As a final question pertaining to the section on North Carolina law,
respondents were asked if changes to~ of the laws or concepts would have
affected either the purchase or use of the moped. Slightly over half (~53

percent) of the riders indicated that such changes would have had such an
effect, while another 12 percent were unsure. Only about 35 percent stated that
the changes would have been inconsequential. The majority of respondents
inqicated that the changes would have modified their initial purchase. Further
elaboration revealed that the requirements for a driver's license and for
insurance would have had the strongest consequence. This reinforces the
findings reported in Table 3.27.

Accident Experience

A final item on the questionnaire had to do with the accident experience of
the respondents. Riders were asked if they had ever been involved in a traffic
accident and, if so, to provide some details. Another question was used to try
to gather the same information for other riders of the moped. The data obtained
here are sparse, as over 90 percent stated that they had not been involved in an
accident.

Table 3.28 gives the information developed for the principal riders.
Eighty-nine reported some accident involvement. Of these, around 25 percent
reported an accident resulting in serious injury. This is consistent with the
Class A injury data reported for 1976-1978 in the earlier North Carolina moped
accident study (Hunter and Stutts, 1979b). The earlier data were based on
accidents reported to the N.C. Division of Motor Vehicles. The accident data
for other riders (Table 3.29) is minimal and provides little additional
information. The great majority of these reported accidents resulted in either
no lnJury or minor lnJury. Chapter 5 updates the reported accident experience
for North Carolina moped riders.
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,.
Table 3.28. Accident experience.> for the principal riders.

Event Number Percent

1 accident, no injury 25 28.1

1 accident, minor injury 28 31.5

1 accident, serious injury 22 24.7

1 accident, no injury information 10 11. 2

> 2 accidents, minor injury 3 3.4-
.:. 2 accidents, serious injury 1 1.1

Total 89 100.0

Table 3.29. Accident experience for other riders.

Event Number Percent

1 accident, no injury 11 32.4

acci dent, minor injury 16 47.1

1 accident, serious injury 4 11.8

accident, no injury information 3 8.8

Total 34 100. 1



CHAPTER 4. RESULTS FROM THE FOLLOW-UP SURVEY

,.
Method

The preceding chapter presented results from the general survey of
riders identified from warranty cards, a survey which produced about 1,000
returned questionnaires. This chapter will concern a follow-up survey used to
primarily gather weekly mileage data. Volunteer respondents were asked some
detailed mileage questions that covered their weekly riding habits during the
month of July 1980. Full details of both surveys are presented in Chapter 2,
including comments about the representativeness of the respondents. In the
results to follow and the subsequent discussion chapter, this data will be
referred to simply as the follow-up survey.

The follow-up survey entailed a sheet of supplemental (one time only)
q~estions concerning riding habits and a series of four fold-up postal cards for
the last four weeks of July 1980. A reproduction of the postal card is included
in Appendix A.. The supplemental questions were attached to the first week
postcard and consisted of the following:

Use the scale below to answer the following set of questions.
Write the correct number in the box.

1
I

Never

2
I

3
I

Sometimes

4
I

5
I

Always

How often do you ride

- as close as possible to the right hand
edge of the road

- a few feet out from the right edge

- in the center or slightly left of center
of the traffic lane

- off the road completely (on shoulder)

- on bicycle paths or in designated
bicycle lanes

- faster than 20 miles per hour

- against traffic (i.e. wrong way)

- with your headlight on during the day

- using your pedals (not counting when
starting the engine)
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The follow-up survey was mailed to a stratified sample of 253 riders.
These riders were chosen from a g~oup qj volunteers so that their age, sex, and
19cation by region of the state matched th~se same characteristics for the
respondents to the general survey (questionnaire). Overall, some 152 usable
re~ponses were obtained for a return rate of about 60 percent. In follow-up
telephone conversations during the course of this survey, it was determined that
many of the non-respondents simply were no longer riding their moped.

Analysis of Responses to Supplemental Questions

The respondents had no difficulty in rating their particular riding habits
on a five point scale as called for by the supplemental questions, and virtually
all answered these questions correctly. The overall results are shown in Figure
4.1, which is a graphical representation of the average ratings for each
question (based on the five point scale) .

. The first four questions are rel ated and pertain to lane position. It is
assumed that moped riders typically stay very close to the right hand edge of
the pavement because of the vehicle's low speed and acceleration capabilities.
Answers to these four questions generally confirm this assumption. Almost 30
percent of the respondents indicated that they always ride in the far-right-hand
lane position, and another 24 percent noted that they almost always use this
position. Only 26 percent indicated that they never or almost never use this
position. The composite rating is 3.46 for riding close to the right hand edge
and 3.01 for a few feet out from the right hand edge. Only some three percent
always ride near the center of the lane, and about two-thirds never utilize this
position. Riding on the road shoulder appears to be done infrequently; slightly
less than 20 percent gave this a rating of three or better.

Very few riders are able to utilize off-system bicycle paths or designated
bicycle lanes. Less than seven percent noted that they frequently use these
facilities (rating of four or five). Based on the comments written on the
supplemental questions and some telephone conversations, it is apparent that
moped riders see a need for more of these two-wheeled vehicle facilities and
would use them if available. One can only speculate as to how bicyclists would
receive moped riders on "their" facilities. It is interesting to note, however,
that usage of bicycle paths and lanes by moped riders tends to be mandatory in
Europe (Hunter and Stutts, 1979a).

By law, the top speed capability of a moped (on a level surface) in North
Carolina is only 20 miles per hour. Only a handful of other states have a
similar top speed threshold. as most laws are geared toward the 25-30 mile per
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Rating

, 1 " ' 2 3 4 5
r-j----,:-,...,Ir------"I",-----,lr-----.....;,j
Never Sometimes Always

Close to the
right hand edge 3.46

Few feet out from
the right hand edge 3.01

In center or
slightly left of center

Off the road
completely (on shoulder)

. 1.67

1. 58

On bicycle paths or in
d~signated bicycle lanes 1.76

Faster than 20,mph 2.60

Against traffic (i.e.
wrong way riding)

With headlight on
during the day

11.03

4.47

Using the pedals (not
counting starting the engine) J.77

Figure 4.1 Bar graphs of the average ratings for
the supplemental questions.
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hour range. Notwithstanding the law, s~ightly over one-fourth of the respon­
dents stated that they regularly exceed 20 miles per hour (rating of four or
five). As seen in the opinion section of the questionnaire (Chapter 3), many
favor changing the law so that the top speed capability would be increased.

Virtually all of the respondents indicated that they never ride against
traffic (i.e., wrong way riding), although there is some indication of this
maneuver in the accident data (Hunter and Stutts, 1979b). Somewhat
surprisingly, over 80 percent stated that they almost always ride with their
headlight on during the day, a conspicuity-increasing technique which has long
been advocated for motorcyclists and is mandatory in North Carolina.
Conversations with dealers, however, indicate that many mopeds are now wired so
that the headlight is on when the engine is running.

The final question concerned the use of pedals except when starting the
engi~e, such as for assistance in hill climbing or starting off from
intersections. Almost 80 percent stated that such usage was a rarity (rating of
one or two).

Analysis of the Weekly Mileage Data

General Approach

The main thrust of the follow-up survey was to generate weekly mileage
data. Thus, riders were asked to record their total miles for the week and then
to distribute the total miles by both type of trip and type of roadway used.
The categories within type of trip and type of roadway were identical to the
categories used on the earlier questionnaire.

The follow-up survey was mailed early enough so that all riders would
hopefully begin on the same starting date, July 6, 1980. The dates on each card
were manually filled in by HSRC in an attempt to have comparable time periods
for each rider that participated. Thus, the riders were asked to monitor their
riding activity for four consecutive weeks:

July 6, 1980 - July 12, 1980
July 13, 1980 - July 19, 1980
July 20, 1980 - July 26, 1980
July 27, 1980 - August 2, 1980

The four-week period was selected because of the inherent likelihood of
individual rider mileage variation among weeks, especially during the summer.
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The idea was then to average the mileage totals by the appropriate number of
weeks for each respondent in an .attempt !~ control for some of the variation.

Respondents were also asked to comment on whether their week of riding was
typical, and these indications were coded for analysis. Typical riding was
consistently indicated by 70-75 percent of the respondents for each of the four
weeks. Examples of situations producing non-typical riding were vacation,
repairs, bad weather, sickness or injury, etc. All of these factors had the
effect of lowering the mileage totals. It was felt that all of the situations
which produced atypical riding could easily occur in the activities of any moped
rider. Consequently, it was decided that the most realistic way of averaging
the mileage totals would be to include the atypical weeks. This, of course, had
the effect of lowering all averaged values.

Average Weekly Mileage

The process described above was used to produce average values (i.e., a
single estimate) of total miles, total miles by trip type, and total miles by
roadway type for each respondent. These values were in turn averaged to produce
the overall mean values shown Table 4.1. The total miles for all categories are
not equivalent because of differing numbers of respondents for each. For
example, a rider might indicate the total miles for the week but fail (or be
unable) to distribute the total miles by one or perhaps both of the other
categories. 1

The average number of miles ridden per week was
compares well with the questionnaire average of 36.
as seen in the average (total) miles per week:

Week 1
Week 2
Week 3
Week 4

41 miles/week (n=151)
39 miles/week (n=130)
37 miles/week (n=115)
39 miles/week (n=104)

When type of trip is considered, the largest number of weekly miles are
associated with commuting to work (11), pleasure riding (9), and shopping or
errands (7). These results are consistent with the primary use variable from
the questionnaire. The general survey also indicated that about three-fourths
of the riders ride less than 50 miles per week, which is also consistent with

ITWO of the respondents who had missing mileage values for either trip type or
roadway type had total miles of greater than 150 for the week. Losing such a
data point caused the calculated means for these other variables to be quite
lower.
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Table 4.1. Average weekly mileage totals.

Total miles .~ . 40

By trip type:
Commuting to work 11
Commuting to school 1
Recreation trips 3
Pleasure riding 9
Shopping/errands 7
Use in business or work 2
Visiting 4
Other 1

Total miles 38

By roadway type:
Residential streets 14
Downtown business streets 5
Other major city streets 7
Rural roads, ~45 mph 7
Rural roads, >45 mph 6
Private property a

Total miles 39

the above. One area of disagreement is the fact that pleasure riding was
associated with lower weekly mileage on the questionnaire and commuting to
school with higher weekly mileage. The differences seen in Table 4.1 for these
two trip types can possibly be explained by the timing of the follow-up. The
month of July should produce only a small amount of commuting to school in that
only colleges would be in session. Also, the age group that would otherwise be
in school would be a likely group to shift to pleasure riding during this
period.

Average weekly mileage was clearly highest on residential streets. This is
consistent with the miles of pleasure riding and shopping trips indicated. The
number of miles on major city streets (heavy traffic) is somewhat surprising,
although work commuters (identified by trip type above) would likely have to
travel on some of these routes.

Weekly Mileage by Rider Demographics

By using the four-digit identifier, the follow-up survey data could be
linked with the earlier-developed questionnaire file. It was thus possible to
distribute the values shown in Table 4.1 by other variables of interest. In
this and the following section, basic tables of average weekly mileage by these
other variables such as age, sex and primary use are presented in the text.
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Tables that further distribute average weekly mileage by trip type and roadway
.~'"

type are contained in AppendixD.
Table 4.2 shows the total miles per 'week allocated among age groups. Here

the 22-55 age group averaged about 50 miles per week, while both the 16-21 and
>55 age groups averaged about 30 miles per week. The average mileage for the
<16 group was considerably less. This follows some of the questionnaire results
in that the youngest group is associated more with pleasure riding, and that
pleasure riding yields lower weekly mileage. On the other hand, the 22-55 group
is more associated with commuting to work which typically results in higher
weekly mileage totals.

Table 4.2 Average week 1y (total) mileage by age.

Number of Average weekly
Age respondents (total) mileage

<16 10 17
16-21 21 30
22-55 87 50
>55 34 29

These trends were precisely the same when the total mileage values shown in
Table 4.1 were separately partitioned by type of trip and type of roadway used
for each age group (see Appendix D). In other words, the majority of the <16

group's weekly miles were for pleasure (8 miles) and on residential streets (11
miles). For the 22-55 group the largest number of miles were for commuting (17
miles), with residential (17 miles) and other major city streets (11 miles)
being the preferred route choices. The >55 group accumulated more miles
shopping (10 miles) and on residential streets (13 miles).

Table 4.3 concerns weekly mileage by sex, and the tendency is for males to
accumulate more miles. Further examination showed that males were concerned
with commuting to work (13 miles) and pleasure riding (9 miles) and rode
primarily on residential streets (15 miles). Females tended to use the moped
for shopping/errands (8 miles) and pleasure riding (7 miles) and also favored
residential streets (12 miles).

Table 4.3. Average weekly mileage by sex.

Sex

Male
Fema1e

Number of
respondents

127
25

Average weekly
(total) mileage

42
32
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The vast majority of the responden;s to the follow-up survey were white
(Table 4.4), although the total weekly miles for both whites and non-whites were
quite similar. The white group tended to commute to work (11 miles) and ride
fo~ pleasure (9 miles); the non-white group tended to commute to work (14 miles)
and ride for shopping or errand trips (10 miles). Both groups favored
residential streets.

Table 4.4. Average weekly miles by race.

Number of
Race respondents

White 145
Non-white 7

Average weekly
(total) mileage

40
41

The follow-up respondents were fairly equally distributed by the family's
annual income (Table 4.5). There was a slight tendency for lower income riders
to accumulate more miles per week. The trip purpose results were quite varied
and somewhat different from the questionnaire findings. For the follow-up
survey, all the groups favored residential streets. Using the moped to commute
to work seemed to increase along with income. Those in the lowest income group
reported more miles for shopping (12 miles) and pleasure riding (11 miles) than
any other uses. Where annual incomes exceeded $30,000, commuting to work was
clearly the trip purpose generating the most miles (13 miles). The question­
naire findings showed that lower income riders were more associated with work
trips and higher income riders with pleasure riding.

Table 4.5. Average weekly miles by income.

Income

<$10,000
$10,000-$14,999
$15,000-$19,999
$20,000-$24,999
$25,000-$29,999

>$30,000

Number of
respondents

26
30
20
23
15
26

Average weekly
(total) mileage

45
39
52
26
39
36

The education variable from both surveys tends to be more in agreement
(Table 4.6). In all groups except those with only a grade school education,
commuting to work is a popular trip purpose that generates 10-15 miles per week.
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The grade school group accumulates th~ most miles from pleasure riding. All
groups favor the residential streets.·.. Somewhat surprisingly, college graduates

"report about 10 miles per week travel ing 'on high-speed rural roads, although
this tendency may have some relationship with income. In other words, the
better educated, higher income groups may simply live farther from the central
business district and be forced to utilize some of the rural roads for many
kinds of trips. The grade school and <$10,000 income groups also generate over
10 miles per week on rural roads.

Table 4.6. Average weekly miles by education.

Education

Grade school
Attended high school
Graduated from high school
Attended college
Graduated from college
Post-graduate work
Other

Number of
Respondents

17
31
31
24
22
18
8

Average weekly
(total) mileage

42
44
37
45
41
37
32

The population tendencies (Table 4.7) for the follow-up survey also are
similar to the questionnaire data, as mileages for commuting to work, commuting
to school and trips to a specific place of recreation are all directly
proportional to population (although weekly miles are very low for the latter
two categories). Those respondents living in cities of 10,000-25,000 report an
average of 24 miles per week for work trips. Travel by road type is obviously
directly related to population, and those living in rural areas necessarily do
more of their riding on rural roads.

Table 4.7. Average weekly miles by population.

Population

Rural «500)
500-999
2,500-4,999
5,000-9,999
10,000-24,999
25,000-49,999
>50,000

Number of
respondents

13
10
11
8

29
22
55

Average weekly
(tota1) mil eage

26
26
35
39
54
46
36
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Weekly Mileage by Other Variables 'of Interest

The above discussion, centered around Tables 4.2 - 4.7, was concerned with
weekly mileage as related to demographic characteristics of the riders. The
following discussion pertains to weekly mileage as related to some of the other
primary variables of interest from the general questionnaire.

There was good consistency between the weekly mileage values reported on
the questionnaire and the actual miles ridden as reported in the follow-up.
Also similar to the questionnaire was the fact that work trips were associated
with higher weekly mileage and pleasure riding with lower weekly mileage. For
example, those riders who stated on the questionnaire that their weekly mileage
typically exceeded 100 miles had the following selected mileage values on the
follow-up survey:

Average weekly (total) miles
Trip type:

Pleasure riding
Commuting to work

Roadway type:
Other major city streets
Rural roads, ~45 mph
Rural roads, >45 mph

85

28
41

19
15
25

These high-mileage riders also travel quite a bit on rural roads and major city
streets. In general, reported mileage on rural roads in the follow-up survey
was directly proportional to average weekly mileage.

The primary use variable also showed good agreement between both surveys.
Work trips as the primary use produced high weekly mileage (52 miles), while
pleasure riding as the primary use resulted in a lower weekly mileage (24
miles).

On the questionnaire, those who used the moped primarily for work trips
were associated with longer trip lengths. The same pattern was seen in the
follow-up survey. Those whose trips typically exceeded 10 miles (from the
questionnaire) generally rode about 77 miles per week in the follow-up, of which
24 miles were for work trips.

The surveys were also consistent when primary road type was examined (e.g.,
those who stated on the questionnaire that their primary riding was on major
city streets corroborated this in the follow-up). Riding on rural roads was
associated with pleasure riding.
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Frequency of use is propor~iona~to average weekly mileage, and those
riding daily report an average 'of 55 mil~s per week. Those who ride frequently
tend to commute to work, while pleasure riding is more common for those who ride
infrequently.

Several other variables were examined including time of day, time of week,
passenger presence and helmet use. Findings for the follow-up survey again
matched well with the questionnaire.

Exposure During Conditions of Darkness

Riders of two-wheeled vehicles, compared to other four-wheeled vehicles,
are at increased risk during the day because of their lack of conspicuity. At
night the problem is even worse. In the follow-up survey, riders were asked to
give the percentage of their total weekly miles that occurred under conditions
of darkness. Since the follow-up was conducted in July when there is abundant
daylight, one would expect the percentage of travel in the dark to be fairly
low, and this was indeed the case. Simply averaging all the percentage values
(including the many cases of zero percent travel at night) yielded a mean of
seven percent.

Just as with the analysis of seasonal riding performed earlier for the
general questionnaire results, it was felt that a better measure of exposure
here would be based on a calculation of the total miles ridden under conditions
of darkness. Thus, for each rider, an average number of dark miles was cal­
culated by multiplying the reported percentage of riding under conditions of
darkness by the total mileage given for that week, and then averaging the
resulting dark-miles across all weeks reported to yield a single estimate of
nighttime exposure per rider (i.e., sort of a smoothing process). Subsequent
averaging of these smoothed, rider-specific dark-miles yielded an overall mean
of six dark-miles per week.

It should be noted that almost half of these riders had zero mileage under
conditions of darkness, and the median value for this distribution was about 0.4
dark-miles per week. Eliminating some of the extreme values (mean values of
greater than 50 dark-miles per week for five riders) lowers the overall average
to just three dark-miles per week.

A few other comments can be made concerning nighttime exposure, based on
distributing the dark-miles per week by other variables reported in the general
survey. The 16-21 age group had the highest weekly average, about 10 dark-miles
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per week, while the 22-55 age group:avefag~d seven dark-miles per week. Males
averaged six dark-miles per week and females only three. Those attending
college (10 dark-miles per week) and attending high school (nine dark-miles per
week) had high weekly averages, but this is probably a further reflection of the
age effects. Riders who stated in the general survey that their primary use was
commuting to work averaged seven dark-miles per week. Finally, primary roadway
type was examined, and the results here were somewhat surprlslng. The highest
mean values were associated with those who ride mostly on rural roads (nine dark
miles per week on rural roads with a speed limit greater than 45 mph and six
dark-miles per week on rural roads with a speed limit of 45 mph or less). This
particular combination of riding at night on the higher speed rural roads can
only result in a situation of increased risk for the moped operator.

Analysis of Accident and liNear Miss" Data

The final question on the follow-up survey was designed to elicit
information about any mishaps in which the moped rider was involved, such as
accidents, falls, linear misses", etc. liNear misses" refer to situations in
which an accident would have occurred if the moped rider had not taken action,
such as rapid braking to avoid a vehicle turning in front of the moped.
Examples were given to the respondents on sample forms which accompanied the
cover letter for the follow-up. The actual wording of this section of the
questionnaire follows:

How many falls or accidents did you have
during this seVen day period?

For how many of these falls or accidents did you
receive some form of professional medical
treatment (hospital, doctor's office, etc.)?

For how many was there some personal injury and/or
as much as $200 property damage?

How many other linear miss" situations did you
encounter that could have resulted in an accident?

THANK YOU. Please use the space below to add any other comments
you wish about your riding experience this past week.
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The idea was to generate numbers on incidents of various severity and to
encourage the respondents to el aoorat{ on,. these.

As might be expected, there were few!accidents or falls reported, only
seven over the entire four-week period. Only one of these was reported to
require some form of professional medical treatment, and two resulted in some
personal injury and/or $200 property damage (the threshold for being reportable
to the North Carolina DMV). Near misses were more common, and a total of 85
were reported. The assumption is that the accident and fall information is
reasonably correct, given that these incidents are easy to document. There is
less certainty about the near misses. These should be relatively easy to
recall, but reporting tendencies could easily vary by individual. That is, some
might tend to dramatize and overreport, while others might think little of
"close calls" and underreport.

It is possible to calculate rates from such information. Uncertainty
notwithstanding, the rates will be calculated from the values as reported. One
interesting rate, or ratio in this case, concerns the number of accidents per
number of near misses. For all falls and accidents, there were over 12 times
(85 near misses divided by seven accidents or falls) as many near misses as
accidents or falls. Considering the reportable accidents, there were over 40
near misses for every accident.

The total mileage ridden over the four-week period was just under 20,000.
Using this as a denominator produces the following rates:

Incident rate (falls or accidents)

Reportable accident rate

Near mi ss rate

35 per 100,000 miles
(or 3.5 per 10,000 miles)

10 per 100,000 miles
(or 1 per 10,000 miles)

430 per 100,000 miles
(or 43 per 10,000 miles)

As a rough comparison, the overall North Carolina accident rate (for all
vehicles) is about 370 accidents per 108 miles traveled. The equivalent moped
reportable accident rate (10,000 accidents per 108 miles traveled) based on
this survey is about 27 times higher.

It is also interesting to compare the moped accident rate from the
fo llow-up survey with that from the general survey (quest ionnaire). By
examining the dates, approximately 60 accidents were reported to have occurred
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in the last year for the 981 questionnarlre ~espondents. The total annual
. ~ .

mileage (from the season calculations) for ,this group amounted to 1,099,000
miles. These values yield a rate of five reportable accidents per 100,000
miles, as opposed to 10 per 100,000 miles for the follow-up survey.

In reality, perhaps one-third of the 60 accidents briefly described in the
questionnaire might not meet the reportable accident threshold as defined by the
North Carolina DMV. This is based on the distribution of the accident variable
on the questionnaire, which shows about one-third of the accidents resulting in
no injury to the rider. Thus, a better reportable accident rate from the
qeustionnaire might be closer to four accidents per 100,000 miles. On the other
hand, our overall feeling is that the numbers reported in this section of the
qeustionnaire are conservative, in that this part of the survey is more time­
consuming for the individual. Instead of checking a box or filling in a number,
a description of an event is required. Our assumption is that at least some
failed to report the accident information. All these caveats aside, it would
seem that a reasonable rate for mopeds would be five to ten accidents per
100,000 miles traveled.



CHAPTER 5. DES~RIPT~¥E ANALYSIS OF 1979
N.C. MOPED A~CIDENT DATA

Introduction

In an earlier report to the North Carolina Governor's Highway Safety
Program, HSRC gave an in-depth analysis of N.C. moped accidents for the
three-year period 1976-1978 (Hunter and Stutts, 1979b). While the primary
purpose of the present study was to collect exposure data on mopeds, HSRC has
continued to update its accident files.

This chapter presents a descriptive analysis of the 1979 N.C. moped
accident data and draws comparisons where possible with the exposure data
collected under this project. Most of the tables are single variable frequency
distributions and contain figures for 1976-78 moped accidents alongside the 1979
data wherever available. The 1976-78 figures are taken from the earlier report
and are reshown here simply for the convenience of the reader. Comparisons of
accident and exposure data in the text have been limited to the 1979 accident
data, as it coincides most closely to the exposure survey period.

At the outset it should be noted that beginning January 1, 1979, North
Carolina adopted a revised Standard Accident Report Form. Appendix B contains
copies of both the old and new report forms. Amajor consequence of the shift
to the new form has been that in recording accident type, a moped - motor
vehicle accident is usually coded as "collision of motor vehicle with moped ll

rather than "rear end", "left turn, same roadway" or other listed codes which
would be more descriptive of what actually took place. Also, single vehicle
moped accidents are typically classified as private property accidents, with the
result that a large proportion of the data on the Accident Report Form is not
coded onto the DMV file.

To overcome these problems with the data, HSRC requested and obtained from
the N.C. Division of Motor Vehicles hard copies of all of the 1979 moped
accident reports. Accident narratives and diagrams were examined to reconstruct
the accident sequence variables. At the same time, information not recorded for
the "private propertyll accidents was coded, and one additional variable (party
at fault) was created.

Another apparent by-product of the shift to the new accident report form
has been an increase in the percentage of A-level (serious) injuries, probably
due to the inclusion of the complete (but unaltered) definition of an A-level
injury on the form itself. For all North Carolina accidents, the increase has
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been almost fifty percent, from 2~6 pe~~ent in 1978 to 3.8 percent in 1979. For
m~ped accidents only, the percentage incre~se has not been so high, as will be
documented in the following section .

. The remainder of this chapter examines: (1) the number and severity of
moped accidents, (2) demographic characteristics of the moped operator, (3) when
moped accidents occur, (4) where accidents occur, (5) collision characteristics,
(6) causative factors in moped accidents and (7) the license status of moped
operators. The analysis is primarily descriptive. Chi-square values were
computed for some of the crosstabu1ations of the 1979 accident variables, but
not for comparisons of the 1979 data with data for previous years.

Number and Severity of Accidents

In past years HSRC experienced some difficulty in constructing a moped
accident file for North Carolina, since mopeds were not identified as a distinct
vehicle type on the Standard Accident Report Form. With the revised form this
is no longer the case, and particularly as police officers and the Highway
Patrol become better acquainted with the vehicle the accident file should be an
accurate reflection of reported moped accidents in the state. By law, any motor
vehicle accident on a trafficway resulting in injury and/or $200 property damage
must be reported to the Division of Motor Vehicles. Because it is viewed as a
bicycle, it is likely that many moped accidents not involving another motor
vehicle are not reported, even when injury is involved.

In 1979 the number of reported moped accidents in North Carolina totaled
304. This compares with the following counts for the years 1976-1978:

Year Number of Accidents

1976 105
1977 126
1978 212

443

Thus in three years time the number of reported moped accidents in the state has
almost tripled. Part of this increase could reflect more accurate reporting.
However, it is probably more closely tied to the increased popularity of the
vehicle in the state.

Table 5.1 gives information on the severity of the moped accidents
occurring in North Carolina. The 1979 accidents follow a distribution similar
to previous years, with four percent of the operators killed and ~70 percent
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Table 5.l. Moped operator injury severity.

Injury 1976-78 1979
Level Data Data

Ki 11 ed 16 11
(3.8) (3.6)

Class A 92 84
(Serious) (22.0) (27.6)

Class B 196 129
(r1oderate) (46.8) (42.4)

Class C 60 47
(r~i nor) (14.3) (15.5)

Not Injured 55 32
(13.1) (l0.5)

Not Occupied 1
(0.3)

Total 419 304
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suffering serious or moderate injuries. The 25 percent increase in A-level
injuries from the 1976-78 average 'is not uqexpected considering the overall
increase in A-level injuries with the new report form. Still, it is somewhat
misleading in that the percentage of A-level injuries reported in 1978 alone was
26 'percent (see Hunter and Stutts, 1979b).

Any comparison of this statewide accident data with the accident data
resulting from the two exposure surveys is questionable, due to the small
numbers for the latter. Of the 981 persons responding to the general survey, 89
reported some accident involvement and 64 reported that they had been in at
least one accident resulting in injury. (See Table 3.28. This includes the
10 cases where injury information was not given.) If these~l,OOO respondents
are representative of the total population of riders in the state and if one
assumes a population of 16,000 riders (MAA's estimate of the number of mopeds in
the state as of July 1979), then one might expect 64 x 16 or 1,024 injury­
producing moped accidents. This figure, even though not limited to one year, is
high, suggesting underreporting of moped accidents and/or too high an estimate
of the riding population in the state. Using HSRC's more conservative estimate
of 10,000 mopeds in the state results in a predicted 640 (64 x 10) accidents, a
figure closer to what the state has actually experienced over the past several
years.

Another basic table and one that reflects on the representativeness of our
survey sample is moped make. This variable was hand coded for both the 1978 and
1979 data, but even so there is some margin for error due to the large range of
possibilities coupled with a tendency for the investigating officer to sometimes
report a specific model name rather than the more general brand name (e.g., Ciao
instead of Vespa). A1 so, officers sti 11 sometimes write in only "moped" or
"motobecane" (apparently non-specific) rather than any given make.

Given these caveats, Table 5.2 reports a decrease in the percentage of
accidents involving Motobecane mopeds and an increase in the percentage
involving Puch and Yamaha mopeds. Of course all of this is very closely tied to
sales and exposure. And unfortunately, comparison with the exposure data
returns for this survey must be made with extreme caution, since the
distribution of returns is very much dependent on the original sample sizes
obtained from the manufacturers, the quality of this data in terms of its
recentness and completeness, etc. For example, the original sample size for
Yamaha moped purchasers was only 25, so that one would hardly expect this to
match well with the accident data. Basically, however, the exposure and
accident distributions do agree fairly well, giving further credence to the
representativeness of the general survey sample.
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Table 5.2. Moped make.

1978 1979 Exposure
f1ake Data Data Data

AMF 10 13 49
(4.7) (4.3) (5.0)

Batav us 8 5 27
(3.8) (1 .6) (2.8)

Columbia 3 5 8
(1 .4) (1 .6) (0.8)

Garell i 19 23 63
(9.0) (7.6) (6.4)

Honda 20 37 189
(9.4) (12.2) (19.3)

t1otobecane 63 46 248
(29.7) (15.1) (25.3)

Peugeot 2 9 38
(0.9) (3.0) (3.9)

Puch 4 22 . 94
(1. 9) (7.2) (9.6)

" Tomas 29 31 126
(13.7) (10.2) (12.13)

Vespa 8 1T 42
(3.8) (3.6) (4.3)

Yamaha 4 44 7
(1. 9) (14. 5) (0.7)

Other or 42 58 90
~t stated (19.8) (19.1 ) (9.2)

Total 212 304 981
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Moped Rider Demographics

The ~ distribution for moped operat~rs involved in accidents is shown in
Table 5.3 along with the age distribution of respondents to the general survey.
On~-third of the riders in accidents are under the age of 25, approximately
another third between 25 and 49, and a final third 50 or over. If the survey
respondents can be considered representative of all riders in the state, then
younger riders are somewhat overinvolved in accidents. Only 27 percent of the
exposure sample was 25 years old or less, but 33 percent of the accident­
involved riders fell into this age category. At the same time, 34 percent of
the exposure sample was 50 or over, compared with only 23 percent of the
accident sample. It is possible that some of this difference could be due to
differences in riding habits, and in particular average weekly mileage.
However, Chapter 3 has reported no significant differences when age is
distributed by weekly mileage.

'Table 5.4 reports on moped operator sex. The percentage of female riders
involved in accidents has increased from the 1976-78 total, but remains less
than nine percent of all riders in accidents. Comparison with the exposure data
suggests that females are underrepresented in accidents. This might be
attributed at least in part to the finding from the general survey that females
have a significantly lower average weekly mileage than males.

Table 5.5 on moped operator race shows a large increase in the percentage
of black moped riders involved in accidents, from an average of 20 percent
during 1976-78 to 27 percent in 1979. By comparison, fewer blacks are
represented in the exposure survey. This may suggest an overinvolvement of
blacks in accidents, but also likely reflects the findings reported earlier that
the black survey respondents were less educated and from lower income families
and that blacks as a whole might therefore be less likely to respond to the
survey. There were also no reported mileage differences between whites and
non-whites.

Crosstabulations of these demographic variables produced some interesting
results which correspond well with what has already been reported for the
general survey data. For the general survey, it was reported that female riders
tended to be younger, and this is supported by the accident data. Some 38
percent of the female riders in accidents were 21 years old or less, compared
with 25 percent for males. Also, 17 percent of the males were over 55, but none
of the females belonged to this age category.

Concerning age and race, results were nonsignificant, although nonwhites
were somewhat less likely to be in the 22-55 age group (52 percent nonwhite, 61
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Table 5.3. ~1oped opera tor age.

1976-78 1979 Exposure
Age Data Data Data

< 16 43 33 66
(lO.3) (l1.0) (6.8)

16-19 48 34 119
(11.5) (11.4) (12.3)

20-24 47 32 72
(11.3) (10.7) (7.5)

25-29 37 26 61
(8.9) (8.7) (6.3)

30-39 48 65 165
(11.5) (21. 7) (17.1)

40-49 75 41 157
(18.0) (13.7) (16.3)

50-59 70 36 187
(16.8) (12.0) (19.4)

60+ 49 32 137
(l1.8) (lO.?) (14.2)

Total 417 299 964
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Table 5.4. Moped operator sex.

1976-78 1979 Exposure
Sex Data Data Data

r1a1 e 405 277 841
(93. 1) (91 .4) (86.4)

Female 30 26 132
(6.9) (8.6) (13.6)

Total 435 303 973

Table 5.5. Moped operator race.

1976-78 1979 Exposure
Race Data Data Data

Hhite 334 218 871
(77.5) (72.0) (89.7)

Black 84 82 87
(19.5) (27.1) (9.0)

Other 13 3 13
(3.0) (1.0) (1.3)

Total 431 303 971
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percent white) and
13 percent white).
'"general survey.

Finally, examining sex by race, the non-whites were found to be almost all
m"ales (96.5 percent). For the exposure survey, this figure was also 96
percent.

In 33 of the reported moped accidents (11 percent), the moped operator was
carrying a passenger. Compared with the moped operators these passengers were
more likely to be female (30 percent) and were also younger. The age distri­
bution for moped passengers was:

Age category Number Percent
10 or under 10 31.3
11-15 7 21.9
16-20 10 31.3
Over 20 5 15.6--

321 100.1

When Accidents Occur

Table 5.6 presents information on the month of the year when North Carolina
moped accidents occur. During 1979 there was a decrease in the proportion of
winter-time accidents and an increase in the proportion of spring-time
accidents. The greatest number of moped accidents occurred during the months of
July and August. Almost 40 percent of the accidents occurred during the summer
(June, July and August), compared with less than 10 percent during the winter
(December, January and February). The seasonal breakdown of 1979 moped
accidents is given below, along with the corresponding exposure survey data
based on total miles traveled:

Season
Spring
Summer
Fall
Winter

Accident
Percent

25.7
38.5
26.6
9.2

100.0

Exposure
Percent

27.7
34.4
24.0
13.9

100.0

Comparing the distributions, one finds slightly more accidents than expected in
the summer and fall months, and slightly less in the winter and spring months.

Day of week information reported in Table 5.7 reveals a slight increase in
the percentage of accidents occurring on weekdays and a corresponding decrease
in weekend accidents. Overall during 1979, 71 percent of the moped accidents

lThere was one case where passenger age was not stated.
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Table 5.6. Month of the year.

1976-78 1979
r10nth Data Data

January 15 7
(3.4) (2.3)

February 18 7
(4.1) (2.3)

March 27 16
(6.1) (5.3)

April 30 23
(6.8) (9.2)

~1ay 43 34
(9.7) (11.2)

June 68 33
(15.3) (lO.g)

July 50 45
(11.3) (14.8)

August 52 39
(11.7) (12.8)

September 52 29
(11.7) (9.5)

October 43 35
(9.7) (11.5)

November 27 17
(6.1) (5.6)

December 18 14
(4.1) (4.6)

Total 443 304
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Table 5.7. Day of the week.

Day 1976-78 1979
of week Data Data

r·1onday 39 43
(8.8) (14.1)

Tuesday 61 37
(13.8) (12.2)

Wednesday 63 33
(14.2) (12.5)

Thursday 74 46
(16.7) (15.1)

Friday 58 51
(13.1) (16.8)

Saturday 81 55
(18.3) (18.1)

Sunday 67 34
(15.1) (11.2)

Total 443 304
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occurred on weekdays and 29 percent on weekends, compared with 67 percent and 33
percent for this breakdown for 19.7'6~78 .. '" S~.turday remained the most likely day
for moped accidents, followed by Friday, Thursday and then Monday.

Related to this, 63 percent of the riders responding to the general survey
reported that they rode on "both weekdays and weekends", although more were
1ike1y to only note "mostly weekdays" than "mostly weekends". Forty-four
percent of the survey respondents said that they rode their mopeds daily. Also,
as observed in Chapter 3, day of week is tied to primary use of the moped so
that, for example, any increase in use for commuting to work or school
should result in an increase in weekday usage (and correspondingly, weekday
accidents).

The time of day distribution in Table 5.8 shows a decrease in the
proportion of morning accidents and an increase in the proportion of mid-day
accidents for the 1979 data as compared with the 1976-78 data. Still, almost
ha1f.of the 1979 moped accidents occurred from 2-7 p.m., and an additional 21
percent after 7 p.m. Any comparison of this variable with the survey data is
difficult, since 38 percent of the survey respondents indicated that they rode
at "no special time" and another 20 percent said they rode during both morning
and evening commuting hours.

Related to time of day is light condition. Table 5.9 shows that almost
one-fourth of all moped accidents occurred under conditions of darkness. Even
though one would expect a higher percentage of nighttime riding during the
winter months, the fact that only seven percent of the total riding reported for
the follow-up survey was "under conditions of darkness" emphasizes the higher
risk associated with nighttime use of the moped.

A final variable to be highlighted in this section is weather condition
(Table 5.10). Almost five percent of the 1979 moped accidents occurred in rainy
weather, compared with three percent for 1976-78. Although there is no exposure
data that directly links with this, a number of riders responding to the two
surveys commented that they did not feel safe riding a moped in rainy or other
bad weather conditions.

Where Accidents Occur

Data on locality and development type in Tables 5.11 and 5.12 show that
slightly over half of the moped accidents occurred in urban areas, one-fourth in
rural areas, and just under a fourth in areas with mixed development. The data
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Table 5.8. Time of day.

Time 1976-78 1979
of Day Data Data

Midnight-6 a.m. 17 13
(3.9) (4.3)

6-11 a.m. 58 29
(13.3) (9.5)

11 a.m.-2 p.m. 67 60
(15.4) (19.7)

2-7 p.m. 198 138
(45.5) (45.4)

7 p.m.-Midnight 95 64
(21.8) (21.1)

Total 435 304

Table 5.9. Light condition.
•

Light 1976-78 1979
Condition Data Data

Daylight 301 227
(71. 8) (74.7)

Dusk 18 7
(4.3) (2.3)

Dawn 3 0
(0.7) (0.0)

Dark-road 43 37
1ighted (10.3) (12.2)

Dark-road 54 33
unlighted (12.9) (10.9)

Total 419 304
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Table 5.10. W~ather condition .
.<'

Heather 1976-78 1979
Condition Data Data

Clear 342 243
(81.8) (80.2)

Cloudy 63 46
(15.1) (15.2)

Rain 12 14
(2.9) (4.6)

Other 1 0
(0.2)

Total 418 303

Table 5.11. Locality.

1979 Data
Locality Number Percent

Rural 77 25.4

~·1i xed 64 21.1

Urban 162 53.5

. Total 303 100.0

Table 5.12. Development type.

Development 1979 Data
Type Number Percent

Farms, woods, pasture 65 21.5

Residential 149 49.2

Commercial 82 27.1

Institutional 5 1.7

Industrial 2 0.7

Total 303 100.2
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for development type is simil ar, in ...that half of the reported accidents occurred
" in residential areas, 22 percent in areas of farms, woods and pastures, and 27

percent in commercial areas.
Data for previous years are not directly comparable due to changes

introduced with the revised Accident Report Form. Breakdown of the locality
variable for 1976-78 moped accidents was:

Open country
Residenti al
Business
School &playground

35.1%
33.4%
30.6%
0.9%

100.0%

Comparing these percentages with those in Table 5.12, there is a clear trend
away from rural accidents and toward residential area accidents.

This trend finds support in the exposure data. Over half of the riders
responding to the general survey indicated that they rode primarily on
residential streets. Nevertheless, over a third reported riding primarily on
rural roads (see Table 3.14). For the mileage survey, 36 percent of the average
weekly mileage was on residential streets, and 33 percent on rural roads.

Two other variables related to development type are road class and speed
limit. Table 5.13 shows only slight differences in road type distributions for
the 1976-78 and the 1979 data. Half of the moped accidents occurred on local
streets, 20-25 percent on secondary routes (rural roads), and another 20-25
percent on U.S. and N.C. routes.

Related to the above, the speed limit variable exhibits a substantial
increase in the percentage of accidents occurring on roadways with speed limits
less than 25 mph and a corresponding decrease in accidents on 55 mph roadways
(see Table 5.14). This shift parallels the shift from open country to
residential accidents already observed and probably has some bearing on the
injury severity distribution of the moped operators (i.e., the percentage of
A-level injuries did not increase as much as expected with the introduction of
the revised Traffic Accident Report Form in 1979).

A new variable coded for 1979 was road character, which defines the
curvature and slope of the road segment where the accident occurred. Table 5.15
shows that 64 percent of the accidents occurred on straight, level road segments
and an additional 18 percent on straight road segments with either an up or down
grade (slope). Twelve percent of the accidents occurred at curves in roadways,
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Table 5.13. Road c1 ass •

.....

Road "1'976-78 1979
Class Data Data

Interstate a 1
(0.0) (0.3)

u.s. route 57 36
(12.9) (11.9)

N.C. route 40 42
(9.0) (13.9)

State secondary route 100 63
(Rural paved &unpaved) (22.6) (20.8)

Loca1 street 225 148
(50.8) (49.0)

Other public road a 2
(0.0) (0.7)

Private road, property 21 10
or driveway (4.7) (3.3)

Total 443 302

Table 5.14. Speed limit.

Speed 1976-78 1979
Limit Data Data

< 25 mph 17 73
(4.1) (25.6)

25-30 mph 33 25
(8.0) (8.8)

35-40 mph 178 113
(42.9) (39.6)

45-50 mph 64 35
(15.4) (12.3)

55 mph 123 39
(29.6) (13.7)

Tota1 1 415 285

1 Private property accidents are excluded along
with the not stated cases.
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Table 5'.15. Road, 'cha racter.

Road 1979 Data
Character Number Percent

Straight, 1evel 190 64.0

Stra i ght, hillcrest 15 5.1

Straight, grade 52 17.5

Stra i ght, bottom 5 1.7

Curve, 1evel 22 7.4

Curve, hi 11 crest 3 1.0

Curve, grade 9 3.0

Curve, bottom 0.3

Total 297 100.0

Table 5.16. Road feature.
It

1976-78 1979
Road feature Data Data

Intersection of roadways 167 129
(40.2) (42.7)

Driveway or alley 53 42
intersection (12.8) (13.9)

Other1 10

)195 (3.3)
(47.0)

No special feature 121
(40.1 )

Total 415 302

1 Median crossing, interchange ramp, bridge,
underpass, etc.
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with the majority of these being level curves.

One of the most critical roadway v~riables is road feature, which reports
among other things on whether or not an acc!ident was intersection related.
Table 5.16 shows that 43 percent of the moped accidents reported in 1979
occurred at roadway intersections and another 14 percent at driveway or alley
intersections, for a total of 57 percent. This is up slightly from the
1976-78 average of 53 percent and compares with a figure of 49 percent for all
motor vehicle accidents in North Carolina (based on 1975-1978 accident data
given in Hamilton, 1979). While only 15 respondents to the general survey
specifically cited intersections as a safety hazard to moped operators, other
frequently cited hazards such as other cars, traffic and lack of conspicuity
would likely be intensified at intersections.

Collision Characteristics

Involvement type information is presented in Table 5.17. Two-thirds of the
reported moped accidents involved a collision with another motor vehicle, while
one-third were single vehicle accidents. These percentages are consistent for
1976-78 and 1979. Further analysis showed that 78 percent of the "other
vehicles" were passenger cars or station wagons, 16 percent were trucks (most of
these 2-axle trucks), and the remaining six percent other two-wheeled vehicles,
pedestrians, etc.

Involvement type was found to interact with both age and race. Only nine
percent of the <16 year-old riders were involved in single vehicle accidents,
compared with a consistent 31-34 percent for the older age groups, a finding
which may reflect both the lower level of alcohol usage and inexperience in
interacting with other vehicles on the part of these younger riders. Also, only
16 percent of the non-whites were involved in single vehicle accidents, compared
with 35 percent of the whites. There were no differences according to sex -­
both males and females were equally distributed between the two involvement
types.

More detailed accident type data is given in Table 5.18. As noted earlier,
this information was not initially available for most of the 1979 data, since on
the revised Accident Report Form moped - motor vehicle accidents are typically
categorized,as "collision of motor vehicle with moped" and the single vehicle
accidents classified as private property accidents. The more specific accident
type information was added to the file in the course of this project following a

review of hard copies of the 1979 accident reports. The resulting accident type
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Table 5.17. Involvement type.

1976-78 1979
Involvement Type Data Data

Single vehicle moped 126 92
(29.9) (30.3)

Moped-motor vehicle(s) 285 209
(67.5) (68.8)

r1oped-pedestri an 6 2
(1 .4) (0.7)

r1oped-bicycle or moped 5 1
(1.2) (0.3)

Total 422 304
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Table 5.18. Accident type (fi rst harmful event)

1976-78 1979
Accident Type Data Data

Ran off road 55 38
(13.0) (12.5)

Non-collision in road 44 37 .
(10.4) (12.2)

Rear end or backing 42 25
(10.0) (8.2)

Left turn 81 70
(19.2) (23.0)

Right turn 19 21
(4.5) (6.9)

Head on 9 6
(2.1 ) (2.0)

Sideswipe 27 23
(6.4) (7.6)

Angle (crossing) 107 64
(25.4) (21.1)

Collision with:

Pedestrian 6 2
(1 .4) (0.7)

Parked vehicle 11 11
(2.6) (3.6)

Fixed or other object 7 3
(1.7) (l .0)

Bicycle, t40ped 5 1
(1 .2) (0.3)

Animal 9 3
(2.1) (1 .0)

Total 422 304
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distribution for the 1979 data is comparable to that for the 1976-78 data except

for a slight increase in the proportions of left and right turn accidents and a. .~

decrease in angle collisions."

For the 1979 data, single vehicle moped accidents were equally divided
b~tween ran-off-road and non-collision in road accidents (12-13 percent each).
For collisions between mopeds and other motor vehicles, the left turn and the
angle patterns were by far the most frequently cited, each accounting for 20-25
percent of the total. The angle category includes a variety of accident
patterns, the most common being the crossing collision, where both the moped and
motor vehicle are traveling straight through an intersection at right angles to
one another.

Further insight to the nature of moped accidents comes from examining
vehicle maneuver prior to the accident, as shown in Table 5.19. In almost
three-fourths of the accidents, the moped was travel ing straight ahead, and in
14 percent of the cases the moped was making a left turn. All other maneuvers,
including right turns, were fairly infrequent antecedents of accidents.

Table 5.20 examines moped maneuver by other vehicle maneuver (for moped ­
motor vehicle accidents only). In 33 percent of the accidents, both the moped
and the other vehicle were traveling straight ahead, and in an additional 11
percent of the accidents the moped was going straight and the motor vehicle was
making some other non-turning movement (passing, changing lanes, slowing or
stopping, etc.). The majority of the left turn collisions involved the moped
going straight and the other vehicle turning (18 percent), rather than the
reverse situation with the moped turning (7 percent). Similarly, in right turn
accidents the other vehicle was more likely to be turning (7 percent vs 4
percent).

Region of impact data is shown in Table 5.21. Only the hand-coded 1978 data
are used for comparison, since on the 1976-78 DMV files approximately 40 percent
of the impact site data are missing l . Considering the lower unspecified rate
for the 1979 data, the two distributions are similar except for a lower percent­
age of right side collisions for the 1979 data. In almost half of the accidents

'the moped was impacted in front, and in another 25-30 percent in the left side.
Again, considering both vehicles in moped - motor vehicle crashes, Table

5.22 shows that the most frequent impact site patterns were:
-Front of moped, right side of other vehicle (21 percent)
-Left side of moped, front of other vehicle (18 percent)
-Front of moped, front of other vehicle (16 percent)
-Left side of moped, right side of other vehicle (12 percent)

leoding of impact site for two-wheeled vehicles was facilitated on the 1979
Accident Report Forms by the addition of a drawing of a two-wheeled vehicle with
appropriate location regions labeled.



Table 5.20. Moped maneuver by other vehicle maneuver.

Other Vehicle Maneuver

Moped Going Turning Turning
.~1:t~euver Straight Left Right Other Total

Going straight 68 38 15 23 144
(32.7) 1 (18.3) (7.2) (11.1) (69.2)

Turni ng 1eft 15 a 1 17 33
(7.2) (0.0) (0.5) (8.2) (15.9)

Turning right 9 0 0 0 9
(4.3) (0.0) (0.0) (0.0) (4.3)

Other 12 3 1 6 22
(5.8) (1.4 ) (0.5) (2.9) (10.6)

Total 104 41 17 46 208
(50.0) (19.7) (8.2) (22.1)

lpercent of total (cell percent).
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Table 5.21. Region of impact (moped) ...'
','

1978 1979
Region of Impact Data Data

Front 92 137
(43.4) (45.1 )

Left side 47 90
(22.2) (29.6)

Right side 17 17
(8.0) (5.6)

Rear 16 32
(7.6 ) (l0.5)

Overturn or 40 28
unspeci fi ed (l8.9) (9.2)

Total 212 304

Table 5.22. t10ped region of impact by other vehicle region of impact.

Other Vehicle Region of Impact

Moped Raei ()n Left Right Overturn or
of Impact Front Side Side Rear Uns peci fi ed Total

Front 33 12 43 9 0 97
(15.8)1 (5.7) (20.6) (4.3) (0.0) (46.4)

Left side 37 2 24 3 3 69
(17.7) (1 .0) (11.5) (1.4 ) (1.4 ) (33.0)

Right side 11 0 1 0 0 12
(5.3) (0.0) (0.5) (0.0) (0.0) (5.7)

Rear 22 0 1 0 0 23
(l0.5) (0.0) (0.5) (0.0) (0.0) (11.0)

Overturn or 4 1 2 0 1 8
Unspeci fi ed (1. 9) (0.5) (1 .0) (0.0) (0.5) (3.8)

Total 107 15 71 12 4 209
(51.2) (7.2 ) (34.0) (5.7) (1 .9)

1 Percent of total (cell percent).
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The moped was most likely to be impacted in the front (46 percent) or the
left side (33 percent), whereas, the othe~.vehicle was most likely to be impacted
~n the front (51 percent) or right side (34 percent).

Causative Factors In Moped Accidents

There are many factors that can affect accident occurrence, including
driver, vehicle and environmental factors. This section will examine these to
the limited extent that they are reported in police-level investigations.

Table 5.23 gives information on road defects at the accident scene. For 92
percent of the accidents, no road defect was cited. However, loose material on
the road surface was cited in five percent of the accident cases, up slightly
from the 1976-78 average. Examination of another roadway variable, road surface
condition, revealed that the roadway was described as "wet" in nine percent of
the accidents, also up from the 1976-78 average of five percent.

The role of vehicle defects appears small, with some form of defect being
cited for only 10 of the accident-involved mopeds (3.3 percent). The breakdown
was:

Defective brakes 5 cases
Defective headlights 3 cases
Defective rear light 1 case
Defective tire 1 case

Several variables give information on the role of the moped operator in
accident occurrence. Table 5.24 contalns a breakdown of the violation indicated
variable. In half of the reported accidents the moped operator was not cited
fo~ any violation. However, for the 1979 reported accidents, the moped operator
was cited for driving under the influence of alcohol or drugs (DUI) in 16
percent of the cases, almost double the percentage for 1976-781. Other
frequently cited violations were safe movement violation (8 percent), traffic
signal violation (6 percent) and failure to yield (5 percent).

Two other related variables are moped operator physical condition and
sobriety. Concerning the first of these, 84 percent of the moped operators

involved in accidents in 1979 were characterized as normal, 10 percent impaired
due to medicine or drugs, and six percent ill, fatigued or otherwise physically

1This may be due in part to the coding procedure followed for the 1979 data,
whereby any OUI indication was always coded as Violation 1, the variable being
reported here.
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Table 5.23. Road Defect.

Road 1976-78 1979
Defect Data Data

Loose material 11 14
on surface (2.6) (4.6)

Low or soft 5 6
shoulders (1.2 ) (2.0)

Road under 1 1
construction (0.2) (0.3)

Hol es, ruts, 6 4
other defects (1 .4) (1 .3)

No defect 395 278
(94.5) (91.8)

Total 418 303
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Table 5.24. Moped operator violation.

1976-78 1979
Violation Data Data

Speeding 8 4
(1.8) (1 .3)

Failure to yield 29 15 .
(6.5) (4.9)

Wrong side of road 15 4
(3.4) (1 .3)

Stop sign violation 13 17
(2.9) (5.6)

Traffic signal violation 13 2
(2.9) (0.7)

Following too closely 6 2
(1.4 ) (0.7)

Improper turn 4 3
(0.9) (1.0 )

Improper or no signal 8 6
(1 .8) (2.0)

DUI 39 50
(8.8) (16.4)

Safe movement violation 54 25
(12.2) (8.2)

Improper passing 8 3
(1 .8) (1.0 )

Other 17 20
(3.8) (6.6)

No violation or not 229 153
stated (51.7) (50.3)

Total 443 304
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impaired. For the 1976-78 data, 92.~er;~nt of the moped operators were depicted
as normal, although results are not directly comparable due to changes in the
other variable levels with the revised form.

Moped operator sobriety is recorded in Table 5.25. For this variable,
there is only a small increase in the percentage of cases involving alcohol.
Nevertheless, the percentages are high. In 1976-78, 28 percent of the riders
were reported to have been drinking, and in 1979 this figure was 30 percent.

The sobriety variable interacted strongly with both age and sex. Operators
under the age of 21 were less likely to be cited for drinking. The age
categories and corresponding percentages reported drinking were:

Percent
Drinking

0.0
21.4
38.1
34. 1

Also, only four percent of the females were reported as drinking, compared with
33 percent of the males.

A final variable to be examined in this section is culpability, or which
party was at fault in the moped accident. This is not a variable on the N.C.
Accident Report Form, but it has been added to both the 1978 and 1979 files
following examination of the hard copies of the accident reports. Generally it
was found that in moped - motor vehicle crashes, the moped operator was more
likely to be at fault than the other vehicle operator. Excluding single vehicle
accidents and accidents where no fault could be determined (or where both
parties were judged to be at fault), the moped operator was assigned culpability
in 56 percent of both the 1978 and 1979 accidents. In this respect, moped
accidents are more similar to bicycle than motorcycle accidents. That is, the
literature has shown bicyclists to be much more likely at fault than motor­
cyclists in collisions with other vehicles.

Culpability also interacted with both age and sex. Females were more
1ike 1y to be judged at faul t, as were younger moped operators. For the 1979

moped - motor vehicle crashes, 72 percent of the females were judged at fault,
compared with 55 percent of the males. Riders under the age of 16 were at fault
in 82 percent of the accidents, those aged 16-21 in 73 percent of ~he accidents,

those aged 22-55 ; n 45 percentef,the acc; dents, and those over 55 ; n 55 percent

of the accidents.
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Table 5.25. Moped operator sobriety.

1976-78 1979
Sobriety Data Data

Not drinking 262 193
(71.6) (69.7)

Drinking - abi 1ity 59 51
impa ired (16.1) (18.4)

Drinking - impairment 45 33
urfknown (12.3) (11.9)

Tota11 366 277

1 Those with unknown sobriety excluded from total.



5-29

license Status of Moped Operators

~.

As has already been noted, North Carolina is one of only a few states not
requiring moped operators to possess a valid driver's license. Because of this
mbpeds are frequently used as transportation by persons with suspended or
revoked licenses or by those unable to meet licensing requirements due to
medical problems, etc.

In a 1979 report to the Highway Safety Committee of the N.C. House of
Representatives, HSRC addressed the issue of allowing persons with suspended or
revoked licenses to legally operate mopeds on public roadways (see Hunter and
Stutts, 1979b). Moped operators involved in accidents during a nine-mont~

period in 1978 were checked against DMV driver history files to determine their
licensing status. It was found that 27 percent of the operators had suspended
or revoked licenses at the time of their collision. Fifteen percent had a valid
N.C. license, 11 percent were underage, and for 45 percent no driver's license
issuance information w~s given (indicating that these persons had probably never
been issued a N.C. license). The remaining three percent could not be located
via HSRC's remote terminal.

For this current study, a follow-up check was made on moped operators
involved in accidents during 1979. The results were as follows:

licensure Number Percent

Valid N.C. license or no license
issuance informatlOn 144 47.5

Suspended or revoked license
at time of accident 65 21.4

Other suspended or revoked license 36 11.9

Under 16 years of age at time of
10.2accident 31

Not found on file 27 8.9

The percentage of moped operators with a suspended or revoked license at
the time of the accident has dropped from the 27 percent for 1978 to 21 percent
for 1979. However, an additional 12 percent of the moped riders in accidents in
1979 had some record of a suspended or revoked license, either prior to or
following the accident. (This group had not been differentiated from the valid
license group for the previous year's analysis). The percentage of underaged
riders in accidents in 1979 remained approximately the same at 10 percent.
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Examination was also made of the reason for license supsension or

revocation for the 101 affected moped opera~ors. Two-thirds were found to be
O~I related, with the remaining fairly equally distributed among the categories
of driving while license suspended or revoked (10 percent), speeding or reckless
driving (4 percent), excessive accumulation of points (6 percent), moving
violations (5 percent) and other (8 percent).

The information presented above is for moped operators involved in
accidents. However, with the sample data collected for the current exposure
study it also became possible to estimate the percentage of moped owners (not
riders) in the general population having some recent history of a suspended or
revoked license. The procedure followed was to draw a random sample of 500
names from the total survey list of 4,200 moped owners in the state, and to
check these with the OMV file for licensing information.

For this sample of 500, 94 (18.8 percent) had a recent history of a
susp~nded or revoked license, 264 (52.8 percent) had no such history, and 142
(28.4 percent) were not able to be located on the fi1e1. Once again. over
two-thirds of the license suspensions or revocations were OUr-related.

The 95 percent confidence limit for the above estimate of 19 percent of the
moped owners with suspended license histories is + 3 percent, so that one can
say based on this estimate that from 16 to 22 percent of the survey sample of
4,200 moped owners have had their driver's license suspended or revoked.
Moreover, this is probably an underestimate, since it is likely that some of the
142 moped owners not located on the OMV file also had some history of a
suspended or revoked license.

Caution should be taken in extending these percentages to the total
population of moped riders in the state since (1) the survey sample consists of
moped owners and not necessarily moped riders, and (2) as discussed in Chapter
2, the survey sample, which is based on warranty card data supplied by leading
moped manufacturers and distributors in the state, may not be totally
representative of all N.C. moped owners. Nevertheless, it does appear that a
large percentage of persons in North Carolina do purchase and ride mopeds
because of the absence of a licensing requirement. It also appears that those
riders with suspended or revoked licenses are overrepresented in moped
accidents.

1This latter figure is higher than for the accident data, since much of the
survey data was older and names were often incomplete (e.g., J. Smith instead of
John Davis Smith). Also, no birth date, accident date, or other information was
available for cross-referencing.



CHAPTER 6. SUMMARY AND DISCUSSION
~

The last few chapters have concentrated on the analysis and results of two
different surveys and an update of an earlier accident study. Many tables and
comparisons have been presented. Along with reiterating the goals and
shortcomings of this study, this chapter will attempt to synopsize the most
pertinent findings from the preceding chapters. Major issues, including
possible changes in the current North Carolina moped legislation, will also be
discussed. Finally, some comment will be made regarding further moped research
activity in this state.

Objectives Versus Outcomes

This project had three major goals: (1) development of moped rider
exposure characteristics, such as demographics, experience, types of trips,
etc., (2) development of mileage data distributed by trip type and roadway
type, and (3) comparison of the available exposure and accident data where
possible, along with generally updating earlier accident findings. Two
different survey instruments were used to satisfy the first two items, and moped
accident report data for 1979 (including actual hard copies of the reports) were
secured for the last item.

The gathering of moped exposure data in North Carolina is far from a simple
venture, the largest obstacle being the lack of any sort of centralized
registration system. As a result, we were forced to rely on lists of owner
warranty cards provided by the largest manufacturers/distributors of mopeds in
this state. The manufacturers/distributors were identified both from prior
accident data and discussions with executives of the Moped Association of
American (MAA) , the national trade group. We received good cooperation from all
of the manufacturers/distributors contacted, but the overall process was slower
than originally anticipated. The major obstacle here was the lack of
computerized information by several of the companies, thus necessitating manual
searches for owners residing in North Carolina.

Since no centralized registration function exists, we could only speculate
about the possible number of riders in the state that we should try to reach or
subsequently be able to contact. The warranty card lists developed about 4,200
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names, which was only about a fOl,lrth of' th~, 16,000 or more mopeds predicted by
MAA for 1979. Some of this difference is explained by the fact that only 50-75
percent of all moped owners/dealers fill in and return the warranty card, and
also the fact that not all moped manufacturers were contacted for input to this
study. As discussed in Chapter 1, however, HSRC also feels that the MAA
estimate of 16,000 mopeds for North Carolina may be liberal, based as it is on
the assumption that the states share about equally in the moped market on a
population basis. Amore conservative estimate based on North Carolina's
percentage of U.S. motorcycle sales and adjusting for vehicle scrappage would be
10,000-12,000 mopeds. Taking all of this into consideration, we felt more
comfortable about the 4,200 names and addresses generated for this study.

When the general survey was complete, we had received responses from just
under 1,000 moped riders. Given the doubt concerning the total number of riders
in ~he state, a nagging question persists -- how representative is this sample?
There are, we think, some rather positive statements that can be made in this
regard.

Complete questionnaire information was collected via telephone from 50
non-respondents, and more than twice this number were contacted. Many of those
who did not respond simply were not riding anymore, generally because the moped
had been sold. Sickness, costly repairs, etc. also were mentioned with some
regularity. Those who did respond via the telephone matched up very well with
the approximately 1,000 other respondents, giving some assurance that our sample
of respondents was fairly representative.

A few caveats should be stated at this point. These surveys were
intentionally performed in the summer months when riders are active in the hope
of increasing our response rate. Compared to other seasons of the year, it was
determined in the analysis that summer is the period of greatest activity.
This, however, may result in responses that reflect higher mileage rather than a
lower mileage value that is perhaps more representative of the entire year. We
attempted to control for this in our seasonal mileage calculations. In
addition, those who returned the survey may be a more enthusiastic group who, in
turn, simply ride more than others. Finally, because of the demands of the
survey, volunteers were used to complete the mileage follow-up. Since we were
interested in week-to-week mileage by trip purpose and roadway type, it was felt
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that only volunteers would take. the &ffor~ to respond to such a request. These
.. volunteers may also be a high-mileage group, although their mileage seemed to
match well with that from the general survey. Even though all volunteers were

~sed, the response rate was only 60-65 percent.

A Synopsis of the Results

The General Survey

1. About half of the riders are age 22-55, but over 20 percent
are greater than 55 years old. Some seven percent are
under the minimum age of 16. Riders are evenly distributed
from age 16 on into the 60's.

2. There are over six times as many males as females. Females
tend to be younger.

3. Almost 90 percent of the riders are white. The non-whites
are almost all male.

4. About 27 percent of the respondents come from families with
an annual income of less than $10,000, and another 22
percent have family incomes that exceed $30,000. Otherwise
riders are fairly well distributed by income group. Young
riders and females are associated with higher incomes.
About two-thirds of the non-whites earn less than $10,000
per year.

5. Approximately one-fifth have a grade school education,
another one-fifth attended or are attending high school, and
one-fifth have completed high school. About 18 percent are
college graduates or post-graduates. The 22-55 age group
has the highest level of education. Of those over age 55,
over one-third have only a grade school education. Females
are also associated with higher levels of education.

6. Some 30 percent of the riders live in cities of greater than
50,000 population, but cities up to 10,000 population
account for over 40 percent of the respondents. The moped
is not confined to urban areas.

7. Four-fifths of the riders have two years or less riding
experience. Older riders have more time riding.

8. About half have accumulated less than 1,000 total miles, and
another 45 percent have ridden 1,000 - 5,000 miles. Total
mileage increases with age, and males and non-whites are
associated with higher mileage.



6-4

.-("',w

9. Where primary use was -designated; commuting to work was
indicated most often, about one~third of the time. Pleasure
riding was second at 29 percent. Use for shopping/errands
was third, and these three responses accounted for over 75
percent of the answers.

10. Commuting to work as the primary use is favoreq by the 22-55
age group and males. Pleasure riding is favored by the two
youngest age groups and females. Females also favor
commuting to school. Those over age 55 prefer to use the
moped for shopping or errands. Pleasure riding and trips to
specific places of recreation as the primary use are
directly proportional to income, while commuting to work and
shopping/errands are inversely proportional.

11. Examining the frequency with which any of the use categories
was checked showed that using the moped for shopping/
errands was indicated by about two-thirds of the riders.
Pleasure riding was next at 61 percent. Commuting to work,
the most frequently cited primary use, was fourth at 46
percent.

12. Slightly over one-fourth ride 10-24 miles per week, while
overall about three-fourths ride less than 50 miles per
week. On the average, mopeds are ridden about 36 miles per
week. Males are associated with higher weekly mileage, as
are those who use the moped primarily for commuting to work.
Weekly mileage decreases as rider education and income
increase.

13. About 30 percent of the riders typically travel less than
three miles per trip, while over 80 percent typically travel
less than 10 miles per trip. Males, non-whites, and those
who use the moped primarily for commuting to work are also
associated with longer average trip lengths.

14. The majority of riders (54 percent) indicate that they
ride primarily on residential streets, while low (~45 mph)
and high (>45 mph) speed rural roads are the second and
third choices. Younger riders «22) are overrepresented on
the residential streets, but the <16 group is overrepre­
sented on the high speed rural roads. The higher income and
better educated riders are overrepresented on residential
and business streets, while the lower income riders are
overrepresented on the rural roads. In general, low mi leage
variables tend to be associated with residential and city
streets, while high mileage variables are associated with
rural roads.

15. Some 45 percent use the moped daily, and another 30 percent
ride several times a week. Usage declines with age and
males ride more on a daily basis than females. Heavier
usage is made by the lower income groups.

...
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16. About two-thirds ride,both w~ekdays and weekends, while
another one-fourth ride mostly ~eekdays. The >55 age group
is overrepresented on weekdays only. Females, those in the
upper income groups and infrequent riders are more
associated with weekend-only riding.

17. Almost half the respondents state they have no specific time
during the day that they regularly ride, and one-fifth ride
mostly during morning and evening commuting hours. The
higher mileage variables tend to be associated with the
commuting hours. Pleasure riders are highly overrepresented
after 4 p.m.

18. Calculation of mileage by season yields the following
distribution:

Spring 28%
Summer 34%
Fall 24%
Winter 14%

Average annual miles per rider are calculated to be about 1,330.

19. About three-fourths never carry passengers, while about
one-fourth do occasionally. The younger «22) riders,
females, and higher income groups are overrepresented as far
as carrying passengers is concerned. Passengers are also
more likely to be carried by those who use the moped
primarily for pleasure riding or for trips to specific
places of recreation.

20. About one-fifth of the riders state that they either
sometimes or always wear a helmet when riding, although
there is no such legal requirement. The 22-55 age group
wears the helmet more than expected and the other age groups
less. Helmet use is directly proportional to mileage.

21. Other riders within a family or those who borrow a moped
tend to be younger than principal riders. Other riders are
also more likely to be female. Weekly mileage by other
riders is fairly small.

22. When asked to list what they perceive as hazardous, moped
riders choose other drivers or vehicles (57 percent), the
low speed and acceleration capability of the moped (10
percent), and the actions of the moped operator (10
percent).

23. Some 88 percent say they are satisfied with their moped.
When there is dissatisfaction, mechanical problems,
inadequate speed and problems with parts and service are
noted.
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24. Recommended safety changes include turn signals, better
speed and/or acceleration, and a host of other vehicle
factors (improved tires~ ~xhaust.covers, etc.).

25. For a series of questions concerning possible changes to
current N.C. law, the following positive responses are
indicated:

Recommendation

Require driver's license
Lower minimum age
Raise speed limit
Require helmet
Require insurance
Require registration

Percentage
Approve

19%
22%
51%
33%
13%
27%

The Follow-up Survey

1. Moped riders most often use the far-right-hand position
of the lane when riding. Very few have off-system bicycle
paths or designated bike lanes available to them. Over
one-fourth regularly exceed 20 miles per hour, the top
speed capability (on a level surface) by law. Over
four-fifths always ride with their headlight on during the
day.

2. The average number of miles ridden per week in the mileage
survey is just under 40. When type of trip is considered,
the largest number of weekly miles are concerned with
commuting to work (11 miles), pleasure riding (9 miles)
and shopping/errands (7 miles). Average weekly mileage
is clearly highest on residential streets (14 miles).

3. The 22-55 age group averages about 50 miles per week while
both the 16-21 and >55 age groups average about 30 miles
per week. For the 22-55 age group, the largest number of
miles are for commuting to work (17 miles per week).

4. Males ride more miles per week than females (42 versus 32)
Males are concerned with commuting to work (13) miles and
pleasure riding (9 miles), while females tend to use the
moped for shopping/errands (8 miles) and pleasure riding
(7 miles). Both groups favor residential streets.

5. There is a slight tendency for the lower income groups to
accumulate more miles per week. All income groups favor
the residential streets. Where annual incomes exceed
$30,000, commuting to work is clearly the trip purpose
that generates the most weekly miles (13 miles).

6. Commuting to work is a popular trip purpose that generates
10-15 miles per week for all education groups except those
with only a grade school education, whose mileage
preference is pleasure riding.
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7. Mileages for commuting to work,"commuting to school and
trips to a specific place of reCreation are all directly
proportional to population.

8. On the average, about six miles per week are ridden under
conditions of darkness (out of an overall total of 40
miles per week). The 16-21 age group has the highest
weekly average (10 dark-miles per week), and males
average six dark-miles per week compared to three for
females. Concerning road type, the highest mean values
are associated with rural roads.

9. The following rates were calculated from the mileage
survey only:

Incident rate (falls or
accidents)

Reportable accident rate

Near mi ss rate

3.5 per 10,000 miles

1 per 10,000 miles

43 per 10,000 miles

Using information from both surveys, it would seem that a
reasonable accident rate for mopeds would be five to ten
reportable accidents per 100,000 miles traveled.

The Accident Data Update

1. There were 304 reported moped accidents in 1979, almost
three times the number reported for 1976.

2. Approximately 30 percent of the moped riders involved in
accidents are seriously injured or killed.

3. Accident-involved riders are fairly equally distributed by
age. One-third are under the age of 25, one-third aged
25-40, and another third over 40. Approximately 10
percent of the riders are under the legal minimum age of
16.

4. Over 90 percent of the moped riders in accidents are male.
Females appear underrepresented in accidents in terms of
their exposure. Female riders are generally younger.

5. Three-fourths of the accident-involved moped riders are
white, although the percentage of non-whites has
increased. Almost all of the non-whites are male.

6. Almost 40 percent of the moped accidents occur during
summer months, 10 percent during winter months.
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7. Approximately two-thirds of the accidents occur on
weekdays, one-third on weekeDds. The greatest percentage
of acc idents occurs on' Sat urd ayJ 18 percent). The
percentage of weekday accidents ',has increased over the
1ast few years.

8. Two-thirds of the moped accidents occur after 2 p.m., and
about a fourth under conditions of darkness. Nighttime
riding greatly increases the risk of accidents.

9. Over half of the moped accidents occur in urban areas,
one-fourth in rural areas, and just under a fourth in
areas of mixed development. There were fewer rural'
accidents in 1979.

10. The percentage of accidents on roads with a 55 mph speed
limit has decreased from 30 percent during 1976-78 to 14
percent for 1979. At the same time, the percentage of
accidents on <25 mph streets has increased.

11. The vast majority of accidents (95 percent) occur under
favorable weather conditions and on dry roads.

12. Slightly over half of the accidents occur at roadway or
driveway intersections.

13. Thirty percent of the reported moped accidents are single
vehicle crashes. Almost all of the remaining involve
collisions with other motor vehicles.

14. About a third of the moped - motor vehicle collisions
involve left turns, and another third are angle or
crossing collisions.

15. Concerning vehicle maneuver prior to the accident, in
almost three-fourths of the cases the moped is traveling
straight ahead, and in an additional 14-16 percent it is
turning left. The other vehicle in moped - motor vehicle
crashes is also most likely to be going straight (50
percent) or turning left (20 percent).

16. Re 1ated to the above. the moped ,i s most 1ike1y to be
impacted in the front or left side. For moped - motor
vehicle crashes, the most frequent impact patterns are:
front of moped, right side of other vehicle (21 percent);
left side of moped. front of other vehicle (18 percent);
and head-on (16 percent).

17. A surprisingly high 28-30 percent of the moped operators
involved in accidents have been drinking. The likelihood
of drinking increases with age, and virtually all of the
offenders are male.

18. The moped operator was judged to be at fault in 56 percent
of the collisions with motor vehicles. Compared to other
operators, females are more likely to be at fault, as are
young riders.
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19. Twenty-one percent of the moped riders involved in accidents in
1979 were found to have had a suspended or revoked license at
the time of their accideht.' Two-f~'irds of these were DUI-rel ated.

Issues of Importance

Analyzing all of the available moped accident and exposure data gives rise
to many possible topics for further discussion. Those felt to be most critical,
especially considering the implications for North Carolina, are discussed below.

Use of the Moped
Over the past few years, there has been a prevailing feeling that mopeds

are used primarily for recreation or fun. Some of the early industry materials
and results from consumer surveys tend to reinforce this idea. Recently,
however, the industry has been proclaimed a shift toward more utilitarian uses
of the vehicle. The results from this project tend to agree with such a shift
in u5age, even though trips for recreation or pleasure are still prominent.

Observed shifts in several North Carolina accident variables are pertinent
to this point. First, there were fewer rural accidents and more urban accidents
than in the past. This is supported by the exposure data, where over half the
respondents to the general survey indicated that they ride primarily on
residential streets. Secondly, there has been a substantial increase in the
proportion of accidents occurring on roadways with speed limits of 25 miles per
hour or less and a corresponding decrease in accidents on the higher speed rural
roads. The proportion of accidents on 55 mph speed limit roads has decreased
from 30 percent during 1976-1978 to 14 percent in 1979.

Coupled with the above are the tendencies from the exposure surveys. In
the general survey, commuting to work was shown to be the primary trip purpose,
although pleasure riding was a fairly close second. Slightly different from
primary use is the concept of the overall proportion of trips of anyone kind,
and for the latter shopping/errand trips ranked first among the choices. In the
follow-up survey, the largest number of weekly miles is associated with
commuting to work (11 versus 9 for pleasure riding). Further examination of the
trip purpose variable shows that mileage for utilitarian trips is far ahead of
that for recreation or pleasure.

What all of this implies is a desire by many to utilize the moped as an
energy-saving means of basic transportation. In a time of ever-increasing
transportation fuel costs, this notion should be carefully digested by planners
and 1awnakers.



Alcohol Effects

6-10

.....

The earlier accident study (Hunter and Stutts, 1979b) showed that about 16
percent of the 1976-1978 accident-involved moped riders were impaired by the use
of,alcohol and another 12 percent drinking but with the amount of impairment
unknown. The same tendencies are present in the 1979 accident data, and
drinking with ability impaired has increased to 18 percent. These accident
proportions for impairment are about two-and-one-half times the proportion for
passenger car drivers and four times the proportion for motorcyclists.

The earlier accident study also found that some 27 percent of the moped
operators in 1978 accidents had a suspended or revoked license at the time of
the collision. For the 1979 accident data, this value dropped to 21 percent,
although an additional 12 percent of the operators had a history of license
suspension or revocation. Two-thirds of these suspensions and revocations are
a1co ho 1-re1ated .

This project also examined a sample of the warranty card owners through
Division of Motor Vehicles files to ascertain the proportion in the general
popul ation with a suspended or revoked 1icense. It was determined that at least
one-fifth of the moped operator population has a recent history of a suspended
or revoked license, with alcohol again being the most prominent factor.

These proportions are all undoubtedly related to the provision in the N.C.
law which allows moped ridership without any type of license. N.C. was one of
the first states to pass any sort of moped laws, and now finds itself in
disagreement with the vast majority of other states (currently 46) with moped
laws on this particular issue (Moped Association of American, 1980). The
simplicity of the moped and the feeling that it is more like a bicycle are
perhaps the prime reasons the license or permit issue was initially dealt with
so passively. The result, however, is a loophole in the law that allows
personal motorized transportation to a group who would not otherwise enjoy the
privilege legally. The consistency with which the effects of alcohol are shown
in the increasing accident numbers highligh$ this part of the N.C. law as a
serious candidate for reconsideration. Requiring a license or special moped
permit of those who operate mopeds on the highway would be a hardship on few
citizens and would remove a very large loophole in the state's laws relating to
license suspension and revocation. Indeed, this should be a reasonable starting
point for smooth accomodation of the moped onto North Carolina roads.

Other Possible Legislation

Since North Carolina's moped laws have been on the books for quite some
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time now, it is perhaps appropriate at this stage to review the legislation.
The goal here would be that of maximizi~g the safe use of the vehicle without
discouraging the overall use of an energy-efficient means of personal trans­
portation.

In this respect, the 0plnl0ns of the moped riders in the general survey
regarding possible changes in the law can be quite beneficial. With such a high
percentage of riders having a suspended or revoked license and others who ride
without a license (including those <16 years old), it is not surprising that
only 19 percent favor the change requiring a license. If North Carolina
lawmakers were to make this change, the fairest policy would seem to be that
taken by most other states, in which either a regular driver's license or
special moped permit is required. The permit would apply, for example, to those
who have never obtained a driver's license (such as some of the older riders) or
those whose physical impairments make obtaining a regular license extremely
diff.icult. By showing proficiency in operating the moped and knowledge of rules
of the road, these riders mentioned above could obtain a moped permit.

Notwithstanding the simplicity of operation of the moped, only ~out

one-fifth of the respondents favor lowering the minimum age to less than 16
years old. Some seven percent of the respondents are less than 16, and 10

percent of the accident-involved group fall into this age category. Given that
the accident data show that younger riders are more likely to be at fault, the
riders' preference for not lowering the minimum age should be honored.
Requiring a license or permit could have a positive impact on the underaged
rider situation, in that enforcement of the minimum age law might be
facilitated.

The issue that prompted the most approval would raise the top-speed
capability of the moped (on a level surface) to greater than 20 miles per hour.
Slightly over half the respondents favored this change. The lack of speed
and/or acceleration was consistently expressed as an item of concern in other
parts of the general survey where rider opinion was asked regarding riding
hazards, dissatisfaction with the vehicle, and recommended safety changes.

One interesting fact here is that ~out one-fourth of the respondents to
the follow-up survey stated that they consistently exceed the legal top speed of
20 miles per hour. In reality, this is not too surprising, since North Carolina
is one of only a very few states with such a low top-speed requirement. If the
vast majority of imported mopeds can travel faster than 20 mph, and if there is
little means of enforcement of this provision, there is reason to think that
many mopeds shipped to North Carolina and subsequently sold have not been
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adjusted to the 20 mph requiremen~. I~peed, one representative of a smaller
manufacturer stated that no special steps ~ere taken to comply with this

provlslon. An earlier conversation with another dealer revealed that only the
literature accompanying the moped was changed to state a 20 mph top speed.

Whatever the underlying top-speed distribution, many moped riders adamantly

state that more speed and acceleration would give them a safer vehicle because
of a better ability to keep up with the traffic stream. Certainly the trend in
other states and abroad is toward a faster vehicle. (According to the MAA, all
of the one dozen states passing moped legislation within the past two years have
opted for a 30 mph top speed.) It is clear that speed differential between
vehicles is positively related with accident involvement. Since many mopeds are
in non-compliance under the present situation, the allowance of a 25 or 30 mph
top speed should at least be addressed. However, there appears to be little
scientific evidence as to what constitutes an optimum safe speed .

. Surprisingly, one-third of the riders favored a mandatory helmet law. This
has even been a sensitive issue when applied to higher speed motorcycles in
recent years, so support of this magnitude from riders of low-powered mopeds was
unexpected. There was strong support from those who already wear a helmet when
riding their moped, along with the 22-55 age group and females. The available
accident data both here and abroad show that head injuries are prominent when
moped accidents result in serious injuries. There is no question that research
data show that helmet usage significantly mitigates such injuries.

However, passage of a mandatory helmet law would be difficult. Only four
other states have some such provision for moped riders (Georgia, New York,
Oklahoma and Tennessee). Many of the respondents to the general survey went so
far as to say that they would sell their moped if such a law was passed. The
prevalent industry feeling is that helmets are deleterious to sales and that
while helmet usage might be encouraged it should not be required. Suffice it to
say that introduction of such a measure would most assuredly meet with spirited
debate.

There was very little support (12 percent) for mandatory insurance for
moped riders, and many again stated that if such a requirement were forthcoming
they would opt for a motorcycle. Support for mandatory registration was much
higher (27 percent), but it was apparent from some of our follow-up telephone
conversations that respondents were not exactly clear on the concept here -- the
intended concept being a statewide, centralized process handled through the
Division of Motor Vehicles. Registration would aid in the recovery of stolen
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mopeds and would be a boon to research·<"~ffprts like this one, but on the whole
would probably not be a cost-beneficial program for DMV.

In reality, all of these legislative issues are interrelated. Rather than
any piecemeal modification of the existing North Carolina law, what is needed is
a look at developing a comprehensive package of moped legislation. For exmple,
any increase in top-speed capability might affect both licensing and helmet law
needs. Also, it may be the case that North Carolina should consider the
bi-level approach taken by New York State, where different requirements apply to
mopeds with ~20 mph and >20 mph speed capabilities (although this could result
in real problems for enforcement personnel). Whatever the course of action,
this document should provide useful input.

The Future

As transportation fuel costs increase, mopeds will likely continue to gain
in popularity. We feel it is important to continue to monitor the accident
experience of these two-wheeled vehicles. And since North Carolina's laws
differ from most other states, it will be important to see if this relates to
differences in accident experience. Given the present situation, it is felt
that this is as reasonable an attempt at a moped exposure study as can be
expected, and only some form of centralized registration would aid in uncovering
more riders. It is hoped that attempts at effective legislation will continue,
especially as regards the licensing issue. Beyond that, other legislation or
programs should be based on data like that we have compiled in this study, data
that allows one to gear such efforts toward the moped riding population.
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A.l. General Survey
THE'UNIVERSITY OF NORTH CAROLINA

H I G H 'w A Y S A F,E T y'" RES EAR C H C E N T E R

CTP - 197A

CHAPEL HILL, NORTH CAROLINA 27514

TELEPHONE (919) 933-2202

Dear Moped Rider,

The University of North Carolina Highway Safety Research Center is
interested in learning more about how mopeds are being used in our state.
The leading moped manufacturers and distributors have helped by providing
the names and addresses of North Carolina moped purchasers, including your
own. We are contacting you to find out more about the use of your moped
and to ask your opinions and suggestions for improving moped safety in
North Carolina.

If you bought the moped primarily for your own use, would you please
help us by filling out the following brief questionnaire, then returning it
in the prepaid envelope? If someone else is the primary user of the moped,
we would appreciate your passing the questionnaire on to them to complete.
Our goal is to hear from as many North Carolina moped riders as possible.

Presently there are not many riders in the state, but we expect the
number to increase with the rising costs of gasoline and new cars. Since
the moped is such a new vehicle and not much is known about it, it is
important for you to share your experience and thoughts with us. You are
our best source of information, and we need your help.

Results from both this survey and a follow-up survey of a smaller
sample of North Carolina moped riders will be presented in a report to the
N.C. Governor's 'Highway Safety Program. We would also like to send those
,of you who are interested a summary of our findings.

If you have any questions about the surveyor its intended use, please
feel free to call collect at (919) 933-2202 during normal working hours.
Of course any information that you provide will be kept entirely confiden­
tial and used for research purposes only.

Thank you for your help.

9~/~
Jane c. Stutts
Research Associate

P.S. The enclosed yellow vinyl bumper sticker is self-sticking, removable,
and specially sized to fit the rear fender of a moped. Whether or not you
wish to use it on your own moped, please accept it as a token of our
appreciation for responding to this survey.

THE UNIVERSITY OF NORTH CAROLINA is compoJl'd of ,h, six/uN public s,,,;o,. insfitutimu in North Cnl'Oliua
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North Caro1ina
Moped '~uestionnaire
, ";'

If you own or ride more than one moped, please answer for the moped you use most often.
Also, keep in mind that we are interested in the "typical" use of your moped. If your
ridin,g habits vary with seasonal changes in the weather, etc., please answer for an
average week. Thank you!

1. What brand of moped do you ride? (Motobecane, Puch, etc.) ---------
2. How long have you been riding this moped? (Check one.)

o Less than 6 months 0 1 to 2 years
06 months to 1 year 0 More than 2 years

3. How many total miles has your moped been ridden?

Is this an estimate or based on an odometer reading?
o Est imate 0 Odometer read ing

4. Approximately how many miles
o Less than 10 mi les
o 10-24 mi les
o 25-49 mil es

do you ride in an average week?
o 50-74 mi 1es
075-100 miles
o More than 100 miles

(Check one.)

5. Do other people ride the moped regularly?

DYes 0 No

If yes, please list their age and sex and the approximate number of miles per week.

Age Sex Mi 1es per Week

6. What do you use the moped for? (NUMBER in order of importance AS MANY AS APPLY.
1 is most important, 2 next most lmportant, etc.)

__ Commut ing to war k
Commuting to school

-- Trips to a specific place of recreation
Recreational trips with no specific destination (pleasure riding)

---- Shopping/Errands
Use in business or work (deliveries, etc.)---- Visiting relatives or friends----

Any other uses? (Please describe.)

7. What is the average length of a one-way trip on your moped? mi 1es-------



o Occasionally
o Never
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8. On what type of roadways do you ride? (NUMBER AS MANY AS APPLY in order of
amount of usage or mil eage. 1 is used most often, 2 next most often, etc.)

.~..
Residential streets,' ..

------ Downtown business streets !

Other major streets (heavy traffic) inside city or town limits
------ Rural roads, speed limit 45 mph or less

Rural roads, speed limit greater than 45 mph------
9. About how often do you use your moped? (Check one.)

o Daily 0 Once or twice a month
o Once or twice a week 0 Less than once a month
o Several times a week

10. When during the week do you use your moped?

o Mostly on weekdays
o Mostly on weekends
o Both weekdays and weekend s

11. What time during the day do you most often ride? (Check one.)
o Morni ng (before 10 a.m.)
o Midday (10 a.m. - 4 p.m.)
o Late afternoon or eveni ng (after 4 p.m.)

. 0 Morning and evening commuting hours
o No specific time

12. Approximately what percentage of your riding occurs in the various seasons?
(The four percentages should ada to 100%.)

Spring (March-May) %
Summer (June-Aug.) %
Fall (Sept.-Nov.) %
Winter (Dec.-Feb.) %

100 %

13. Do you carry passengers on your moped?
o Never
o Occasionally
o Often

14. Do you wear a helmet?
o Always
o Usually

15. Have you ever been involved in a traffic accident while riding this moped?

DYes 0 No
If yes, please answer the following. If more than one accident, use back
of questionnaire.
When did the accident occur? (month, year) ___

Were you (or any of your passengers) injured? Please describe.

Briefly describe what happened. ___



A-5

16. Have any other riders had accidents on. this moped?

DYes DNo

If yes, pl~ase give date of accident (month, year): -------------
Injuries (to operator and any passengers):

Description of the accident:

17. What do you feel are the greatest hazards to moped operators? ---------

18. Are you satisfied with your moped?

DYes DNo

If No, please explain: ----------------------

19. Would you recommend any safety changes to the vehicle itself?
DYes ONo

If Yes, please explain: _

20. N.C. law currently does not require a driver's license to operate a moped but does
require that the operator be at least 16 years old. The top speed of the
moped is set at 20 mph and there are no helmet, insurance, or vehicle regis­
tration requirements. Would you recommend:

Requiring a driver's license?
Lowering the minimum age?
Raising the speed limit?
Requiring all riders to wear helmets?
Requiring insurance?
Requiring vehicle registration?

Yes
oooo
o
o

No
o
o
ooo
o

Would any such changes to the above laws have affected the purchase and/or use of your
moped? Please comment.
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. ........

Now for some information about yourself, would you please complete the following?

What is your age?

Your sex?

·0 Male
o Female

Your Race?

o White
o Bl ack

What is your family's

o Under $10 ,000
0$10,000-$14,999
0$15,000-$19,999

o Indian
o Other

total annual income?

o $20,000-$24,999
0$25,000-$29,999
o $30,000 or over

of education?What is. your highest level

o Grade school
o Attended high school
o Graduated high school
o Attended co 11 ege

What is the population of the

o Rural, or less than 500
o 500 to 999
o 1,000 to 2,499
o 2,500 to 4,999

o Graduated co 11 ege
o Post-graduate work
o Other: --------

city/town where you live?

o 5,000 to 9,999
010,000 to 24,999
025,000 to 49,999
050,000 or over

THANK YOU! PLEASE WRITE ANY OTHER COMMENTS YOU WISH ON BACK OF FORM.



Thank you very much for completing our questionnaire If you would 1ike a summary of
the results of this survey, we need to have your name and current mail ing address •. We
are also interested in getting back in touch with those of you willing to participate
in a more indepth follow-up survey of a select group of moped riders. 'This survey will
be conducted over a 4-6 week period in the summer and will seek.to.gathermore·specifi
i nformat ion about the day-to-day use of ,the moped'i:-' ···i,,' .,,::n.:,"\/hil

o Pl ease send me the' results

01 would like to participate

Name

Address

\. :J>
I

-...,J
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A.. 2. Foll ow-up (Mi 1eage) Survey
THE UNIVERSITY O,F NORTH CAROLINA

HI G H WAY SA F,E T Y'" R.,E SEA R C H C EN T E R

CTP - 197A

CHAPEL HILL, NORTH CAROLINA 27514

TELEPHONE (919) 933-2202

Dear Moped Rider,

Several weeks ago you completed a questionnaire designed to give us some
first-hand information on how mopeds are being used in North Carolina. You also
indicated your willingness to participate in a more in-depth follow-up survey.
This package contains the materials for that survey. We appreciate your
helpfulness in the past and are grateful for the opportunity to continue to
learn from your riding experience.

This follow-up survey is designed to obtain more detailed information about
the. use of your moped over the next four weeks, based on the responses you give
us on the four enclosed postcards. Each of the four postcards has been labeled
with a different week, beginning with July 6-12. It is important that the four
cards be filled out on four consecutive weeks, and that we receive a card from
you each week. After filling out a card at the end of the week, simply fold it
so that our address is on the outside, staple or tape it closed, and drop it in
the mail to us.

Questions on the postcards primarily ask about mileage on your moped during
that particular week. We realize that mileage can vary from week to week even
under normal circumstances. However, if for some reason your riding pattern
during one of the weeks is not at all typical (for example, if you are on
vacation or sick), please note this in the space for comments at the bottom of
the postcard. Even if you do not ride at all during a week, we would still want
"0" miles filled in and the postcard mailed back.

Attached are a few sample forms that can be used as guidelines. Please
look these over and then give me a call (collect, 919-933-2202) if you have any
questions. Remember that all of the information you provide will be kept
entirely confidential and used for research purposes only.

Once again, our thanks for sharing your riding experience with us. This
fall we will be sending you the results of this and our earlier survey.

?:~
Jane Stutts
Research Associate

THE UNIVERSITY OF NORTH CAROLINA is compo,w'd of/he Jixtfnl public seNior illstitul;(ms i" North Carolina
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.......
SUMMARY OF MOP~O·USE

for Week of Sdrll'tG through _

1. Record the total number of miles you rode the
moped during this seven day period.

2. Use the following list to enter your weekly mileage
(above) by type of trip taken.

Type of Trip

Going to and from work •.•.• , .• ,
Going to and from school , , • , , . , ,

Trips to a specific place of recreation
(swimming pool, gym, etc.) .•.

Recreational trips with no specific
destination (pleasure riding)

Shopping/Errands . • , . , . , • . •
Use in business or work (deliveries, etc.)
Visiting relatives or friends
Other (describe) _

3. Now list your total weekly mileage by the
type of roadway used.

Type of Roadway

Residential streets .•• , ....
Oownto~n business streets , , ••.
Other major streets (heavy traffic)

inside city or to~n limits, . ,
Rural roads, speed limit 45 mph or less
Rural roads, speed limit greater than 45 mph

/$

4­
7

//-13

~T~ta1
~ml1es

Q)
E
It!
VI

Q)
.r:....
Q)
.0

~

~

It!

"0
~

::>
0
.r:
VI

VI
~
Q)
.0
E
::>
<::

:~.

Q)
VI
Q)
.r:
1-

4, What percentage of this travel occurred
under conditions of darkness?

5. How many falls or accidents did you have
during this seven day period? •..
For how many of these falls or accidents did you
receive some form of professional medical
treatment (hospital, doctor's Office, etc.)?
For how many was there some personal injury and/or
as much as $200 property damage? . , • • . . .
How many other "near miss" situations did you
encounter that could have resulted in an accident?

Ie; percent

THANK YOU. Please use the space below to add any other comments you wish
about your riding experience this past week.
go~ r)4r n?lrr J"if~Ar;i7t/ ~'/p<,ne/ "" t;. //;krkennr.
~"'r( t?t:C'-trr4/ t4lun et'n'v/-y Q t tf1 &ttr- ~rn<!.,,1/,../c- /h-

nnrt ,/ /ne-. JoI'~ -/;--tJ,£ ~/AU... ?thIn. A t:6-~"Y~r /A.I""e./
me- ~'7. II ;-;I</l "tt/~el'7 'fur/lui 175A t:: ~ Ctdft/7!J nn ,/,,/.
11",/ f- bl'7i- t ~, t- /n 6o~ (J.If.ifc'(" " be-- t' d/;/ /7i?! #// ,
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SUMMARY OF'MOPED, USE

through _

1. Record the total number of miles you rode the
moped during this seven day period.

2. Use the following list to enter your weekly mileage
(above) by type of trip taken.

Type of Trip

Going to and from work • • . . . . . . •
Going to and from school .•......
Trips to a specific place of recreation

(swimming pool, gym, etc.) .••
Recreational trips with no specific

destination (pleasure riding)
Shopping/Errands . • . . • . . . . .
Use in business or work (deliveries, etc.)
Visiting relatives or friends
Other (describe) _

3. Now list your total weekly mileage by the
type of roadway used.

Type of Roadway

Residential streets
Downtown business streets ...•.
Other major streets (heavy traffic)

inside city or town limits ...
Rural roads, speed limit 45 mph or less
Rural roads, speed limit greater than 45 mph

<ll
E
ttl
VI

<ll
..c:::....,
<ll
.0

~

~

ttl

"0
~

'"o..c:::
VI

VI....
<ll
.0
E
:::J
c:
<ll
VI
Ql

..c:::
1-

4. What percentage of this travel occurred
under conditions of darkness?

5. How many falls or accidents did you have
during this seven day period? .•.
For how many of these falls or accidents did you
receive some form of professional medical
treatment (hospital, doctor's office, etc.)?
For how many was there some personal injury and/or
as much as $200 property damage? . . . . . . .
How many other "near miss" situations did you
encounter that could have resulted in an accident?

.;. percent

THANK YOU. Please use the space below to add any other comments you wish
about your riding experience this past week.

Th/..r hI{ /7d' p ,crl'/c"4 w~~~ . Only r-~d~'

'2 e!py'r . Ho j?U wA'./ /it- fhfl,P ,£r.. I'?r'''/rr-

tJ !'ifY- d'~! <;; •
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.~ .

SUPPLEMENTAL QUESTIONS
(For first week only)

Use the scale below to answer the following set of questions.
Write the correct number in the box.

2 3 4 5

AlwaysSomet imes
·.LI ...L- L-__--L ......

Never

How often do you ride

- as close as possible to the right hand
edge of the road

- a few feet out from the right hand edge

- in the center or slightly left of center
of the traffic lane

- off the road completely (on shoulder)

- on bicycle paths or in designated
bicycle lanes

- faster than 20 miles per hour

- against traffic (i.e. wrong way)

- with your headlight on during the day

- using your pedals (not counting when
starting the engine)

o
o
o
o
o
o
o
o
o

THANK yOU. Please use the space below to add any other
comments you wish about the above questions.



APPENDIX B

North Carolina Traffic Accident
Report Forms

B.1 1I01d" Form - Revised 11/15/76

B.2 II Newll Form - Revised 1/1/79



8.1. "Old" N.C. Traffic Accident Report Form.

'n fillin'll out the.. it..... on ,h. back u•• the foliowinQ ••ampl..:

3. ' •••4 I 11..-,
•• G.I.....w.I,h' .....
5. CMIttI.. L. ., _,t",
,.,...1",

7. ".kl", 'I,,,, 'ur.
I ....kl", '-It 'ur..
9. 1Il••I U ''''"'

10. a.llh...
I1.SI_I ,.,,"'''''
12. S,.,.I,. I.. , .,
13. '.,111""
14. L I"""""" pMltl ...
15. Oth...

... VEHICLE DEflECTS (LI,'....._..
,. O,'eeU". lit....
2. 0.1,,'1". Ne411~••
3.0" ..,I".,•• II,h"
4. a.INti"• ., 111,
5. O.f'''I''. I .
,. Otkef 4,'ee"
7.N "I'IIe"-•••".
•• N , 4.t....4

).,hl_,
of. Oth.r ,..,.1,.1 1.,.Ir_1It
5. a••Wi.'I_ tMf __,,1"4

.I.h'.H._I
7.C..... I'I....... '-"

13. CHEMICAL TEST
U. PEDESTRIAN ACTION

1. C,•••I", •• hlt.'•••U...
2,C,...I",,,.. "I"", tI...
3. C_lftI it'_ IM"I,,4,..4 1c1e
4.W.IU,.. " treftl.
5. W.lkl", .,.I",t ".fIl.
•• G."I", ~, ..hkl.
7.5'.'"'1"'1.. '....
,.w.UIttI.. ,..4
9. Pl.y.,.. h" ....

10. Lyl"t I", ....
11. on-
12. H.. I.. ,..4

15. VEHICLE ....."'EU'IER
I. $,.",.4 I.. tt.....1 I.....
2. P•••4 GUt .. tr_.1 1_,

4. C_.r.1I ., .~,.••

...... 5, ~:;:i,':._.,..r
_.tt-W.

•• Brl ..
7.U ,...
•• T,oH4c 1.1...... C"'~.__41,..

t. $'1" ., II." ,."
10. A"I",.I
11, Ditch be,,1t
12. P.,II....eh'e '-
13. P.4""'I..
14. 0 .......~I.ct
15.M..,.

11. S08RIETY
1. H•• fl. lI••" .1"".'",
2.0,'''''.1 1111' 1....,.1'••
J, Drlllkl~"V a.I. t."1,...",1 ,,,.,.1,_,,..
•. U"II"_,,

12. PHYSICAL CONDITION
1.1112.,...,_4

•• WI!UHER
I.CIe.
2.CI-'y
3. R.I..I...
4.S.._I",

S. F..
'.51..'.h,11

t. TRAFFIC CONTROL
1.5", .1,.
2. Y~h'II,n
J. St., .... , •• I,MI
4."I..hl",.I,_1

wl'h I"" .I,n
S. FI..hl.....I'_1

wll"_t.t.".I,n
6. R. R. I'" ..... n..he,
7. R. R. fI.,her
•• Offl...,
9. Othe, 111,,,1.,

10. N..........I ,........
10. oaJECT STRUCK (fI,.,

I. Tre. ""Iy)
2. Utility pele
J. ,_•• I.,.. ,..,

,. ROAD DE HCn
I. L•••• ",.,.,1.1

....""f••
2~ H.I...... , "'".
3. L_,h_14 ..
4.S.ff.h_14 ,
5. Other ...f.ell
• ...... 1tfId.,

••n"'IIC.I...
7.N....'ect.

•• ROAD CONDITION
I.D,y
2. w.,
3. all,
4. Mu4l11y
5.5no.y
6. Icy

7. LIGHT CONDITION
I. a.yli,ht
2. Du••
J. a..."
4. a"'.,.... (I"'''' li,h'llII)
5.0.,1t..... (I"'.'n"

lI,h,,4.

1. LOCALITY
I. a... ' ..
2. Ao.14 II.1
3. Sch..I' ,1.",......
4. 0,." c-'t"

2. ~PI!IED LIMIT
J. ROAD F!4TURE

1..,14 _ ... ,....
2.0,1 ,
).... 'S.'l""..ueetl..
4.lnt.,',." ....f ,.,.

' ..4••.,.
S.N...·I"'.,.••, ..

_di... " ,
t. (..4 ., "liMI,.. ~

.i.-14•• hi,h• ..,
7.0."'-,

4. ROAD SUR''''C!
1. c......,.
2.SM.."' ••~.1t
3.e..,••••"".I,
•. G,...I
S.DI" ••_

'.Oth"

OMV.349 (Roy. 11/15/76)

Palmi An!'a

o Miles ,Hwy. No. {I., U.s., ~;::' R.P., R.U.} If No., or within corporate limits, identify by nome

___ 0 F••, 0000 F",m T.w••d_-.:;:=~~--;:;::--:-:-..,,===~....,..,- I
(0 Ft. if Internc.) N E 5 W Hwy. No., 0' Adjac."t Co"n'Y Lin. Hwy. No., City, or Adjaunt County Line

Ron off Road Non·Collision in Rood Collision of Motor V-hicle in Rood With:

~ w 1. Right 12• L.ft J 3. St'alght Ahead J4. ove'tur"ts. Oth.r in Road J6. P'd •• t'ianI7. Pa,k.d V.hicl. 8. Troinl9. BiCYCI·ll0. Ani"'elT 1. ~~~ r2.0ot~r

0 .. I----'-,"'"""".-l-....,.,C""":":-:-~-c!:::_,_.,.-...,....L.:_:_:_---''----...J..------I.--...J..---..I----'---...L---I8:: Collision of M.V. in ROCld With Anoth., M. V.

0( 13. Reor end U. R.Clr End 115. L.ft T"rnJ16. L.ft T"I'nI17. Rieht Tu,n 118. Rieht Tur" 119.Heod On 120. Sid••Wi P.j21. Angle 122. Belckine
Slow or Stop Turn Some Roadway Cron T,afficl Sam. Roadway I CrolS Traffic I

Dnv.,: -:::- ,..,,- -.,._=-, Driv.r: -::_-------_,_,..,,---------,.----.1
Fir., Mlddl. Loat HClm. First Middl. Last Nome

No. of
V.hicl ••
Invol".d

VEHICLE NO.1 VEHICLE NO.2 PEOESTRIAN

y .. 0 N·D

Add,...: -::-,-- !
Zip

City: Stgle: -'-..--NC;0de-----1

I. elbo •• oddr•• , .am. 01 on Drive,'. Licens.? 0 0
Race/S..: Orl"er'. Lic. StClfe· _

Vehicl. Drivabl.:
n.moved to: -IY.. 0 N.D

Adeh...: -------------,Z""I-p-----I

City t StClte-y-.-.- ;:d. ...j

Is abo"e Clddr... u"'. o. on D,iver'. Licen ..? 0 0
RCln/S..: __ Driver', Lie: Stelte:_

Oat. of Bhth: Month Doy Yu' Sp.cify Re •• ,iction: ------1

Remoyed to: 1

Dote of Blrlh:-:/oI"'.-n"'"...--::OC".y--."y"'.-••-. Specify R•• triction: 1

Memb.r of Ve. No. V.h. Veh. V.h. Memb., of Y•• No. VIlt. Veh. V....
Ann.d Fo,ces 0 0 Y.CI':__ Mo••: Tvpe:_ Armed Fo'ces 0 0 Y.or:__ Make: Typ.: _

Lic.Plor. No. St4te: Yeor: Lie. PI CIte No. Stat. VeCl': _
VIN • OOOM. • _ VIN ODOM. • _

O'Nfter: 1Owrler: 1

Ade"...l -..".Zl::-.-----I Adcl,•• ,: ----------------"Z;'=.------I
City: Slate: Code: -j City: State: Cod': _

Part. Amount PCI,1s A"'o"nt'
Oamaged (TAO) of Damag. $ Oamoied (TAO) of Domoge $

V.hicle Drivabl.:

Au"'o,ity:

Add,ess: ...:... 1 Add,ess: --------------------__-1
By: Authority: By~

Oth., 1$ Amt. of Do",. Owne, and
P,op.rty Oomagecl Add,e..

Gi", inju'y cl.... r••tflint u,.d, r.c:e..... ,nd 'OiIe 0' .11 occ:up'nt. in the ,pac. corr.sponding '0 the ,ut occupi.d. Nem•• end .dd".... IIr. n.c....ry fOt Pt',.on. who
w.1I inju,.d. For type of R••f,.int (R'•.l uI.d! U - Non,. L - LAp &elt. LS - LAp .nd Shoulder. 5 - Shoulde' kit onlv. YR - Child R,.t,.in' Sy.tem.

INJURY SECTION INSTRUCTIONS

I- -j;::t.e'
C,n'.'
Fron'

~

.!-
:':1;
0 ....
::;>N
.. ~·k,...,=...,....,..,,.....,--...,.....,..""T_=_=...,..--:__.__:...,..-...,..-_.__;;--.-...,..:_:_-.---.,.;:_::_:;:"_,:7.-:___;_._-_:_--...,......,_=_=_.,..--I

Z
"':eO ~ K=l(ill.d A=lncopocitatingl B=Nonincopocitotini -Injury other than K or A evident CI' the sun. C No "i'ible .i;n of ,njury but complaint 10=NCI injury

w Z1--..-~.,.-.,._:_I-.L-I-:::-::7:::::-:::7:':_:_::"7::::_:::_:::::::::--I_=_=~T._:_r:;'",:_'_r:_·Tf'-••_In'-.~'''::-.::m::...::::'.:'..,::.':'n;;''':;n:'.:.;e~IOU::_:'''~.:::.~.;::l=::_--_J
~ 0: ~ SEAl Inj R•• Race .lee INJURED HAMES AND ADDRESSES SEAT lnj Res RClce Ag. INJURED "'AMES AND ADDRESSES
u c:.2' cI w.d .se. cl usd .el(

~H ~L~.;hj=tltF]w!>d;~:~;I....8'·~,N<~...~.~,.. ~~~~~~L~.~..~.~·:GL.~f~' t1=tf;f'~·!i·!,G,F;<l..;S,~N{·~.:~<.·';'~..2G·'~f:I~"'.O[,-,"~!~;,.."'~..~;,~2,•.L~....~.~j~,~,.•~•..~ U ~ ~,ont ;::"", Front ", /::,::::,.;":::-£ioRIVEIl.: :-';'/':,

.... z:l:

Total No. In;.TOlol No. Occupant.

H",,,,b.,

To.ol No.I"i.

!-- -jL.h
Reo'

I-----------------j :~~~'

I--.....:--------------j CR:~:

Right1-----------------tFront

Add".. Phon. No. 1
Addr... Phon_ No. 1

________________ Chofg_(.) (Cit. HO.) 1
Olo,ge(.l (elL HO.} I

. Right

~
F,on'

L,ft
:.. R.o,..
0
w Cente,0
Q R_.
\Y

Rloh'
R.o,

I\.
Total No. Ocwponl.

I"iu,.d 'oM'" to:..
'" WIT· N......
~ NESSES NCH'Ille

A,,,.,.: No",.

N....
Si., H.r.



B.1 .a

In filling 0"'. fM" ite"" on the back ut. the followin, e.ampl..:

3. ' •••4 I" " 1 1_•
c. e,l...".I,h, .."
S. Chefttl.. , _.1..
t. , ••• 1",

7.....1... ,I.., ,"'"
'.M.kl", IeIt'WII
t kl U'_

10. a ,"1
11. SI_I ".,11I..
12. S'ertl I" , ........,

13. '".'''U. L.... I... ,.,1ae4 ,..ltl.
15. Oth.

U. YEl1lCLf DfHCTS (Lt.1_ )

t. D,',cl'''' h.
2. 0,1••11 h•••U.hll
J. O,'.cll II."••
4.0.1..11.., ",..I...
S. O.f.c"". , .
,. Oth.. 4,f ..
7. Net .,,__ If ".hell...

•• N••,••tI ••t."...

3•••1_,
~. Ote.- ,..,....11.,..,.__
5. 1It••"'leU_ ".. c_,11.4

wl'h
6. H._I
7.C-"ltl........__

U. CHEMICAL TUT
U. ~Eount1AH ACTION

I. C'••• I....t In"fI.etl_
2. C,..,I", lMt ., I"''''M''_3.C_,,,,"'__hlftll

,.,11.....hlele
~. W.I.I,. wi'" ".flle
S. W.'_I,. 1"., ".IIi.
6. C.'tl" If ...hlel.
7. S.....I"I I" ,_4
'.W••I", I",.."
t. 'I.yl"l 1",-.4

10. Lyl", I",....
11.0''-
12. Net ii,'....

U. VEHiCLE IUoNEUVER
I. St.,,.,, I" " 11 ...
2. , ..." " 11.,...

•. c.,.'..n ......4,.••
1"_,11.,,

J. G_4t.U ., ......4.....".,,_llll_.. ' ..
1. U er ..'0 rieHlc hi.....WItt,__4.,,,
9. Sl,.... ,1,1'1 ,.,,

10....,,1_1
11. Dlfch~".
12. P.,1r.4 hlet.
13. P "
U. OfM' '''j.et
IS. N...

11. SoaRIETY
I, HI'" ..,, MI" tl,I"U,.
2. O'llIkl" III., I.,.",,,,
3. DtI".II'I.-w" ,."

",'erIllIM 1,..,.1,_",
•• U..II.._11

12. PHYSICAL. CONDITION
1.11I
2. 'ItI••4

.
.<-

•. wEATHEIi
I.C••
2. CI,~,. •
3•••1,,1,.
4.S,,_li•
5. F..
,. Sle., 01 100.11

t. TUF'IC CONTROL
1.S,.,.I."
2. V"III .i ..
3. s,., I' .1 1
4.FI..hl"••1 1

wl'h .,., .1."
S. FI••hl,..I._1

wl,h"" •••, .1."
6. R. R. .....ftII f1••her
7. R. R. n•••
I. Offlc"
,. Cth.' I••

la. H. c ".1 "•••".
10. OeJECT STRUCK (fl'"

1. T,.. .,.,1'1
2. Utlllt, ,.1.
J. , ....... f.... ,..,

s. ROAD DI!r!Cn
1. l •••• _,..1,1_.!WI..,
2.H.I......''',..
3.L_.h_III....
4.'''''d._Ioll••
5. Ot..., •• fe•••
'.11..4 .,....

c ...." ... " ...
7. N.II.,•• "

,. 1101.0 CONDITION
1.0.,
2. w••
3. Oily
4.M~.,5.',,_,
'.Ic,

7. LICHT CONDITION
I.O.,II,h.
2.01,1'.
3.0.w"
4.0.'11 (.",••, lI.h,.II)
5. D., (.".,. "..

Il.h, .

1. LOCALITY
I. alt,h...
2. "".u'I.1
3. $01"'_' & ,I.yt........•. 0,.",.-..,

2. SPUD LIMIT
3. ROAD 'UTUR'

I .•l ~.....
2. D.' ,
3."'"., Hl'.flec'l_•• h.'....ell__ tw.

,.-4.".
S. N_.h.~ tI_

_lil."c' ,
•• I ..... MII""I"" ,f

4;",4.4 hi,h."
7.0.....

•. ROAD SU""C!
1. C.ooel."
2.S m••,..•••
J.C.., ~.1t

.to Gr .
S.DI,'. I,";

•• OtIM'

VEHICLE 1 POINT OF INITIALCOI'fTACT

Unde,"'oth:
F'OrIIO :2

C,ntlt023
A.., 0 24

VEHICLE 2VEHICLE 1

UnlPtCifiotdO 25
Chtdt h... if ,of! 0...., a 26

17. E.fimot.d Spe.d

19. Distanc. Trav.l.d
Ah.r Impact (ft.)

18. Ti ... Imp,essions(ft)

1S. Veh. Moneu.... '

NO

D

VEHICLE 2 POINT OF INITIAL CONTACT

I I iii ., ..-,
I j '! . j, : ,-< • L I
t I, -I t J ~ ~ i- t- I . I .. ~

t t ft· -l,J I!; " I '" 0-I : I 1 1.I ..q . :++L., .
r 1 I !... t ·j ..·,-t' t' ,+t'

Iii II . I '+1'-\ t • '.' -- I

Ii I j il E: Ii Ud;-; i ~ ': _:
I '. II : , Tttl j 1t i-I' :
i 'I' I' I' It· JI.'. I ",;, t-
.: l.. I - . i \·-l-·i' I LJit i ! ',', f" j I . d -f I ;-~·t-· I i .,i,. ,, '11' I I ' ' '1'- I I: i+' : I : '1 ,-',I·j t t i !I I , I ~lj'll ;U Tlif :_:-! ", I: ,I I , ' I' j ' I,

I I I l' t I' f r ,-, t j I" , '

1

1

"1: jll; IH1 II ~i i i: I \ ~-!::,'t1 " I--t f '1[1' r ' t tf ' ,I, I -t .. , j 1 f "I I. -I ,-

\ 'I' jill' I t, 'I !;. 'ft t'l'trl-1 l' j-tt'~ -j : ,-. ~
~ IJi I( ~ " l t~j lIlt.! f r ;
I .JJj 1[) 'f-t I: -+!: r I, L:- I , : ~ i

I -liHI i (, 'I·'j j 1''1'' I r f~' ': I
It ! t • ft : r I' ' >-i'l -I r ,- ,

Undernllcrth:
F'OftI022

C","r013
A..,02'"

Untptcifilld025
ChIdl h.., if roll 0_016

I. Locality 9. Traffic Control

2. Spud Limit

3. Rood Feature 10. Object Struck

4. Rood Surfoce H. Sobriety

5. Rood Defects 12- Physical Cond.

6. Rood Con di .ion 13. Chem. Te.t YE5
7. Light Condition 0
8. Weother 14- PH. Action

INOICATE
NORTH

o
...., ,:

Vehicle 1 was Traveling D 0 9 0 on Vithicl. 2 was Trav.ling 0 C.l 0 D on

N E W N E S W

OESCRIBE WHAT HAPPEN EO,

Vehicl. VIOLATION INOICATEO EMERGEHCY ASSiSTANCE RESERVEO FOR STATE USE'
I 2 INFORMATION ORIVER 1 ORIVER 2

DO I. No. Via lotion In di coted
21.

00 2. Excessiv. Sp••~ INVESTIGATO R Oo.m.
20. Direction Direction 26.

00 3. Yield Violation NOTlFIEO O.·m. n. Charge 23. Cnorge 27.

00 ... L.ho'C.",., BY 24. Misc. Action 25. Misc. Acrion 28.

RESERVEO FOR CITY OR OTHER USE'
00 So POlling Violation

006. Stop S••,Yi.ld S. Via. INVESTIGATOR O,·m.
DO 7. TtoHic Signol Via. ARRIVED O.·m.
el 0 8. Sof, Mov.mant Via.

00 9. Too Close AMBULANCE Do.m.
0010. I",prop., Tum. ARRIVEO o p.m.

CJ 011. I",prop.. 0' No Sig'lal OTHER COMM ENTS'

CJ 0 12- Improper Pa~i"g Location

DCI3. Oth.r Improper D,iving

(ducribe)



IINew ll N.C. Traffic Accident Report Form.

2. Pa~kl!'d vehicle 19. Medin barrier} Non· •• DISTANCE

t~~d:~~ia~QPed D. ~~'ian barrier ~~ird- I. In. road
5. ArIimal lace 2. RI8hr of rokl, ().1O ft.
6. Tree 21. Brid,.e r.il end ). R!3h r of road. 1I~J} h.
7. Ulility pole (with or 22. Brid,.e rail face 4. RI3hl of road. Over j() h.

wilhoUf lishd 23. Onrhead pan of 5. Left of road, 0·10 ft.
8. Luminaire pole undefllau 6. Lefr of road. 11' 30 fl.

(non~brealc:a....ay) 24. Piet Oft shoulder of 7. Letr of road. ont 30 fro
9. Luminaire pole llnderpass 5. TRAILER TYPE,

(brealea.....y) 21. Pier in media.. of l-?N===SE:"a;RAILERS

IO.~~~~~~~:~:~:;) tian 26 ~~defllass( . CT = Camper

II. Offidal hi,.h ....ay sillt .....a~II~~:ln~~:::~)nB ~i : ~~irl~:
12. ~:::::::~~~ sip 17. ~:~~·c ~~~~·dn or HS = Hou~ lrailer
13. Guardrail end on 18. Cillch basin or clllnrt (mobile ho~e)

shoulder o. shoulder TV =: Tow~ ...ehlcle

14. Guardrail face on 29. ~atch ~..in or cul ...ert ~iMI:;~~~~~RS
shoulder J) ~. m:et~anIe TN = Tanke,

~~: g~:;~;:i: i::eir.mediaa 31: M~~~bo1l.an VN = Van .
media.. 32. Feace or fence pon FB = ~~~Ibes; lr .. let)

17. ~dulder barrier} No... ~t ~::hllU~:i~:arrier or plado~
IS. ~~::Ider !MInier ~~rcf.o H. Other object (dueribe) OS = Ocher HIlI1

8. Ttain
9. BiC1de
10. Mop~d
11. Animal
12. FiJ:ed object
13. Olher obi~CI

COLLISIOH OF MOTOR
VEHICLE WITH ANOTHER
MOTOR VEHiCLE
14. Rear end. slow or stop
1.,. Rear end. rum
16. L~h tum,same roadway
17. Lefr tllm. different

road"ays
IB. Risht I\UO, same

roadway
19. Ri,ght rum, different

roadways
20. Head on
21. Sidt!Svip~

22 Angle
23. Badins

3. OBJECT STRUCK luclud~

In" anolh., "'..., ....hld.
In tr.ff1c)

L Non.

18. Crossin, not ac
InterseclioQ

19. Comi", from behind
puked vehicle

:;n. Walkin, widl uaUic
21. '1alkinllllainsr traffic
22. Gettin, on ololf

vehicle
23. Scandin. in road
24. World"A: in road
25. PI ayina in road
26. Lyin8 in tOad
'l1. Ocber in road
28. Nor in road

2. ACCIDENT TYPE:
RAN OFF ROAD

L Ri,hc
2. Left
3. Slf.i sb [ ahad

NON·COLLISION
4. Overturn
5. Other

COLLISION OF MOTOR
VEHICLE WITH
6. Pedestrian
7. Padee'd vehicle

ACCIDENT SEQUENCE CODES

1. VEHICLE MANEuvER!
PEDESTRIAN ACTIONI
VEHICLE

J. Sropp~d ill tru~1 lane
Z. Parked 0111 of unel

lanu
3. Parked in 1fanllanu
... Goill' srtais/lit ahud
,. Oa"lia, lanell' or

mer,in,
6. p ...in,lJ
1. Makin. ri,dl, NrD

8. MakiDI 11'11 tum
9. Makia. U Nm

10. Badin.
1L SIOM", Of .toppia.
12. Slanina in toad"a)'
13. Parkin,
1... Leavins parked

po.ition
1'. Avoidia. object ift

...d
16.0rher
PEDESTRIAN
17. Crouin,.' inr...

seelioll

DMV..3., (Ru. 1179)

Do nor w,it. in Ih.s. spac.s
DIIlV Report No.:

Local Us.
Date: """7.Mo:=.:":<h;:--'o"'.::y.l5

19
'-YV:.=ar Day of Week: ------------- Time:( ii··Hm ~Ck)

....ccidenr 0 In Incorporated City
Oceurr.d in Couoty 0 Neat or Town of -1
Outside Cit)' or ToWll Miles 0 0 0 0 of Ciry or Towo l.imifa

N E S W

____ Feet

(0 h. if inrenec.)

x
o

~ On ----H;;:N;:<I.:y-:s.;N.<::::R.P:;R::u.:i:I;-;;;";i;i.~;;;;;;;;;;;:;;-;;;;;;;h.;;:_;;;,:_------I_-=="'7--~... Hwy. No. (I., U.S., N.C., R.P., R.U.). If within cOfllorat. limil or no hwy. no.,3 idenlity by stre.t name. If ramp or set...ice road. indicate on line. Patrol A,.a
RR. Croasia, No.: _

_ e __ Mlllea OODO Alor

N E S .. from ---"U7••:-;;H7""=-."":N;:.-.,-'S=,,.:":.7,;O-N...=.-,.:":,'Ad=j.7ce=.:-,__To_ard --'UT..:::.-;:H;:",,::-.'N:;:.:-.•'S:::,,=••='~N=.m=.:-,;:1.:::••:,,:...=..=..:;d~----1
Counry or Stare Line ToWll. or Adiacent Counly or State Lin.

RemoTe'd 10: -----------------------1 Removedto: -------------- -1

INJURY SeCTION INSTRUCTIONS: Give Injury Clan, Bell Usa••• Race/Sex and Ase o[ aU Occupants in the sp.ce cortespoadin,. to the se.t occupied (see codes at bottom).
Names and addresses are necessary for persons who were Inlured.

Authoriry:

Dri"er's
Phone No.: -------------1

ON.

o VEHICLE NO, 2 0 PEOESTRJAN oOTHER

Owner Name: -------------------1
Address: ---------------------1

ESlimaled
Damaae:

VEHICLE NO.1

Address: -! ....ddress: ------------------------1
By. ....uthority: By:

Ori .....r: -.F""irs-'------M"""'dd""-.-----.,-L-..-''''N-.m-.---l Driyer: 'F~"=":--------;:M""d"'d,c:"--------;L--:'-""'N"''''-.-~
Address: .1 Address: -----,.. -1

a"" ::-:---:_Stale: Zip Code: Ciry: State: Zip Code: -----I
Same Address as on Y~s No Dd ...er·s Same Address as on Yes No
Driver's License' 0 0 Phone No.: 0,i...er'5 Licmse? 0 0
Rac./ Orinr's Rac~ Orinr',
So.: l.ie:.: Slate: So.: Lic.: Stale:_

Date of Birth: ",,=••'"<h:-'O"-.::y--;;'Y,:":.-::-r Specify Resnietion: --------1 Date of Binh: "'::M;:.::.';:"h-,O"'..::---;;Y::••::,- Specify RUtricb.on: ------__~

Veh. Veb. Veh. Trailer Veb. Veh. V.h. Trailer
Vue: Malee: Type: Type: Year. Make: Type: Type: ------f
Lie:. Plale No.: Scale: Year. Lic. Plale No.: Seaee: year: _

VlN, VlN' -------------------------1Owner. -I Owoer: -1
Addrea.: Address: -1
Ciry: Siale: Zip Code: -----l City: Scace: Zip Code: ~

(Parrs ESlimalll!'d (Pllrta Estimated
TAO DamaseoJ): OamajJe: S --------1 TAD Oama,.ed): Damase: S -1
Vebide Dri....bl.e? 0 Yes 0 No Vehicle Driuble? 0 Yes

~ ~ 1. VEHICLE MANEUVER/ I-;;;Fr;;,;sT;-I,Ir_Uo'~2.~A;;-C~C~IO;;;ETrN;:T-;TY~P;;:E;::-'R.;;rn-;:;;;.-t -;;:;:;~3.~0::;BJ:':E:::C~T":S~T:::RU=lCr'~AN:,:0:""=:",,~01~ST;':A~N~C~E7 ~
w z PEDESTRIAN ACTION I MOST H....RMFUL EVENT: Repeal cod. V.hiel. I V.hlcl. 2o~ H....RMFUL if aame as (or FIRST HARMFUL EVENT Object DiStance I Object I Dist.Qce
~::tI-'::;V.!J'h~.21_TIV!.!'~h,,",2~.li'..!:P~'d~.t-:'EV~E,"N~T~Ir-_---!V.!J'h!:.'21 rl_"':V!.!':!!ch.,",2~.!!'.!P""d!:.·_+- +- --jI~ +-I ~

Other Properly Damased: ---------------i
l

No of
Uoits
Inyolved

c=J
.
~
~
>
! ...
Goo

~~
iu
~i
C-i
~~
xo:
..
l-

i
I

I-

'"ol1.
W

'"I-
Z
W
o
U
~
u
u:
u.
-e
'"I-

11 ~~::~'
Risht

~ Fronl
o
~

~ ~;::

I------------------I;;:;;r

f------------------I~~~:

f- -I Lefr

Rear

~ Celll.r f------------------IC.:..',..
~ ..,R,,'''''':..-I-+_+--+_+- -+='"-+--+-+-1-+------------------1
" Ri,hl

Rear f-------:-----------j :~~t

Total No. Oc:eupanlS: Total No. Injured: Tala! No. Oceupanu: Total No. Injured:

t\mbulance Re~esled? 0 Yes 0 No. If Yes, Ambulance Alri~d At: (24 Hour Clock)

Injured Taken To: -'("'T,::":-:"='::'::-';;CF.::.'7ili.::"':-.::.'7d":'C","':-.=,'Tc:.=••">-----------------------------------1

K _ Killed
A _ [ncapacilatinll (Injury ob1fiously serious enou~ fa pre"ent carryin, on normal actiYities

for at least 24 hours; e.g., mauiYt! lou of hlood. broken bone)
B _ Nonincapaciraunll (injury other than K or A e...ident at fhl!' scene)
C _ No "isible SiAP of injury but complaint of pain 01 momentary unconsciousness
0_ Nn iniury

B_IrUu

1. None or not used
2. Lap only
}. Lap~ shollider

4. Child resuaint system
9. Unable [0 detennine



B.2.a

10. Olhel (..ritlt in narr:uive) 6. Olher physical
11. No control presnt impaiment

U. VISION OBSTRUCTION 7. Restriction nOI
1. None complied .,ith
2. Vehicle "'ndo.. (s} 8. Condi tioft not kno,",

obscured 16. INTOXICATION
3. Trees, CNPI, brush. elr. I. Had roOf beu drinkina
4. Buildin,(s) 2. Dlinkins - ability impaired
S. Embanluneac 3. Drinkin. - unable 10

6. Sip(s) determine impairment
7. Hil1erest 4. Unknown
8. Parked nhicJe(s) 17. CHEMICAL TEST GiVEN
9. MO'l'inl vehicle(s) 184 VEHICLE DEFECTS
10. Blindt'd, headlilhts (LI., on. 0' mo,e)
11. BI~ndt'd, sunli8f!t 1. Defecti'tt' bukes
12. Bhnded. ~nh~1' hahls 2. Oefecli'f'e hudli,hls
13. ~~~e:li(::~tt' In 3. Oeft'cI~ve rur I,ishts

15.. PHYSICAL CONDITION 4. Defecr~ve s,leenn.

i' ~frm.' ~: g;~::~;;e~tr:s
3' Far" ed 1. NOI known if ddecti'l'e4: Asl~: 8. No ddects detecled

~. Impairmenr due 10

medicine or d,.,ss

11. LIGHT ,CONDI TION
I. 'Daylight
2. Dusk
3. O.wn
4. Datknus(slreel liahleu)
5. Darkness(sl'eet nOI

IiAnted)
12. weATHER

1. dear
2. Cloudy
3. Rajnin"
4. SM...ins
5. Fo •• smo.. ~oke. dun
(.. Sleel or hail

13. TRAFFIC CONTROL
1. SlOP sign
2. Yield sian
3. &op and KO si,snal
4. Flashing signal ...ilh

amp $IAA

5. Fluhin8 ~ilnal

To'ithoul SlOP sillR
6. RR lall" and fluher
7. RR flasher
8. RR crossbdd.s only
9. Human cotmol

1. LOCALITY 13. Olh~t(.,ri!e innarratj'f'~) 8. ROAD SURFAX:E
1. RlIlal« J}~ developed) 14. No special IUlure I. Concrere
2. ~1i.edUO". to 70r. ... ROAD CHARACTER 2. Groond concunl'

de'f'eloped) I. Srr.i,lu, lenl }. Smoolh asphall
3. L'rbanl) 70t,(teveloped) 2. Stralshl, hillcrest 4. Coarse asphalt

2. PR£DOMltolANT DEVELOP. }. Sltaighl, &radl' 5. Gravel
MEN1 TYPE 4. Slraishr. bo'l 110m (sas) 6. Sand

1. Farms, WIJods, pUlures ~. Cune, le~1 7. Soil
Z. Residenrial 6. Curn. hillcrul 8. Olher (W1'ile in
}. Ccl"'merci.1 7. Curve. IItade naualjve)
4.lutil\lrionaJ 8. CurYc, borlom (sag) 9. ROAD DEFECTS
5. lndluuial 5. ROAD CLASS 1. Loose material

3. ROAD FEATURE J. Inrerstau~ on surface
J. BriJIIl: 2. v.s. route 2. Holn. deep tUIS
2. l'ftderpass }. N.C. route }. Low sholuldeu
~. Ori veway, public 4. Stale secondal'Y route 4. Soh shoulders
<t. Dun...~y. PliYllle 5. Local street 5. Other d.. feCfl'
5..\lIey inleueclion 6. Other public road 6. UndC'1 C'OMllrUCllon
6. fnlelseClion of road....ys 7. Privale road, property 7. No defecu
7. Non'inlcrseclion mC'diatJ Ot drivf' ...·w 10. ROA.D CONDITION

c:rossin, 6. NUMBER OF LANES J.DI'Y
8. End or bellinnin, of Enler "0" if parkin, 2. Wei

di';ded hi&h ...ay 101 }. Muddy
9.lnlerc:hanse tamp ,. ROAD CONFIGURATION 4. Snowy

10. Inlercnan.e service load 1. UndiYided. one- y 5. Icy
11. R.ulroad cr:)ssin, 2 UndiYided. ~ ay 6. Otner( ...rile in
12. Tunnel 3. Oi vided narraliye>

POIHT(S) Of
INITJ,AL CONTACT

Wri ,. In Cod••

VEH. 1 VEH. 2 -Hl 13 \2\. 11\iUV\
/i' 5 I' r7

O. _ No Conlact

Underneatb:
22. FrClnt
23. Cenler
24. Rear

25. Rollovel
26. Unknown

~
I;t ~ 1-

-- " --r--' 29

~. '" ·1-
MOlolcycle.
Bicycle or
Moped

I. LocalilY

ROADWAY INFORMATION

a. Road Surf3ce DRIvER 1
DRIVER 2
OR PED. VEH.1 VEH,2

l. O..:velopment Type 9.Road Defecls 14. VisionObsuuction 18. Vehicle Defecis

3. Road FealUle 10. R"ad Condilion 1~. Physical Condi rion 19. Speed Limi l(for each vehiele)

4, R03d Charaeler 11. Light Condilion 16. Intoll:icalion 20. Estimated OMlinal TravdinlE Speed

DESCRI BE WHAT HAPPENED:

WIT. Name Address Phone No. -;

NESSES, NlImlt I\ldress Phone No.

ARRESTS: Name CI\lul!le(s) (Cit. No.) -1

NoUne Charlle(s) (Cit. No.)

SiIP' Her.: -"'O"',,"';c"'.""r's'-R;;"''''';-k""',,:-.."7':-.m::".:------------;;;N:::.m:ib=..:------n:D.:;r::":::'m::.:::":------------;:;n::..=,-::.',;::R':;p~",:;-,---,

VIOLAilOH INDICATED (Chuk o. "'0"" violation_ as arply) RESERVED FOR CITY OR OTHER USE

RESERveD FOR S1 ATE USE

Ori"er 2Drivtr 1

D,i ..... , Orivol Drlv.r
1 ~ 1 2 1 2o 0 1. No 'l'iolll.tion indictlled 0 0 9.Minirr.lltn spud law 0 0 17. Improper or no si.ll:nal

o 0 2. DUl/aleohol 0 p 10. Pass Slopped school bu 0 0 18. Improper ...ehide equipment

00 ).DUl/drlles DO Il.Pusinllonhifl DO I9.SlIfemo ...emenlflollltion

o 0 4. Yield 0 0 12. Passin,ll; on eurve 0 03:>. Followin,c 100 closely

o CJ S.SIOp lIign 0 0 !J.Olher improper pa.uiaA 0 Cl21.Impropet bllckin.. 2... Direction

o 0 1$. Tuffic si/[nal [J 0 14. Improper lane cnan.lte 0 0 22.1mproper parkinll 25. ViCllalion

007.Exct:eJinJlspeedlimil DO lS.L'scofimploperla.ne 0 o 23.Undble 10 JclermlJlfl. 16. Mis. Action~ -j_- -;

DOS. I::xcedi:"l' ':'~'~,.=.:.•~~D~D:~I"~..~'m:.~..:p:..~<o:m:- ~D~~D~_~';4.;O;<b;..;;~;;;~~b"~.~C~h.~,,~'~'~5~~==~=====J28. In,.esliAlIting A/[cncy:



,.

APPENDIX C

Suppl ementa1 Ta bl es.,·
lleneral Survey

TABLE

Age by Sex
Race
Total Family Income
Education
Population of City

. Sex by Race
Total Family Income
Education

Race by Total Family Income
Education

Primary Use by Age
Sex
Total Family Income
Education
Population of City

Average Weekly Mileage by Age
Sex
Total Family Income
Education
Primary Use

Roadway Type Most Used by Age
Total Family Income
Education
Ueekly ~1i1eage

Primary Use

PAGE

C-2
C-3
C-4
C-5
C-6
C-7
C-8
C-9
C-10
C-ll
C-12
C-13
C··14
C-15
C-16
C-17
C-18
C-19
C-20
C-21
C-22
C-23
C-24
C-25
C-26



•

•

66

202

1'+8

6.88

TOTAL

56.67

21.0~

.~ ,

C-2
APPENDIX C TABLe

TABLE OF 13 BY I~

I ~ .,,' SEXAGE13

FREQUENCY
EXPECTED
CELL CHI2

PEKCENT
ROW PCT
COL PCT

,,,,,
'(NOT MALE' FEMALE'
I ST ATED J , , I-------------+--------+--------+--------+(NOl STATED) I '+ I 12 I 1 I
I • I • I • I
I • I • , • I
I • I • I • ,
, • I • I • ,
I • , • I • ,-----------.-+--------+--------+--------+< 16 YEARS I a I ~8 , 18
I • I 57.0' 9.0
I • I 1.'+ I 9.0
, • I 5.00' 1.88
I • I 72.73 I 27.27
I • I 5.79' 13.7~-------------+--------+--------+--------+

16-21 I 0 I 12~ I 2~
I • I 127.8 I 20.2
I • I 0.1 I 0.7
I • I 12.92 I 2.50
I • I 83.78 I 16.22
I • I 1~.96 I 18.32 I-------------+--------+--------+--------+22-55 2 I '+6~ I 80 I

• I ~69.8 I 7~.2'
• I 0.1 I 0 • ~ .1
., ~8.33 I 8.33 I
• I 85.29 I 1~.71 I
• I 55.97 I 61.07 I-------------+--------+--------+--------+> 55 YEARS 2 I 193 9
• I 17~.~ 27.6
• I 2.0 12.5
• I 20.10 0.9~
• I 95.5'+ '+.'+6
• I 23.28 6.87

PROB=0.0001

PROB=0.0001

960
100.00

3

3DF=

-------------+--------+--------+--------+TOTAL • 829 131
• 86.35 13.65

STATISTICS FOR 2-WAY TABLES

26.228 DF=
0.165
0.163
0.165

28.630

CHI-SQUARE
PHI
CONTINGENCY COEFFICIENT
CRAMER'S V
LIKELIHOOD RATIO CHISQUARE



C-3
APPENDIX C TABLE

TABLE OF 13 BY 15

13 AGE 15 ;<,,' RACE

FREQUENCY 1
",'

EXPI:..CTED 1
CE.LL CHI2 -I

PERCENT 1
ROW PCT 1
COL PCT 1 (NOT 1 WHITI:. INONWHITEI

ISTATED) 1 1 1 TOTAL-------------+--------+--------+--------+(NOT STATED) , 5 , 11 1 1 ,
•, • 1 • 1 • I, • , • 1 • 1

1 • 1 • , • 1 •1 • 1 • , • 1
I • 1 • 1 • I----------_.-+--------+--------+--------+

< 16 YEARS I 0 1 614- I 2 1 66
1 • , 59.2 , 6.8 ,
1 • , 0.14- 1 3.14- ,
1 • 1 6.67 1 0.21 1 6.88, • , 96.97 1 3.03 I
1 • , 7.14-14- 1 2.02 1-------------+--------+--------+--------+

16-21 , 0 1 131 I 17 114-8, • I 132.7 1 15.3
1 • , 0.0 I 0.2
1 • 1 13.66 1 1.77 15.14-3
1 • , 88.51 1 11.14-9
1 • I 15.23 I 17.17-------------+--------+--------+--------+

22-55 , 2 , 1+93 I 51 51+1+
1 • , 14-87.8 1 56.2
I • , 0.1 1 0.5
1 • , 51.1+1 I 5.32 56.73
1 • , 90.63 1 9.38, • 1 57.33 1 51.52-------------+--------+--------+--------+

> 55 YEARS 3 1 172 29 201
• 1 180.3 20.7
• 1 0.1+ 3.3
• , 17.914- 3.02 20.96
• , 85.57 114-.Lf.3
• I 20.00 29.29-------------+--------+--------+--------+

TOTAL • 860 99 959
• 89.68 10.32 100.00

STATISTICS FOR 2.. WAY TABLES

CHI-SQUARE 8.195 DF= 3 PROB=0.0Lf.22
PHI 0.092
COl\IT INGENC Y COEFFICIENT 0.092
CRAMER-S V 0.092
LIKELIHOOU RATIO CHISQUARE 9.157 DF= 3 PROB=0.0273



APPENDIX C TABLE

TABLE OF 13 BY 16

13 AGE 16 TOTAL FAMILY INCOME

FREQUENCY I
EXPECTED I
CELL CHI2 I

PERCENT I
ROW PCT I
COL PCT 1 (NOT 1($10,0001$10,000-1$15,000-1$20,000-1$25,000-1)$30,000I

ISTATED) I 1$14,999 1$19,999 1$24,999 1530,000 I I TOTAL
-------------+--------+--------+--------+--------+---- ----+------~.+--------+(NOT STATED) I 5 I 1 I 2 I 3 I 1 I 0 I 5 I •I • I • I • I • I • I • I • I

1 • I • 1 • I • I • I • I • I
I • I • I • I • I • I • I • I •I • I • I • I • I • I • I • I
I • 1 • I • I • I • I • I • I

-------------+--------+--------+--------+----~---+---- ----+--.-----+-._-----+< 16 Yl:.ARS I 14 I 1 I 5 I 9 I 5 I 10 I 22 I 52
• 1 13.9 I 8.9 I 7.7 I 5.8 I 4.4 I 11.3 I
• I 12.0 I 1.7 I 0.2 I 0.1 I 7.2 I 10.0 I
• I 0.12 I 0.58 I 1.04 I 0.58 I 1.15 I 2.54 I 6.00
• I 1.92 I 9.62 I 17.31 I 9.62 I 19.23 I 42.31 I
• I 0.43 I 3.38 I 7.03 I 5.15 I 13.70 I 11.64 I

-------------+--------+-------~+--------+--------+---- ----+------.-+--------+16-21 I 16 1 24 I 16 I 18 I 17 I 10 I 47 I 132
• I 35.3 I 22.5 1 19.5 I 14.8 I 11.1 I 28.8 I n
• I 3.6 I 1.9 I 0.1 I 0.3 I 0.1 I 11.5 I -I" I

I 2.77 I 1.85 I 2.08 I 1.96 I 1.15 I 5.42 I 15.22 -I=:>•
• 1 18.18 I 12.12 I 13.64 I 12.88 I 7.58 I 35.61 I -~

• 1 10.34 1 10.81 I 14.06 I 17.53 I 13.70 I 24.87 I
-------------+--------+--------+--------+----~---+---- ----+------.-+--------+22-55 I 47 I 116 I 101 I 82 I 58 I 48 I 94 I 499

• I 133.5 I 85.2 I 73.7 I 55.8 I 42.0 I 108.8
• I 2.3 I 2.9 I 0.9 I 0.1 I 0.9 I 2.0
• I 13.38 1 11.65 I 9.46 I 6.69 I 5.54 I 10.84 I 57.55
• I 23.25 I 20.24 I 16.43 I 11.62 I 9.62 I 18.84
• I 50.00 I 68.24 I 64.06 I 59.79 I 65.75 I 49.74-------------+--------+--------+--------+----.---+--------+------.-+--------+> 55 YEARS I 20 I

4'1;~ I 26 I 19 I 17 I 5 I 26 I 184
• I I 31.4 I 27.2 I 20.6 15.5 , 40.1
• I 35.4 I 0.9 I 2.5 I 0.6 I 7.1 I 5.0
• I 10.50 I 3.00 I 2.19 I 1.96 , 0.581 3.00 I 21.22
• I 49.46 I 14.13 I 10.33 I 9.24 I 2.72 I 14.13
• I 39.22 I 17.57 , 14.84 I 17.53 I 6.85 I 13.76

-------------+--------+--------+---~----+--------+--------+------.-+--------+TOTAL • 232 148 128 97 73 18'1 867
• 26.76 17.07 14.76 11.19 8.42 21.80 100.00

STATISTICS FO~ 2-WAY TABLES

CHI-SQUARE 109.533 OF= 15 PROB=O.OOOl
PHI 0.355
CONTINGENCY COEFFICIENT 0.335
CRAMEKtS V 0.205
LIKELIHUOU RATIU CHISQUARE 109.b69 OF= 15 PROB=O.OOOl



TOTAL

•

•

65

6.83

Itf.8
"-l. n

15.56 I
01..

5tf.0

56.78

198

20.82

951
100.00

TABLE

liY 17

FOR 2 .. WAY TABLES

295.378 DF= 15 PROB=O.OOOl
0.557
0.if.67
0.322

301.937 DF= 15 PROB=O.OOOl

APPENDIX C

TABLE OF 13

EDUCATION17

CHI-SQUARE
PHI
CONTINGENCY COEFFICIENT
CKAMER'S V
LIKELIHOOU RATIO CHISQUARE

13

FREQUENCY
EXPECTED
CELL CHI2

PERCENT
ROW PCT
COL PCT

AGE

I
I
I
I
I·
I (NOT I GRADE IATT HIGHIGRADHIGHIATTENDEDIGRADUATEI POST I
ISTATEO) I SCHOOL I SCHOOL I SCHOUL ICOLLEGE ICOLLEGE IGRADUATEI

-------------+--------+--------+--------+--------+-----~--+--~-----+~-------+
(NOT STATED) I 4 I 1 I 1 I 1 I 6 I 2 I 2 I

• 1 .1 .1 .1 .1 .1 .1
.1 .1 .1 .1 .1 .1 .1
.1 .1 .1 .1 .1 .1 .1
.1 .1 .1 .1 .1 .1 .1
• 1 .1 .1 .1 .1 .1 .1

-------------+--------+--------+--------+--------+--------+------~-+----~---+< 16 YEARS I 1 I 27 I 35 I 1 I 1 I 1 I a I
• I 12.lf. I 15.0 I 13.7 I 12.6 I 5.8 I 5.6 I
• I 17.3 I 26.8 I 11.7 I 10.7 I If..O I 5.6 I
• I 2.84 I 3.68 I 0.11 I 0.11 I 0.11 I 0.00 I
• I If.l.54 I 53.85 I 1.54 I 1.5lf. I 1.5lf. I 0.00 I
• I 14.92 I 15.98 I 0.50 I O.5lf. I 1.18 I 0.00 I

-------------+--------+--------+--------+--------+--------+-----~.-+--------+16-21 I 0 I 9 I 83 I 38 I 15 I 2 I 1
• I 28.2 I 3lf..1 I 31.1 I 28.6 I 13.2 I 12.8
• I 13.0 I 70.2 I 1.5 I 6.5 I 9.5 I 10.8
• I 0.95 I 8.73 I If..00 I 1.58 I 0.21 I 0.11
• I 6.08 ~ 56.08 I 25.68 I 10.1lf. I 1.35 I 0.68
• I 4.97 I 37.90 I 19.00 I 8.15 I 2.35 I 1.22-------------+--------+--------+--------+--------+--------+------.-+--------+

22-55 I 6 I 71 I 70 I 129 I 137 I 63 I 70
• I 102.8 I 124.4 I 113.6 I 10lf..5 I If.8.3 I If.6.6
• I 9.8 I 23.8 I 2.1 I 10.1 I If..5 I 11.8
• I 7.lf.7 I 7.36 I 13.56 I llhif.l I 6.62 I 7.36
• I 13.15 I 12.96 I 23.89 I 25.37 I 11.67 I 12.96
• I 39.23 I 31.96 I 6lf..50 I 7lf..46 I 7tf..12 I 85.37-------------+--------+--------+--------+--------+--------+--------+--------+> 55 YEARS I 6 I 74 I 31 I 32 I 31 I 19 I 11
• I 37.7 I tf.5.6 I tf.l.6 I 38.3 I 17.7 I 17.1
• I ~5.0 I tf..7 I 2.2 I l.tf. I 0.1 I 2.2
• I 7.78 I 3.26 I 3.36 I 3.26 I 2.001 1.16
• I 37.37 I 15.66 I 16.16 I 15.66 I 9.60 I 5.56
• I tf.0.88 I 1tf..16 I 16.00 I 16.85 I 22.35 I 13.&U-------------+--------+--------+--------+--------+--------+------.-+--------+

TOTAL • 181 219 200 18tf. 85 82
• 19.03 23.03 21.03 19.35 8.9tf. 8.62

STATISTICS



APPENDIX C TABLE

TABLE OF 13 BY 18

13 AGE 18 POPULATION OF CITY

FREQUENCY ,
EXPECTED I
CELL CHI2 I

PERCENT ,
ROW PCT I
COL PCT , (NOT I RU/-{AL '500"99991 10,000-1 25,000-1> 50,0001

'STAlED) I , 1 2tf.,999 , tf.9,999 I 1 TOTAL-------------+--------+--------+--------+--------+--------+--.-----+
(NOT STATED) I tf. I 0 1 :3 I 0 I 5 I 5 I •• I • I • I • I • I • I

• I • 1 • I • I • I • 1
• I , I • I • I , I , 1 ,
• I • I , I • I • ,

•
,

• I •
, • I • , • ,

• I-------------+--------+--.-----+--------+--------+----.---+--.-----+< 16 YEARS I 0 , 11 , 11 I 6 I 9 1 29 1 66, • , 8.6 I 18.7 , 9.8 I 9.0 I 19,9
I • I 0.7 I 3.2 I 1.tf. I 0.0 , tf..2
I , I 1.20 I 1,20 , 0.66 I 0.99 I 3.18 I 7.23
I • I 16.67 , 16.61 I 9.09 I 13.6tf. I tf.3,9tf.
I • I 9.2lf. I tf-.25 , tf-.tf.tf. I 7.20 , 10.55

-------------+--------+--------+--------+--------+--------+--~---~-+16 .. 21 I 6 I Itf- I tf-2 , 20. I 21 , tf.5 I 1tf.2
I • I 18.5 I tf-O.3 I 21.0 I 19.tf. I tf.2.8 I CJ, • , 1.1 , 0.1 , 0.0 I 0.1 , 0.1 , '. I
I I 1.53 , tf-.6U , 2.19 I 2.30 I tf..93 , 15.55 m•
I • I 9.86 I 29,58 ,

1~,08 , 1~,79
, 31.69 I ->

I , I 11,76 I 16.22 ,
1~,81 I 16,80 I 16.36-------------+--------+--------+--------+--------+--------+--------+

22"55 , 3~
, 59 ,

1~9 1 78 , 69 , 157 I 512
I • I 66.7 I 1tf-5.2 I 75.7 I 70.1 , 15tf..2, , I 0.9 , 0.1 I 0.1 I 0,0 I 0,1
I • I 6.tf-6 , 16.32 I a.5~ , 7.56 , 17,20 I 56.08, • I 11.52 , 29.10 I 15.23 I 13,~8 I 30,66
I • I tf-9.58 , 57.53 I 57.78 I 55,20 , 57.09-------------+--------+--------+--------+--------+--------+--.-----+> 55 YEARS I 11 I 35 I 51 , 31 I 26 I tf.~ I 193

• I 25.2 I 5~.8
, 28.5 I 26,~ I 58,1

• I 3,9 , 0.1 , 0,2 I 0.0 I 3.~

• I 3.83 I 6.2tf. I 3.tf.O I 2,85 I ~~82 1 21.1~, I 18,13 I 29.53 , 16.06 ,
13.~7

, 22,80
• ,

29.~1
, 22.01 1 22,96 , 20.80 , 16.00

-------------+--------+--------+--------+----.---+--------+~---~-~-+
TOTAL • 119 25':J 135 125 275 913

• 13.03 28.31 1~,79 13.69 30.12 100,00

STATISTICS FO/-{ 2-WAY TABLES

CHI-SQUARE 19.676 OF= 12 PROB=0.0735
PHI 0.1~7
CONTINGENCY COEFFICIENT O.1tf.5
CRAMER'S V 0.085
LIKELIHOOD RATIO CHISQUARE 19.910 OF= 12 pROB=0.0688



•

•

131

838

TOTAL

969
100.00

98
10.11•

•

SEXI~

FREQUENCY
EXPEC1ED
CELL C;HI2

PERCE.NT
ROW PCT
COL PCT

TOTAL

C-7
APPENDIX C TABLE

TABLE OF I~ BY IS

IS fkACE
II'
I
I
I
I
I (NOT I WHITE INONWHITEI
ISTATED) I I I----------------+--------+--------+--------+(NOT STATED) 6 I 0 I 2 I

• I • I • I
• I • I • I
• I • I • I
• I • I • I
• I • I • I----------------+--------+--------+--------+MALE 3 I 7~5 I 93 I
• I 753.2 I 8~.8 I
• I 0.1 I 0.8 I
• I 76.88 I 9.60 I
• I 88.90 I 11.10 I
• I 85.53 I 9~.90 I----------------+--------+--------+--------+FEMALE 1 I 126 I 5 I
• I 117.8 I 13.2 I
• I 0.6 I 5.1 I
• I 13.00 I 0.52 I
• I 96.18 I 3.82 I
• I 1~.~7 I 5.10 I----------------+--------+--------+--------+

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE. 6.607 DF= 1 PROB=0.0102
PHI -0.083
CONTINGENCY COEFFICIENT 0.082
CRAMER'S V 0.083
LIKELIHOOU RATIO CHISQUARE 8.186 OF= 1 PR08=0.OO~2
CONTINUITY ADJ. CHI-SQUARE 7.097 OF= 1 PR08=0.0077



APPENDIX C TABLE

TABLE OF 14 BY 16

1,+ SEX 16 TOTAL FAMILY INCOME

FREQUENCY 1
EXPECTED 1
CELL CHI2 1

PERCENT 1
KOW PCT 1
COL PCT 1 (NOT 1($10,0001$10,000-1$15,000-1$20,000-1$25,000-1)$30,0001

ISTATED) 1 1$14,999 1$19.999 1$24,999 1$30,000 1 1 TOTAL
----------------+--------+--------+--------+-----~--+--------+--------+~-------+(NOT STATED) I 4 1 '+ 1 0 1 0 1 0 1 0 1 0 1 •• 1 • 1 • 1 • 1 • 1 • 1 • 1

• 1 • 1 • 1 • 1 • 1 • 1 • I
• 1 • 1 • 1 • I • 1 • 1 • 1 •
• 1 • 1 • I • 1 • 1 • I • 1
• I • 1 • I • 1 • I • I • I

--.-------------+--------+--------+--------+--------+--------+-----~--+--------+MALE I 84 1 213 I 135 I 110 I 84 I 57 I 158 I 757
• 1 198.1 1 129.8 1 113.3 1 84.8 1 63.2 1 167.8 1
• 1 1.1 1 0.2 I 0.1 1 0.0 1 0.6 1 0.6 1
• 1 24.34 I 15.43 I 12.57 I 9.60 I 6.51 I 18.06 1 86.51
• 1 28.14 I 17.83 1 14.53 1 11.10 I 7.53 I 20.87 1
• I 93.01 1 90.00 1 83.97 1 85.71 1 78.08 1 81.44 1

----------------+--------+--------+--------+--------+--------+--------+--~-----+FEMALE I 1'+ 1 16 1 15 1 21 1 14 1 16 1 36 1 118
• I 30.9 1 20.2 1 17.7 I 13.2 1 9.8 1 26.2 1 \.• I 7.2 1 1.4 1 0.6 I 0.0 1 3.8 1 3.7 1 n
• 1 1.A~ 1 1.71 1 2.40 I 1.60 I 1.83 1 4.11 I 13.49 I

I 13.56 I 12.71 I 17.80 I 11.86 I 13.56 I 30.51 I 0:>•
• 1 h.99 1 10.00 1 16.03 I 14.29 1 21.92 1 18.56----------------+--------+--------+--------+--------+--------+-.------+--------+

TOTAL • 229 150 131 98 73 194 875
• 26.17 17.14 14.97 11.20 8.34 22.17 100.00

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE 19.357 DF= 5 PROB=0.OO16
PHI 0.149
CONTINGENCY COEFFICIENT 0.147
CRAMER'S V 0.149
LIKELIHOOD RATIO CHISQUARE 19.997 DF= 5 PROB=().0013



APPENDIX C TABLE

TABLE OF I~ BY 17

TOTAL

•

•

831

86.56

129
'-lOt

n
13.~~ I

., 1.0

960
100.00

EDUCATION17SEXI~

FREQUENCY
E.XPEcTED
CELL CHI2

PERCENT
ROW PCT
COL PCT

I
I
I
I
I
I(NOT I GRADE IATT HIGHIGRADHIGHIATTENDEDIGRADUATEI POST I
ISTATED' I SCHOOL I SCHOOL I SCHOOL ICOLLEGE ICOLLEGE IGRADUATEI

----------------+--------+--------+--------+--------+--------+-----.--+--------+( I\IOT ST ATEO) I ~ I ~ I 0 I 0 I 1 I 0 I 0 I
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1 .1----------------+--------+--------+--------+--------+--------+-.------+--------+r.,ALE I 10 I 166 I 200 1 167 I 159 1 71 I 68 I
I • I 15~.9 I 190.~ I 17~.0 I 163.6 I 75.3 I 72.7 I
I • I 0.8 I 0.5 I 0.3 I 0.1 I 0.2 I 0.3 I
I • I 17.29 I 20.83 I 17.~0 I 16.56 I 7.~O I 7.08 1
I • I 19.98 I 2~.07 I 20.10 I 19.13 I 8.5~ I 8.18 1
I • I 92.7~ I 90.91 I 83.08 1 8~.13 I 81.61 1 80.95 I-------.--------+--------+--------+--------+--------+--------+-----.--+--------+

FEMALE I ~ I 13 I 20 I 3~ I 30 I 16 I 16 I
I • I 2~.1 I 29.6 I 27.0 I 25.~ I 11.7 I 11.3 I
I • 1 5.1 I 3.1 I 1.8 I 0.8 I 1.6 I 2.0 I
I • I 1.35 I 2.08 I 3.5~ I 3.13 I 1.67 I 1.67 I
I • I 10.08 1 15.50 I 26.36 I 23.26 I 12.~0 I 12.~0 I
I • I 7.26 I 9.09 1 16.92' 15.87 I 18.39 I 19.05 I----------------+--------+--------+--------+--------+--------+-----.--+--------+

TOTAL • 179 220 201 189 87 8~
• 18.6~ 22.92 20.9~ 19.69 9.06 8.75

STATISTICS FOR 2-WAY TABLES

CHI ... SQUARE 16.603 DF= 5 PROB=0.0053
PHI 0.132
CONTINGENCY COEFFICIENT 0.130
CRAMER'S V 0.132
LIKELIHOOU RATIO CHISQUARE 17.~~5 OF= 5 PROB=Q.0037



TOTAL

•

•

78~

89.60

91
.-\.,

0
10.".,0 I

--'_. a

675
100.00

PROB=0.0001

PROB=O.0001

5

5OF=

TABLE

BY 16

APPENDIX C

TABLE OF 15

FA(IIIIL Y INCOMETOTAL16

CHI-SQUARE.
PHI
CONTINGENCY COEFFICIENT
CRAMER'S V
LIKELIHOOD RATIO CHISQUARE

RACE15

FREQUENCY
EXPf:.CTED
CELL CHI2

PEKCENT
ROW PCT
COL PCT

1
1
1
I
1
'(NOT 1($10,0001$10,000.1$15,000.1$20,000·'$25,000.')$30,0001
ISTATED) 1 1$1''''999 1$19,999 1$2'''999 1$30,000 1 1

----------------+--------+--------+--------+-----~--+--------+--------+--------+(NOT ST ATED) 1 b 1 2 1 1 1 1 1 0 1 0 1 0 1
1 .1 .1 .1 .1 .1 .1 .1
, .1 .1 ., ., .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 ., .1
, ., .1 .1 .1 .1 .1 .1

----------------+--------+--------+--------+--------+--------+--------+--------+
WHITE 1 61 1 119 1 135 1 120' 93 1 61 1 190

1 • 1 201.0 1 133.5 1 116.5 1 61.6 1 65.~ 1 173.6
1 • 1 3.8 1 0.0 1 0.1 1 0.3 1 0.0' 1.5
1 • 1 20.~6' 15.~3 1 13.71 1 10.63 I 7.66 I 21.71
1 • 1 22.83 1 11.22 1 15.31 I 11.86 1 6.55 1 2~.23
, • 1 77.~9 1 90.60 1 92.31 I 9~.90' 91.76 I 97.9~----------------+--------+--------+--------+--------+--------+--------+--------+NONWHITE 1 9 1 52 1 1~ 1 10 1 5 I 6 1 ~

• I 2~.0 I 15.5 1 13.5 I 10.2' 7.6 1 20.2
• I 32.6 1 0.1 I 0.9 1 2.6 I 0.3 I 13.0
• I 5.94 I 1.60 I 1.1~ 1 0.57 I 0.69 I 0.46
• I 57.14 1 15.38 1 10.99 1 5.~9 I 6.59 I ~.~O
• I 22.51 I 9.~0 1 7.69 1 5.10 I 8.22 1 2.06----------------+--------+--------+--------+--------+--------+-----.--+--------+

TOTAL • 231 1~9 130 96 73 19~
• 26.~0 17.03 14.66 11.20 6.3~ 22.17

STATISTICS FOR 2-WAY TABLES

55.3~2 OF=
0.251
O.24~
0.251

54.~29



TOTAL

•

•

861

89.78

98
"-;..,

n
10.2? I....

-.. ....

959
100.00

TABLE

BY 17

APPENDIX C

TABLE OF 15

EDUCATION17RACE15

FREQUENCY
EXPE:..CTED
CELL CHI2

PEKCU\lT
ROW PCT
COL PCT

I
I
I
I
I
I(NOT I GRADE IATT HIGHIGRADHIGHIATTENDEOIGRADUATEI POST I
ISTATED) I SCHOOL I SCHOOL I SCHOOL ICOLLEGE ICOLLEGE IGRADUATEI

----------------+--------+--------+--------+--------+--------+--------+--------+(NOT ST ATEO) I 5 I 2 I 0 I 1 I 2 I 0 I 0 I
• 1 .1 .1 .1 .1 .1 .1
.1 .1 .1 .1 .1 .1 .1
.1 .1 .1 .1 .1 .1 .1
• 1 .1 .1 .1 .1 .1 .1
.1 .1 .1 .1 .1 .1 .1

--.-------------+--------+--------+--------+--------+--------+--------+------~-+WHITE I 10 I 1tf.6 I 181 I 180 I 180 I 85 I 83
• I 161.6 1 197.5 I 179.6 1 168.8 I 78.1 I 75.tf.
• I 1.5 I 0.6 1 0.0 1 0.7 I 0.6 I 0.8
• 1 15.22 1 19.50 I 16.77 1 18.77 I 8.86 I 8.65
• I 16.96 1 21.72 1 20.91 I 20.91 1 9.87 I 9.6tf.
• I 81.11 1 85.00 I 90.00 I 95.7tf. I 97.70 I 98.81----------------+--------+--------+--------+--------+--------+-----.--+--------+NONWHITE I 2 I 3tf. I 33 1 20 I 8 I 2 I 1
• I 18.tf. I 22.5 1 20.tf. I 19.2 I 8.9 I 8.6
• I 13.2 I tf..9 1 0.0 I 6.5 I 5.3 I 6.7
• 1 3.55 I 3.tf.tf. 1 2.09 I 0.83 1 0.21 I 0.10
• I 34.69 1 33.67 1 20.41 I 8.16 I 2.04 I 1.02
• 1 18.89 I 15.00 I 10.00 1 tf..26 I 2.30 I 1.19

----------------+--------+--------+--------+--------+--------+--------+~-------+TOTAL • 180 220 200 188 87 8tf.
• 18.77 22.9tf. 20.86 19.60 9.07 8.76

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE 40.938 DF= 5 PROB=0.0001
PHI 0.207
CONTINGENCY COEFFICIENT 0.202
CRAMER'S V 0.207
LIKELIHOOU RATIO CHISQUARE tf.6.1tf.2 OF= 5 PROB=O.0001



•

•

56

67

271+

127

215

TOTAL

37.08

739
100.00

.~.

C":12
APPENDIX C TABLE

TABLE OF 119 BY 13

MOPED. I!' AGEPRIMARY USE OF119

FRE~UENCY
EXPECTED
CELL CHI2

PERCENT
ROW,PCT
COL peT

1
1
1
1
1
I(NOT 1 < 16 16-21 1 22-55 1 > 55 1
ISTATED) 1 YEARS 1 1 YEARS 1

-----------------+----.---+--------+--------+--------+----.---+
(NOT STATED) 1 7 1 5 1 25 1 130 1 65 1

1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1
1 • 1 • 1 • 1 • 1 • 1-----------------+----.---+--------+--------+--------+----.---+

COMMUTING I 6 1 6 1 1+3 1 192 1 33 1
1 • 1 22.6 1 1+5.6 1 151+.2 1 51.5 1
I • 1 12.2 1 0.1 1 9.2 1 6.7 1
I • 1 0.81 1 5.82 1 25.98 I I+.'H 1
1 • 1 2.19 1 15.69 1 70.07 1 12.01+ 1
1 • 1 9.81+ 1 31+.96 I 1+6.15 1 23.71+ 1-----------------+----.---+--------+--------+--------+----.---+

TO REC REA TI 0 l'J I 0 1 9 1 13 1 31 t 3 t
1 • 1 1+.6 1 9.3 I 31.5 1 10.5 1
1 • t 1+.1 1 1.5 1 0.0 1 5.1+ 1
1 • 1 1.22 1 1.76 I 1+.19 1 0.1+1 t
1 • I 16.07 1 23.21 1 55.36 t 5.36 1
1 • 1 11+.75 1 10.57 1 7.1+5 I 2.16 1-----------------+----.---+--------+--------+--------+----.---+PLEASURE RIOINt:i 1 1+ I 36 1 51 100 1 28 1
1 • I 17.7 I 35.8 121.0 I 1+0.1+ I
I • I 18.8 1 6.5 3.7 1 3.8 1
I • I 1+.87 1 6.90 13.53 1 3.79 1
I • 1 16.71+ I 23.72 1+6.51 I 13.02 1
1 • I 59.02 I 1+1.1+6 21+.0Lf. 1 20.11+ 1

-----------------+----.---+--------+--------+--------+--------+
SHOPPING,ERRANUS 0 1 1 1 9 64 53 1

• I 10.5 1 21.1 71.5 23.9 I
• 1 8.6 1 7.0 0.8 35.5 1
• I 0.11+ I 1.22 8.66 7.17 1
• I 0.79 1 7.09 50.39 1+1.73 1
• I 1.61+ 1 7.32 15.38 38.13 1-----------------+----.---+--------+--------+--------+----.---+

OTHER, MISC. 0 1 9 1 7 29 22 1
• 1 5.5 1 11.2 37.7 12.6 1
• I 2.2 1 1.5 2.0 7.0 1
• 1 1.22 1 0.95 3.92 2.98 1
• I 13.43 1 10.1+5 1+3.28 32.81+ 1

1 • I 11+.75 I 5.69 6.97 15.83 1
-----------------+--------+--------+--------+--------+--------+
TOTAL • 61 123 1+16 139

• 8.25 16.61+ 56.29 18.81

STATISTICS FOR 2-WAY ·TABLES

CHI-SQUARE 136.51+1+ OF= 12 PROB=O.OOOl
PHI 0.1+30
CONTINGENCY COEFFICIENT 0.395
CRAMER'S v 0.21+8
LIKELIHOOD RATIO CHISQUARE 135.819 OF= 12 PROB=0.0001



•

•

56

67

278

126

218

TOTAL

745
100.00

SEX119

FREQUE:.NCY
EXPEC1ED
CELL CHI2

PERCENT
ROW PCT
COL PCT

C-13
APPENDIX C TABLE

TABLE OF 119 BY 14

PRIMARY USE.OF ~OPED 14
.~.

I,,,
I
I (NOT MALE I FEMALE ,
'STATED) , I-------------.---+--------+--------+--------+

(NOT STATED) I 4' 204 I 24 I
I • , • I • I
I • , • I • I
I • , • I • I
I • I • I • I
, • I • I • I

-----------------+--------+----~---+--------+COMMUTING I 2' 242 36 I
I ., 237.7 40.3 I
I ..' 0 • 1 a•5 ,
, • I 32.48 4.83 I
I • I 87.05 12.95 I
, • I 37.99 33.33 I-------------.---+--------+--------+--------+

TO RECREATION I 0 I 47 9
, ., t+7.9 8.1
I • I 0.0 0.1
I ., 6.31 1.21
I .' 83.93 16.07
I • I 7.38 8.33-------------.---+--------+--------+--------+PLEASURE RIDING I 1 I 175 t+3
I • I 186.t+ 31.6
I ., 0.7 t+.l
I • '23.49 5.77
, ., 80.28 19.72
I • I 27.47 39.81-------------.---+--------+--------+--------+

SHOPPING,ERRANOS I 1 I 112 14
I ., 107.7 18.3
I • I 0.2 1.0
I .' 15.03 1.88
I • I 88.89 11.11
I • I 17.58 12.96-----------------+--------+--------+--------+

OTHER, MISC. I 0 , 61 6
, ., 57.3 9.7
I • I 0.2 1.t+
I ., 8.19 0.81
I .' 91.04 8.96
I ., 9.58 5.56-------------.---+--------+--------+--------+

TOTAL • 637 108
• 85.50 14.50

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE 8.281 DF= 4 PROB=O.0818
PHI 0.105
CONTINGENCY COEFFICIENT 0.105
CRAMER'S V 0.105
LIKELIHOOD RATIO CHISQUARE 8.196 DF= 4 PROB=O.0847



TOTAL

258

37.9lf

55

8.09

193

28.38
''of n

I
--'
~

118

17 .35

56

8.2lf

680
100.00

PROB=O.OOOl20

INCOME

DF=

APPENDIX C TABLE

TABLE OF 119 BY 16

TOTAL FAMILY16

CHI-SQUARE
PHI
CONTINGENCY COEFFICIENT
CRAMER'S V
LIKELIHOOU RATIO CHISQUARE

PRIMARY USE OF MOPED119

FREQUENCY
EXPlCTEO
CELL CHI2

PERCENT
ROW PCT
COL PCT

1
1
I
1
1
,(NOT 1($10.0001$10.000-1$15.000-'$20.000-'$25.000-1)$30.000,
ISTA1EUI I l$llf.999 1$19.999 1$2lf.999 '$30.000 1 1

-----------------+--------+--------+--------+--------+--------+--------+--------+(NOT STATED I 1 .;3 1 86 I 26 1 31 , 12 1 10 1 31f 1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 ., .1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .,

-----------------+--------+--------+--------+--------+--------+--------+--------+COMMUTING I 0::2 I 63 1 53 1 lf2 1 39 I 21 I If0 I
1 • 1 55.8 1 lf7.0 1 37.9 1 32.6 1 23.9 1 60.7 1
I • 1 0.9 1 0.8 1 O.lf 1 1.2 1 o.If' 7.1 1
1 • 1 9.26 1 7.79 1 6.18 1 5.7lf 1 3.09' 5.88 1
1 • 1 21f.'+2 1 20.5lf 1 16.28 1 15.12 1 S.H 1 15.50 1
1 • I lf2.86 1 lf2.7lf I lf2.00 1 1f5.35 I 33.33 I 25.00 1

-----------------+--------+--------+--------+--------+--------+--------+--------+TO RECREATION I 1 1 2 1 9 1 6 I 7 1 9 I 22 I
1 • 1 11.9 1 10.0 1 8.1 1 7.0 I 5.1 1 12.9 I
1 • 1 8.2 1 0.1 1 0.5 1 o.n I 3.0 1 6.3 1
1 • I 0.29 1 1.32 1 0.88 1 1.03' 1.32 I 3.21f 1
I • I 3.6lf 1 16.36 1 10.91 1 12.73 I 16.36 I lfO.OO 1
I • I 1.66 1 7.26 I 6.00 I 8.H I 11f.29 1 13.75 1

-----------------+--------+--------+--------+--------+--------+--------+--------+PLEASURE RIDING 1 26 I 23 1 31 1 32 1 21 I 21 I 65 1
1 .1 41.7 I 35.2 I 28.1f I 24.lf I 17.91 45.41
1 • I 8.4 I 0.5 I 0.5 1 0.5 I 0.5 1 8.lf I
I • I 3.38 1 1f.56 I 4.71 I 3.09 I 3.09 I 9.56 I
I • I 11.92 1 16.06 1 16.58 I 10.88 I 10.88 1 33.68 1
J • 1 15.65 I 25.00 1 32.00 I 2lf.42 1 33.33 I lfO.63 1

-----------------+--------+--------+--------+--------+--------+--------+--------+SHOPPING.I::RRIINDS I 9 I 38 I 23 I 15 1 12 I· 7 I 23 1
I • I 25.5 1 21.5 1 17.4 1 llf.9 I 10.9 1 27.8 1
I • I 6.1 I 0.1 I 0.3 I 0.6 I 1.1f 1 0.8 I
I • 1 5.59 I 3.38 I 2.21 1 1.76 1 1.03' 3.38 I
I • 1 32.20 I 19.1f9 I 12.71 I 10.17 1 5.93 I 19.1f9 I
I • I 25.85 1 18.55 1 15.00 1 13.95 I 11.11 I H.38 I

-----------------+--------+--------+--------+--------+--------+--------+--------+OTHER. MISC. I 11 I 21 1 8 I 5 1 7 1 5 1 10 I
1 • I 12.1 I 10.2 I 8.2 I 7.1 I 5.2 I 13.2 I
1 • I 6.5 I 0.5 I 1.3 I 0.0 I 0.0 I 0.8 I
1 • I 3.09 1 1.18 I 0.7lf I 1.03 I 0.7lf I 1.lf7 1
1 • I 37.50 1 14.29 I 8.93' 12.50 I 8.93 I 17.86 I
I • I H.29 1 6.45 I 5.00 I 8.H 1 7.9lf I 6.25 I

-----------------+--------+--------+--------+--------+--------+--------+--------+TOTAL • 1lf7 12lf 100 86 63 160
21.62 18.21f llf.71 12.65 9.26 23.53

STATISTICS FOR 2-WAY TABLES

66.219 OF= 20 PROB=O.OOOI
0.312
0.298
0.156 .

69.1lfO



TOTAL

275

37.36

56

7.61

216

29.35
.~

("")
I......

U1

125

16.98

61f

8.70

736
100.00

PROB=O.OOOI20OF:

APPENDIX C TABLE

TABLE OF 119 BY 17

EUUCATIONI7

CHI-SQUARE
PHI
CONTINGENCY COEFFICIENT
CRAMER'S V
LIKELIHOOU RATIO CHISQUARE

119

FREOUENCY
EXPI:.CTED
CELL CHI2

PERCENT
ROW PCT
COL PCT

PRIMARY USE OF MOPED

I
1
1
I
I
I(NOT I GRADE IATT HIGHIGRAUHIGHIATTENDEOIGRAOUATEI POST
ISTATED) 1 SCHOOL I SCHOOL I SCHOOL ICOLLEGE 'COLLEGE IGRADUATEI

-----------------+--------+--------+--------+--------+--------+--------+--------+(NOT STATED) I 4 1 62 I 58 1 53 I 22 1 18 1 15 I
I .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
•• 1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1

-----------------+--------+--------+--------+--------+--------+--------+--------+COMMUTING I 5 J 35 1 39 1 55 1 86 I 21 I 39 I
I • 1 44.8 1 60.5 1 55.3 I 62.8 I 25.8 I 25.8 1
1 • J 2.2 I 7.7 I 0.0 I 8.6 I 0.9 I 6.8 I
I • I 1f.76 I 5.• 30 1 7.1f7 I 11.68 J 2.85 I 5.30 I
I • 1 12.73 1 14.18 I 20.00 I 31.27 1 7.64 I lIf.18 1
• • I 29.17 1 21f.07 I 37.16 I 51.19 I 30.1f3 1 56.52 I

-----------------+--------+--------+--------+--------+--------+--------+--------+TO RECREATION 1 0 1 6 I 13 I 10 I 10 • 10 1 7 I
I • 1 9.1 I 12.3 1 11.3 1 12.8 1 5.3 I 5.3 I
1 • 1 1.1 I 0.0 I 0.1 I 0.6 1 4.3 I 0.6 I
I • I 0.82 1 1.77 I 1.36 I 1.3'; I 1.36 1 0.95 1
I • I 10.71 1 23.21 I 17.861 17.86 I 17.861 12.50 I
1 • 1 5.00 I 8.02 1 6.76 I 5.95 1 IIf.1f9 I 10.11+ I

-----------------+--------+--------+--------+--------+--------+--------+--------+PLEASURE RIDING 1 3 I !>7 I 68 I 1f6 I 31 1 21 1 13 I
1 • 1 35.2 I 1f7.5 1 1f3.4 I 49.3 I 20.3 I 20.3 I
1 • I 0.1 I 8.8 I 0.2 I 6.8 1 0.0 1 2.6 I
I • I 5.03 I 9.21f' 6.25 I 1f.21 1 2.85 I 1.71'
I • 1 17.13 1 31.1f8 I 21.30 I 14.35' 9.72 I 6.02 I
I • I 30.83 I 41.98 I 31.08 1 18.45 1 30.43 I 18.84 I

-----------------+--------+--~-----+--------+--------+--------+--------+--------+SHOPPING,ERRANDS 1 2 I 25 I 21 1 27 1 31 I 13 I 8 I
I • 1 20.1f I 27.5 I 25.1 1 28.5 I 11.7 I 11.7 1
I • 1 1.0 1 1.5 1 0.1 I 0.2 I 0.1 I 1.2 I
1 • 1 3.1f0 I 2.85 I 3.67 I 4.21 1 1.77 I 1.09 I
1 • I 20.00 I 16.80 I 21.60 I 24.80 I 10.40 I 6.1f0 I
I • 1 20.83 1 12.96 1 18.21f 1 18.45 I 18.84 I 11.59 1

-----------------+--------+--------+--------+--------+--------+--------+--------+OTHI:.R, MISC. 1 3 1 17 I 21 I 10 I 10 1 4 1 2 I
I • I 10.1f I 14.1 I 12.9 I 11f.6 I 6.0 1 6.0 I
I • 1 4.1 I !>.4 I 0.6 I 1.5 I 0.7 I 2.7 1
I • 1 2.31 I 2.85 I 1.36 1 1.36 I 0.51f I 0.27'
1 • I 26.56 1 32.81 I 15.63 I 15.63 I 6.25 I 3.13 I
I • I H.17 I 12.96 1 6.76 I 5.95 I 5.80 I 2.90 I

-----------------+--------+--------+--------+--------+--------+--------+--------+TOTAL • 120 162 11+8 168 69 . 69
16.30 22.01 20.11 22.83 9.38 9.38

STATISTICS FOR 2-WAY TABLES

68.1f89 DF= 20 PROB=O.OOOl
0.305
0.292
0.153

67.977



265

37.17

56

7.85

207

29.03
'1._

n
I.....

())

121

16.97

64

8.98

713
100.00

APPENDIX C TABLE

TABLE OF 119 BY 18

119 PRIMARY USE OF MOPED 18 POPULATION OF CIT~

FREQUENCY 1
EXPECTEU I
CELL C~I2 I

PERCENT I
ROW PCT I
COL PCT I(NOT 1 HURAL 1500-99991 10,000-1 25,000-1> 50,0001

ISlATEO) I 1 I 24,999 1 49,999 1 1 TOTAL
-----------------+--------+--------+--------+--------+--------+--------+(NOT STATEO) I 19 1 34 I 17 I 36 1 21 1 45 I

I .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1
I .. I .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1

-----------------+--------+--------+--------+--------+--------+--------+COMMUTING I 15 1 15 1 63 I 43 1 41 I 103 1
1 • I 31.6 1 68.8 I 36.8 I 40.5 1 87.3 1
1 • 1 8.7 I U.5 1 1.0 I 0.0 I 2.8 I
I • 1 2.10 I 8.84 1 6.03 1 5.75 I 14.45 1
I • 1 5.66 I 23.77 I 16.23 1 15.47 I 38.87 I
I • I 17.65 I 34.05 1 43.43 1 37.61 I 43.83 I

-----------------+--------+--------+--------+--------+--------+--------+TO RECKEATION 1 a I 4 I 9 1 7 I 13 I 23 1
I • 1 6.7 I 14.5 I 7.8 I 8.6 1 18.5 1
I • 1 1.1 I 2.1 I 0.1 1 2.3 I 1.1 I
I • I 0.56 I 1.26 I 0.98 1 1.82 I 3.23 I
I • I 7.14 I 16.07 I 12.50 1 23.21 I 41.07 1
I • I 4.71 1 4.86 I 7.07 I 11.93 1 9.79 I

-----------------+--------+--------+--------+--------+--------+--------+PLEASURE H.IDING I 12 1 42 1 57 1 27 1 30 I 51 1
1 • 1 24.7 1 53.7 I 28.7 1 31.6 1 68.2 1
I • 1 12.2 1 U.2 I 0.1 I 0.1 1 4.3 1
I • I 5.1'19 I 7.99 I 3.791 4.21 I 7.15 I
I • I 20.29 1 27.54 I 13.04 I 14.49 1 24.64 1
I • 1 49.41 I 30.81 I 27.27 I 27.52 I 21.70 I

-----------------+--------+--------+--------+--------+--------+--------+SHOPPING.ERRANDS I 6 I 12 I 36 1 13 I 18 I 42 I
I • I 14.4 I 31.4 I 16.8 I 18.5 I 39.9 1
1 • I 0.4 I 0.7 I 0.9 I 0.0 I 0.1 I
I • I 1.68 I 5.05 1 1.82 I 2.52 1 5.89 I
I • I 9.92 1 29.75 I 10.74 1 14.88 1 34.71 I
I • I 14.12 I 1 CJ. 46 I 13.13 I 16.51 I 17 .87 1

-----------------+--------+--------+--------+--------+--------+--------+OTHEH, MISC. I 3 I 12 1 20 I 9 I 7 I 16 1
I • I 7.6 I 16.6 I 8.9 I 9.8 1 21.1 1
I • I 2.5 I U.7 I 0.0 I 0.8 I 1.2 1
1 • I 1.68 1 2.81 I 1.26 I 0.98 I 2.24 1
I • I 18.75 1 31.25 1 14.06 I 10.94 I 25.00 1
I • I 14.12 I 10.81 1 9.09 I 6.42 I 6.81 I

-----------------+--------+--------+--------+--------+--------+--------+TOTAL • 85 185 99 109 235
11.92 25.95 13.88 15.29 32.96

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE
PHI
CONTINGENCY COEFFICIENT
CRAMER'S v
LIKELIHOOD RATIO CHISQUARE

43.921
0.248
0.241
0.124

44.102

OF= 16 PROB=O.0002

OF= 16 PROB=0.0002



•

•

130

217

26Lf.

205

135

TOTAL

21.56

951
100.00

PROB=O.073312OF=

~.

C-17
APPENDIX C TABLE

TABLE OF 113 BY 13

MIL EAGE· I 3" AGE

CHI-SQUARE
PHI
CONTINGENCY COEFFICIENT
CRAMER'S V
LIKELIHOOD RATIO CHISQUARE

113

F8EQUENCY
EXPECTED
CELL CHI2

PERCENT
ROW PCT
COL PCT

50-7Lf. MILES

AVG WEEKLY,,,,,
'(NOT < 16 16-21' 22-55' > 55
ISTATED) , YEARS' , 'YEARs-------------+--------+--------+--------+--------+------.-+(NOT STATED) I 2 , 2 , 2 , 5 , Lf. ,
, ., ., ., .1 .,
I • , • I • I • I • I
I • I • I • I • I • I
I ., .1 ., .1 .1
I • I • , • , • I • I

-------------+--------+--------+---~----+--------+---- --.-+< 10 MILES I 3 I 11 I 26 123 , 57
I • I 1Lf..6 I 33.3 123.Lf. I Lf.5.6
I ., 0.9' 1.6 0.0 I 2.8
I ., 1.16 I 2.73 12.93 I 5.99
I ., 5.07' 11.98 56.68 I 26.27
I ., 17.19 I 17.81 22.7Lf.' 28.50-------------+--------+--------+--------+--------+------.-+

10-'2Lf. MILES I 5 I 17 , 3Lf. 157 I 56
I ., 17.8' Lf.0.5 150.2 I 55.5
, ., 0.0 I 1.1 0.3 I 0.0
, ., 1.79 I 3.58 16.51' 5.89
I ., 6.Lf.Lf. I 12.88 59.Lf.7 I 21.21
, • I 26.56' 23.29 29.02' 28.00-------------+--------+--------+--------+--------+------.-+

25-Lf.9 MILES' 5 , 20 35 108 I Lf.2
I ., 13.8 31.5 116.6 I Lf.3.1
, • I 2.8 0.Lf. 0.6 I 0.0
I • I 2.10 3.68 11.36 I Lf..Lf.2
f ., 9.76 17.07 52.68' 20.Lf.9
I • I 31.25 23.97 19.96 I 21.00-------------+--------+--------+--------+--------+------.-+

2 , 9 2Lf. 69 28
• I 8.7 20.0 7Lf..0 27.3
• I 0.0 0.8 0.3 0.0
• I 0.95 2.52 7.26 2.9Lf.
• I 6.92 18.Lf.6 53.08 21.5Lf.
• I 1Lf..06 16.Lf.Lf. 12.75 1Lf..OO-------------+--------+--------+--------+--------+------.-+

75+ MILES 0 I 7 27 8Lf. 17
• I 9.1 20.7 76.8 28.Lf.
• I 0.5 1.9 0.7 Lf..6
• I 0.7Lf. 2.8Lf. 8.83 1.79
• I 5.19 20.00 62.22 12.59
• I 10.94 18.Lf.9 15.53 8.50-------------+--------+--------+--------+--------+------.-+

TOTAL • 6Lf. lLf.6 5Lf.l 200
• 6.73 15.35 56.89 21.03

STATISTICS FOR 2-WAY TABLES

19.37Lf. DF= 12 PROB=0.0799
0.1Lf.3
0.141
0.082

19.663



113

FREQUENCY
EXPECTED
CE.LL CHI2

PEf<CENT
ROW peT
COL PCT

-------------+--------+--------+--------+
(NOT STATED) I 1 I 12 I 2 I

I • I • I • I
I • I • I • I
I • I • I • I
I • I • I • I
I • I • I • I

-------------+--------+------~-+--------+< 10 MILES I 0 I 17~ I ~6 I
I • I 190.2 I 29.8 I
I • I 1.~ I 8.8 I
I • I 18.1~ I ~.80 I
I • I 79.09 I 20.91 I
I • I 20.99 I 35.38 I-----------.-+--------+--------+--------+

10"2~ MILES I 2 I 22~ I ~3 I
I • I 230.8 I 36.2 I
I • I 0.2 I 1.3 I
I • I 23.36 I ~. ~8 I
I • I 83.90 I 16.10 I
I • I 27.02 I 33.08 I-------------+--------+--------+--------+

25-Lf.9 IIIJILES I 1 I 18Lf. I 25 I
I • I 180.7 I 28.3 I
I • I 0.1 I 0.Lf. I
I • I 19.19 I 2.61 I
I • I 88.0~ I 11.96 I
I • I 22.20 I 19.23 I-------------+--------+--------+--------+

50-7~ MILES I 2 I 122 8
I • I 112.~ 17.6
I • I 0.8 5.3
I • I 12.72 0.83
I • I 93.85 6.15
I • I 1~.72 6.15-------------+--------+--------+--------+

75+ MILES I 2 I 125 8
I • I 115.0 18.0
I • I 0.9 5.6
I • I 13.03 0.83
I • I 93.98 6.02
I • I 15.08 6.15-------------+--------+--------+--------+

TOTAL • 829 130
• 86.~~ 13.56

•

•

220

267

27.8~

209

21.79

130

13.56

133

959
100.00

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE 24.617 DF= Lf. pROB=O.OOOl
PIiI 0.160
CONTINGENCY COEFFICIENT 0.158
CRAMER'S V 0.160
LIKELIHOOU RATIO CHISQUARE 26.129 OF= Lf. PROB:O.0001



197

22.72

2ll-6

28.37

190

21.91 \" n
J

--'

--
l,O

113

13.03

121

13.96

867
100.00

APPENDIX C TABLE

TABLE OF 113 8Y 16

113 AVG WEEKLY MILEAGE 16 TOTAL FAMILY INCOME

FREQUENCY 1
EXPECTED 1
CELL CHI2 1

PERCENT 1
ROW PCT 1
COL PCT IINOT 1<$10,0001$10,000-1$15,000-1$20,000-1$25,000-1)$30,0001

ISTATED) 1 1$14,999 1$19,999 1$24,999 1$30,000 1 1 TOTAL
-------------+--------+--------+--------+--------+--------+--------+--------+
INOT STATED) 1 3 I 4 I 1 1 0 1 2 I 0 1 5 1

I .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1 .1

-------------+--------+--------+--------+--------+--------+--------+--------+< 10 MILES 1 23 I 37 I 34 I 30 I 22 1 21 1 53 1
I • I 52.0 I 33.9 1 29.8 1 21.8 I 16.6 1 42.9 1
1 • 1 4.3 I 0.0 1 0.0 1 0.0 I 1.2 1 2.4 1
I • I 4.27 I 3.92 1 3.46 1 2.54 I 2.42 1 6.11 1
1 .1 18.78 I 17.261 15.231 11.17 1 10.66 I 26.901
I • I H.lE> 1 22.82 I 22.90 I 22.92 I 28.77 1 28.04 I

-------------+--------+--------+--------+--------+--------+--------+--------+
10-24 MILES I 23 I 63 I 31 I 40 1 30 1 26 1 56 1

I • I 65.0 1 ll-2.3 1 37.2 I 27.2 I 20.7 1 53.6 I
1 • 1 0.1 I 3.0 1 0.2 I 0.3 I 1.3 1 0.1 I
1 • I 7.2-' 1 3.58 I 4.61 1 3.46 I 3.00 1 6.ll-6 I
I • I 25.61 I 12.60 1 16.26 1 12.20 1 10.57 1 22.76 I
I • I 27.51 I 20.81 1 30.53 I 31.25 1 35.62 1 29.63 1

-------------+--------+--------+--------+--------+--------+--------+--------+
25-49 MILES 1 20 I 47 1 ll-ll- I 25 I 24 I 1ll- I 36 1

1 • I 50.2 1 32.7 1 28.7 I 21.0 I 16.0 I 41.ll- I
I • I 0.2 I 3.9 I 0.5 I 0.4 1 0.2 1 0.7 I
I • I 5.ll-2 I 5.07 I 2.88 I 2.77 I 1.61 I 4.15 I
1 • I 24.7ll- I 23.16 I 13.16 I 12.63 I 7.37 1 18.95 1
I • I 20.52 I 29.53 I 19.08 I 25.00 1 19.18 1 19.05 I

-------------+--------+--------+--------+--------+--------+--------+--------+
50-14 MILES 1 19 I ll-3 I 14 1 19 I 5 I 5 I 27 I

I • I 29.8 I 19.4 I 17.1 I 12.5 I 9.5 1 24.6 I
I • I 5.8 I 1.5 1 0.2 I 4.5 I 2.1 1 0.2 I
1 • I 4.96 I 1.61 I 2.19 I 0.5A I O.SA I 3.11 1
I • I 38.05 1 12.39 1 16.81 1 4.42 I 4.42 I 23.89 I
I • I 18.78 I 9.40 1 1ll-.50 1 5.21 I 6,85 1 1ll-.29 1

-------------+--------+--------+--------+--------+--------+--------+--------+
7tl+ MILLS I llj. I 39 I 26 1 17 1 15 I 7 I 17 1

I • I 32.U 1 20.8 1 18.3 1 13.4 I 10.2 1 26.4 I
I • I 1.6 I 1.3 I 0.1 1 0.2 1 1.0 I 3.3 I
I • I 4.50 I 3.00 I 1.96 1 1.73 1 0.81 I 1.96 I
I • I 32.23 1 21.ll-9 1 14.05 1 12.40 I 5.79 I 14.05 1
I • I 17.03 I 17.45 I 12.98 1 15.63 I 9.59 1 8.99 I

-------------+--------+--------+--------+--------+--------+--------+--------+
TOTAL • 229 llj.9 131 96 73 189

26.41 17.19 15.11 11.07 8.42 21.80

STATISTICS FON 2-WAY TABLES

CHI-SQUARE 40.767 DF= 20 PROB=0.0040
PHI 0.217
CONTINGENCY COEFFICIENT 0.212
CKAMER'S V 0.108
LIKELIHOOD RATIO CHISQUARE ll-2.502 DF= 20 PROB=0.002ll-



217

22.82

263

27.66

207

21.77
·10.

CJ
I
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131

13.77

133

13.99

951
100.00

APPENDIX C TABLE

TABLE OF 113 BY 17

113 AVG WEE~LY MILEAGE 17 EDUCATION

FREQUENCY 1
EXPECTED I
CELL CHI2 1

PERCENT 1
ROW PCT 1
COL PCT I(NOT 1 GRADE IATT HIGHIGRADHIGHIATTENDEOIGRADUATEI POST

ISTATED) 1 SCHOOL I SCHOOL 1 SCHOOL ICOLLEGE 'COLLEGE IGRADUATEI TOTAL
-------------.--------.--------.--------+--------+--------.--------+--------.
(NOT STATED) 1 2 1 5 1 1 1 - 3 1 1 I 1 I 2 1

1 .1 .1 .1 .1 .1 .1 .1
1 • 1/ • I • 1 • 1 • 1 • 1 • I
I .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1 .1

-------------+--------+--------+--------+--------+--------+--------+--------+< 10 MILES 1 3 , 31' 44 1 46 1 48 I 30 1 18 1
I • I 40.4 1 50.0 I 45.2 1 43.1 I 19.6 1 18.7 I
I • 1 2.2 1 0.7 1 0.0 1 0.6 I 5.5 1 0.0 I
I • 1 3.26 I 4.63 1 4.84 1 5.05 1 3.15 1 1.89 I
I • I 14.29 1 20.28 1 21.20 1 22.12 I 13.82 1 8.29 I
1 • 1 17051 I 20.09 I 23.23 I 25.40 I '34.88 I 21.95 I

-------------+--------+--------+--------.--------.--------+--------.--------+
10-24 MILES I 6 I 44 1 54 I 56 1 52 1 28 I 29 I

I • 1 48.9 1 60.6 I 54.8 I 52.3 1 23.8 I 22.7 I
I • 1 0.5 1 0.7 1 0.0 1 0.0 1 0.7 1 1.8 I
1 • 1 4.6,j 1 5.68 1 5.89 1 5.47 1 2.94 1 3.05 1
1 • I If•• 7,j I 20.53 1 21.29 I 19.77 1 10.65 I 11.03 I
1 • I 24.86 1 24.66 1 28.28 I 27.51 1 32.56 1 35.37 I

-------------+--------+--------+--------+--------+--------+--------+--------+
25-49 MILES I 3 I 34 I 60 1 38 1 34 1 19 I 22 I

I • 1 38.5 I 47.7 I 43.1 1 41.1 1 18.7 1 17.8 1
1 • I 0.0 I 3.2' 0.6 1 1.2 1 0.0 1 1.0 1
I • I 3.58 I 6.31 I 4.00 I 3.58 I 2.00 1 2.31 I
I • 1 If•• 43 I 28.99 1 18.36 I 16.43 1 9.18 I 10.63 I
1 • 1 19.21 I 27.40 I 19.19 1 17.99 1 22.09 I 26.83 I

-------------+--------+----~---+--------+--------.--------+--------+--------+
50-74 MILES I 1 I 39 I 26 I 26 I 27 I 3 1 10 I

1 • I 2~.4 I 30.2 I 27.3 I 26.0 1 11.8 1 11.3 I
I • I 8.8 I 0.6 1 0.1 1 0.0 I 6.6 I 0.1 I
1 • I 4.10 I 2.7.3 1 2.73 I 2.84 I 0.32 I 1.05 I
I • I 29.77 I 19.851 19.851 20.61 I 2.29 I 7.631
I • I 22.U3 I 11.87 I 13.13 1 14.29 1 3.49 I 12.20 1

-------------+--------+--------+--------+--------+--------+--------+--------+
75+ MILlS 1 2 I 29 I 35 1 32 I 28 I 6 1 3 I

I • 1 24.~ 1 30.6 J 27.7 I 26.4 I 12.0 1 11.5 I
1 • I 0.' 1 0.6 I 0.7 I 0.1 1 3.0 I 6.3 I
1 • I 3.05 I 3.61:1 I 3.36 1 2.94 I 0.63 I 0.32 I
1 • 1 21.80 I 26.32 I 24.06 I 21.05 I 4.51 1 2.26 I
1 • 1 16.38 1 15.98 1 16.16 I 14.81 I 6.98 1 3.66 I

-------------+--------.--------+--------+--------+--------+--------+--------+
TOTAL • 177 219 198 189 86 8~

16.61 23.03 20.82 19.87 9.04 8.62

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE
PHI
CONTINGENLY COEFFICIENT
CRAMEK'S V
LIKELIHOOU RATIO CHISQUARE

~6.8~0
0.222
0.217
0.111

50.691

OF= 20 PROB=0.0006

OF= 20 PROB=0.0002



APPENDIX C TABLE

TABLE OF 113 BY 119

113 AUG WEEKLY MILEAGE 119 PRIMAqY USE OF MOPED

TOTAL

PROB:O.OOOI16OF=

CHI-SQUARE
PHI
CONTINGENCY COEFFICIENT
CRAMER'S V
LIKELIHOOU RATIO CHISQUARE

FRE(,lUENCY
EXPECTED
CELL CHI2

PERCENT
ROW PCT
COL PCT

I
1
1
1
1
I(NOT ICOMMUTESITRIPS TOIPLEASUREISHOPPINGI OTHER. 1
ISTATEUI 1 IRECREAT.I RIUI~G 1 ERRANDSI MISC. 1

-------------+--------+--------+--------+--------+--------+--------+
(NUT STATEUI 1 .. 1 2 1 2 1 .. I 0 I 3 1

1 .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1

-------------+--------+--------+--------+--------+--------+--------+< 10 MILES I 41 I 23 1 12 1 9 .. I 37 1 13 1
1 • 1 67.4 I 13.1 1 52.1 1 30.8 1 15.5 I
1 • 1 29.3 1 O.! I 33.6 1 1.2 1 0.4 1
1 • I 3.12 I 1.63 1 12.7.. 1 5.01 1 1.76 I
I • I 12.85 1 6.70 I 52.51 1 20.67 1 7.26 1
I • 1 8.27 1 22.22 1 43.72 1 29.13 1 20.31 I

-------------+--------+--------+--------+--------+--------+--------+
10-24 MILES I 64 1 78 1 15 I .. 8 1 .. 2 1 22 1

1 • I 77.2 I 15.0 1 59.7 I 35.3 I 17.A I
1 • 1 0.0 I 0.0 1 2.3 1 1.3 1 1.0 1
I • 1 10.57 I 2.0.1 1 6.50 1 5.69 1 2.98 1
1 • I 3a.05 1 7.32 I 23.41 I 20.49 I 10.73 1
I • 1 28.06 1 27.78 1 22.33 1 33.07 1 34.38 1

-------------+--------+--------+--------+--------+--------+--------+
25-49 MILES I . 51 I 67 I 15 1 39 I 24 I 1.. 1

1 • I 59.9 I 11.6 1 46.3 I 27.4 I 13.8 1
1 • 1 O.B I 1.U I 1.2 1 0.4 I 0.0 I
1 • I 9.08 I 2.03 1 5.28 I 3.25 I 1.90 1
1 • I 42.14 I 9.4.1 1 24.53 1 15.09 I 8.81 I
1 • I 24.10 I 27.71:l I IB.14 I 18.90 1 21.88 I

-------------+--------+--------+--------+--------+--------+--------+
50-74 MILES I 30 I 51 I 6 I 2'. I 14· I 7 I

I • I 38.4 I 7.~ I 29.7 1 17.6 I 8.8 I
1 • I 4.1 1 0.3 I 1.1 I 0.7 I 0.4 1
I • I 6.91 I 0.81 1 3.25 I 1.90 1 0.95 I
I • I 5U.00 1 5.R/J I 23.53 1 13.73 I 6.86 I
I • 1 18.~5 I 11.11 I 11.16 I 11.02 I 10.94 I

-------------+--------+--------+--------+--------+--------+--------+
75+ MILES I 42 I 59 I 6 1 10 1 10 I 8 I

1 • I 35.0 I 6./J 1 27'1 1 16.0 1 8.1 I
I • 1 16.4 1 0.1 I 10.8 I 2.3 I 0.0 I
I • I 7.99 I 0.81 I 1.36 I 1.36 I 1.08 I
I • 1 63.44 I 6.45 I 10.75 I 10.75 I 8.60 I
I • I 21.22 1 11.11 1 4.65 I 7.87 I 12.50 I

-------------+--~-----+--------+--------+--------+--------+--------+
TOTAL • 278 54 215 127 64

37.67 7.32 29.13 17.21 8.67

STATISTICS FOR 2-WAY TABLES

108.732 UF= 16 PROB=O.OOOI
0.31:l4
0.358
0.192

113.054



•

84

•

416

149

121

TOTAL

10.91

19.35

15.71

770
100.00

C-22
APPENDIX C TABLE

TABLE OF 124 BY 13
....

USED, :13' AGE
','12lf.

FREQUENCY
EXPECTED
CELL CHI2

PERCENT
RQW'PCT
COL PCT

RDWY TYPE MOST,,,,,
, (NOT '< 16 16-21 1 22-55' ) 55
'STATED) , YEAKS I 'YEARS

----------------+--------+--------+--------+--------+-----.--+
(NOT STATED) 2 1 6 1 16 1 116' 56 1

• 1 ., .1 .1 .1
• 1 • 1 • 1 • 1 • 1
.1 .1 .1 ., .,
• 1 .1 ., ., .,
• 1 • 1 • 1 • ,. • ,

----------------+--------+--------+--------+--------+- ----~--+KESIDENTIAL STS , 8 , 1f.0 , 80 1 223' 73 ,
1 ., 32.1f. 1 71.3 1 232.3' 80.0 1
1 ., 1.8 1 1.1 1 0.1f. 1 0.6'
1 • 1 5.19 1 10.39 1 28.96' 9.48 1
I • 1 9.62' 19.23 1 53.61' 17.55 1
, • 1 66.67 1 60.61 1 51.86' 49.32 1

----~-----------+--------+--------+--------+--------+-.------+CITY BUS.DIST 1 3 1 1 1 14 1 57 1 12 1
, • 1 6.5 1 14.4' 46.9 1 16.1 1
1 • I 4.7' 0.0 1 2.2' 1.1'
1 • 1 0.13' 1.82' 7.lf.O' 1.56 1
1 • 1 1.19 1 16.67 I 67.86' 14.29 1
, • I 1.67 1 10.61' 13.26 1 8.11 1----------------+--------+--------+--------+--------+-----.--+RURAL < 45 MPH 1 1 , 8 17 , 82 , 42 ,
, • 1 11.6 25.5 1 83.2 1 28.6 1
1 ., 1.1 2.9 1 0.0' 6.2'
, • 1 1.04 2.21' 10.65 1 5.45'
1 • 1 5.37 11.41 1 55.03' 28.19 1
1 • 1 13.33 12.88 1 19.07' 28.38 1----------------+--------+--------+--------+--------+-----.--+RURAL > 45 I'1PH 3 1 11 21 , 68 21

• 1 9.4 20.7' 67.6 23.3
• 1 0.3 0.0' 0.0 0.2
., 1.lf.3 2.73 1 8.83 2.73
• 1 9.09 17.36 1 56.20 17.36
• 1 18.33 15.91 1 15.81 14.19

----------------+--------+--------+--------~--------+--------+TOTAL • 60 132 If.30 1lf.8
• 7.79 17.14 55.8lf. 19.22

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE 22.473 OF= 9 PROB=O.0075
PHI 0.171
CONTINGENCY COEFFICIENT 0.168
CRAMER'S V 0.099
LIKELIHOOD RATIO CHISQUARE 2lf..658 OF= 9 PROB=O.0034



TOTAL

•

•

386

5tf..52

83
\", ('"')

11.72 I
N

", - w

130

18.36

109

15.tf.O

INCOME

APPENDIX C TABLE

TABLE OF 124 BY 16

TOTAL FAMILY16

TOTAL • 162 123 98 88 67 170 708
• 22.88 17.37 13.84 12.43 9.tf.6 24.01 100.00

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE 62.413 OF= 15 PROB=O.OOOl
PHI 0.297
CONTINGENCY COEFFICIENT 0.285
CRAMER'S v 0.171
LIKELIHOOD RATIO CHISQUARE 66.926 OF= 15 PROB=0.0001

124

FREQUENCY
EXPt::.CTED
CELL CHI2

PERCENT
ROW PCT
COL peT

ROWY TYPE MOST USED

1
1
I
I
1
1 (NOT 1<$10,OOOI$10,OOO~1515,OOO~I$20,000-IS25,OOO-I>S30,OOO1
ISTATED) 1 1$14,999 1$19,999 1524,999 IS30,OOO 1 1

----------------+--------+--------+--------+--------+--------+--------+-------~+(NOT ~;rATEU) 1 25 1 71 1 27 1 33 1 10 1 6 1 24 1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1
I .1 .1 .1 .1 .1 .1 .1
1 .1 .1 .1 .1 .1 .1 .1

----------------+--------+--------+---~----+------~-+--------+--------+--------+RESIDENTIAL STS 1 38 1 65 1 57 1 44 I 57 I tf.0 I 123 I
1 • 1 88.3 1 67.1 1 53.4 1 48.0 1 36.5 1 92.7 1
1 • 1 6.2 1 1.5 1 1.7 I 1.7 1 0.3 1 9.9 1
1 • 1 9.18 1 8.05 I 6.21 1 8.05 I 5.65 I 17.37 1
1 • 1 16.84 I Itf..77 1 11.40 I 14.77 1 10.36 1 31.87 1
I • I 40.12 1 46.34 1 44.90 1 64.77 1 59.70 1 72.35 I----------------+--------+--------+--------+--------+--------+--------+--------+

CI TV BUS. U1ST 1 4 1 18 1 15 I 12 1 8 1 6 1 24
1 • 1 19.0 1 14.4 I 11.5 1 10.3 1 7.9 I 19.9
1 • I 0.1 1 0.0 1 0.0 1 0.5 1 O.tf. I 0.8 I
I • I 2.54 I 2.121 1.691 1.131 0.85 I 3.391
1 • 1 21.69 1 18.07 1 1tf..46 1 9.6tf. 1 7.23 I 28.92 I
1 • 1 11.11 1 12.20 1 12.24 1 9.09 1 8.96 1 14.12 1----------------+--------+--------+--------+--------+--------+--------+--------+

RURAL < tf.S MPH 1 20 1 46 I 27 I 22 I 1tf. 1 10 1 11
1 • 1 29.7 1 22.6 I 18.0 1 16.2 1 12.3 1 31.2
I • I 8.9 I 0.9 I 0.9 1 0.3 I 0.4 1 13.1
1 • I 6.50 1 3.81 1 3.11 1 1.98 1 1.41 1 1.55
1 • 1 35.38 I 20.77 1 16.92 1 10.77 1 7.69 1 8.46
I • 1 28.tf.O 1 21.95 1 22.45 I 15.91 I 14.93 I 6.47----------------+--------+--------+--------+--------+--------+--------+--------+

RURAL> 45 MPH I 15 1 33 I 24 1 20 1 9 1 11 I 12
1 • 1 2tf..9 1 18.9 I 15.1 1 13.5 1 10.3 I 26.2
I • I 2.6 1 1.tf. 1 1.6 1 1.5 I 0.0 1 7.7
1 • I 4.66 1 3.39 I 2.82 1 1.27 1 1.55 I 1.69
1 • 1 30.28 1 22.02 I 18.35 1 8.26 1 10.09 I 11.01
1 • 1 20.37 1 19.51 I 20.41 I 10.23 1 16.42 1 7.06----------------+--------+--------+--------+--------+--------+-----_._+--------+



TOTAL • 120 173 161 163 77 77 771
• 15.56 22.44 20.88 21.14 9.99 9.99 100.00

STATISTICS FOR 2~WAY TABLES

CHI~SQUARE 72.100 DF= 15 PROB=O.OOOl
PHI 0.306
CONTINGENCY COEFFICIENT 0.292
cRAMER'S V 0.177
LIKELIHOOU RATIO CHISQUARE 75.647 OF= 15 PROB=O.OO01

APPENDIX C TABLC

TABLE OF I2Lf. BY 17

12Lf. RDWY TYPE MOST USED 17 EDUCATION

FHEQUl::NCY I
EXPt::CTED I
CELL CHI2 ,

PERCENT ,
ROw PCT I
COL PCT I (NOT I GRADE IATT HIGHIGRADHIGHIATTENDED,GRADUATEI POST ,

'STATED) , SCHOOL I SCHOOL I SCHOOL ICOLLEGE 'COLLEGE IGRADUATE' TOTAL----------------+--------+--------+--------+--------+--------+--------+--------+(NOT STATEO) , 3 I 62 I 47 , 40 , 27 I 10 , 7 I •• , • , • , • I • I • I • I
• I • I • I • , • I • , • I
• I • I • I • I • I • I • I •• I • I • I • I • I • I • I
• I • I • I • I • I • , • I----------------+--------+--------+--------+--------+--------+-.------+--------+RE.SIOt::NTIAL STS I Lf. , 46 I 101 I 7Lf. I 90 I 47 I 62 I 420
• I 65.4 I 94.2 I 87.7 I 88.8 I 41.9 I Lf.1.9 I
• , 5.7 I 0.5 I 2.1 I 0.0 , 0.6 I 9.6 I
• , 5.97 I 13.10 I 9.60 , 11.67 I 6.10 I 8.04 I 54.47
• , 10.95 I 24.05 , 17.62 I 21.43 I 11.19 I 14.76 ,

I • I 38.33 , 58.38 , 45.96 , 55.21 I 61.04 I 80.52 I----------------+--------+--------+--------+--------+--------+--------+--------+CITY BUS.UIST I 0 , 7 I 15 , 17 I 27 I 13 I 8 I 87
• I 13.5 , 19.5 I 18.2 I 18.4 I 8.7 I 8.7 I
• I 3.2 I 1.0 I 0.1 I 4.0 I 2.1 I 0.1 I \., n
• I 0.91 I 1.95 I 2.20 I 3.50 I 1.69 , 1.04 , 11.28 I, 8.05 I 17.24 I 19.54 I 31.03 I 14.94 I 9.20 I N• "- . ..p.

• , 5.83 I 8.67 I 10.56 I 16.56 , 16.88 I 10.39-------.--------+--------+--------+--------+--------+--------+--------+--------+RURAL < 45 MPH I 6 I 37 I 33 I 33 I 28 I 8 , 5 I 144
• , 22.4 I 32.3 I 30.1 I 30.4 I 14.4 I 14.4
• I 9.5 I 0.0 , 0.3 I 0.2 I 2.8 I 6.1
• I 4.80 I 4.28 I 4.28 , 3.63 I 1.04 , 0.65 , 18.68
• I 25.69 I 22.92 I 22.92 I 19.44 , 5.56 I 3.47
• I 30.83 I 19.08 I 20.50 I 17.18 I 10.39 I 6.49

----------------+--------+--------+--------+--------+--------+--~-----+--------+RURAL > 4-5 MPH I 14- I 30 , 24 I 37 I 18 I '3 I 2 I 120
• I 18.7 I 26.9 I 25.1 I 25.4 I 12.0 I 12.0
• , 6.9 I 0.3 I 5.7 I 2.1 , 0.7 , 8.3
• I 3.89 I 3.11 I 4.80 I 2.33 I 1.17' 0.26 I 15.56
• I 25.00 , 20.00 I 30.83 I 15.00 I 7.50 I 1.67
• I 25.00 I 13.87 , 22.98 I 11.04 I 11.69 I 2.60

----------------+--------+--------+--------+--------+--------+--~-----+-~--~---+



APPENDIX C TABLE

TABLE OF 124 BY 113

124 RDWY TYPE MOST USED 113 AVG WEEKLY MILEAGE

FREQUENCY I
EXPECTED I
CELL CHI2 I

PERCENT I
ROW PCT I
COL PCT I (NOT I < 10 I 10-24 I 25-49 I 50-74 I 75+

ISIATED) I l'1ILES I MILES I MILES I MILES I MILES I TOTAL
----------------+--------+--------+--------+--------+- -------+~-------+(NOT STATED) I 5 I 34 I 58 I 39 I 26 I 34 I •I • I • I • I • I • I • I

I • I • I • I • I • I • I
I • I • I • I • I • I • I •I • I • I • I • I • I • I
I • I • I • I • I • I • I----------------+--------+--------+--------+--------+--------+--------+KESI0ENTIAL STS I 7 I 111 I 116 I 97 I 54 I 39 I '+17

• I 100.1 I 113.5 I 92.0 I 57.0 I 54.3 I
• I 1.2 I 0.1 I 0.3 I 0.2 I 4.3 I
• I 14.32 I 14.97 I 12.52 I 6.97 I 5.03 I 53.81
• I 26.62 I 27.82 I 23.26 I 12.95 I 9.35 I
• I 59.68 I 54.98 I 56.73 I 50.94 I 38.61 I----------------+--------+.-------+--------+--------+--------+--------+CITY BUS.OIST I 1 I 13 I 26 I 21 I 12 I 14 I 86
• I 20.6 I 23.4 I 19.0 I 11.8 I 11.2 I

\",• I 2.8 I 0.3 I 0.2 I 0.0 I 0.7 I n
• I 1.68 I 3.35 I 2.71 I 1.55 I 1.81 I 11.10 I

N

• I 15.12 I 30.23 I 24.'+2 I 13.95 I 16.28 I -, 01

• I 6.99 I 12.32 I 12.28 I 11.32 I 13.86 I----------------+--------+--------+--------+--------+--------+--------+RURAL < '+5 I'1PH I 1 I '+0 I 34 I 32 I 24 I 19 I 149
• I 35.8 I 40.6 I 32.9 I 20.4 I 19.4 I
• I 0.5 I 1.1 I 0.0 I 0.6 I 0.0 I
• I 5.16 I 4.39 I 4.13 I 3.10 I 2.45 I 19.23
• I 26.85 I 22.82 I 21.48 I 16.11 I 12.75 I
• I 21.51 I 16.11 I 18.71 I 22.64 I 18.81 I----------------+--------+--------+--------+--------+--------+--------+KURAL > If.5 MPH I 1 I 22 I 35 I 21 I 16 I 29 I 123
• I 29.5 I 33.5 I 27.1 I 16.8 I 16.0 I
• I 1.9 I 0.1 I 1.4 I 0.0 I 10.5 I
• I 2.84 I 4.52 I 2.71 I 2.06 I 3.7'+ I 15.87
• I 17.89 I 28.46 I 17.07 I 13.01 I 23.58 I
• I 11.83 I 16.59 I 12.28 I 15.09 I 28.71 I

----------------+--------+--------+--------+------~-+- -------+--------+TOTAL • 186 211 171 106 101 775
• 2'+.00 27.23 22.06 13.68 13.03 100.00

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE 26.189 OF= 12 PROB=0.0101
PHI 0.184
CONTINGENCY COEFFICIENT 0.181
cRAMEH'S V 0.106
LIKELIHOOU RATIO CHISQUARE 25.251 OF= 12 PROB=0.0137



124

FREQUENCY
EXPECTED
CELL CHI2

PERCENT
ROW PCT
COL PCT

APPENDIX C TABLE

TABLE OF 124 BY 119

RDWY TYPE MOST USED 119 PRIMARY USE OF MOPED

I
I
I
I,
I(NOT ICOMMUTESITRIPS TOIPLEASUREISHOPPINGI OTHER, I
ISTATED) I IRECREAT.I RIDING I ERRANDSI MISC. I TOTAL

----------------+--------+--------+--------+--------+- -------+-~------+(NOT STATED) I 139 I 16 I 2 I 19 I 17 I 3 I
• 1 .1 .1 .1 .1 .1
• I • I • I • I • I • I
.1 .1 .1 .1 .1 .1
• 1 .1 .1 .1 .1 .1
.1 .1 .1 .1 .1 .1--.-------------+--------+.-------+--------+--------+--------+--------+

RESIUENTIAL STS I 39 I 140 I 34 I 122 I 61 I 28 I
• I 146.9 I 30.0 I 111.3 I 61.2 I 35.6 I
• I 0.3 I 0.5 I 1.0 I 0.0 I 1.6 I
• I 20.23 I 4.91 I 17.63 I 8.82 I 4.05 I
• I 36.36 I 8.83 I 31.69 I 15.84 I 7.27 I
• I 53.03 I 62.96 I 61.00 I 55.45 I 43.75 I----------------+--------+--------+--------+--------+--------+--------+CITY BUS.OIST I q I 46 I 6 I 6 I 17 I 8
• I 31.7 I 6.5 I 24.0 I 13.2 I 1.7
• I 6.5 I 0.0 I 13.5 I 1.1 I 0.0
• I 6.65 I 0.87 I 0.87 I 2.46 I 1.16
• I 55.42 I 1.23 I 7.23 I 20.48 I 9.64
• I 17.42 I 11.11 I 3.00 I 15.45 I 12.50----------------+--------+--------+--------+--------+--------+--------+

RURAL < 45 1'1PH I 32 I 41 I 5 I If.3 I 16 I 13
• I 1+5.0 I 9.2 I 34.1 I 18.8 I 10.9
• I 0.4 I 1.9 I 2.3 I 0.4 I 0.4
• I 5.92 I 0.72 I 6.21 I 2.31 I 1.88
• I 34.75 I 4.24 I 36.44 I 13.56 I 11.02
• I 15.53 I 9.26 I 21.50 I 14.55 I 20.31----------------+--------+--------+--------+--------+--------+--------+

RURAL > 45 MPH I 18 I 37 I 9 , 29 I 16 I 15
• I 40.4 I 8.3 I 30.6 I 16.8 I 9.8
• I 0.3 I 0.1 I 0.1 I 0.0 I 2.8
• I 5.35 I 1.30 I 4.19 I 2.31 I '2.11
• I 34.91 I 8.49 I 27.36 I 15.09 I 14.15
• I 1lf..02 I 16.67 I 14.50 I 14.55 I 23.44----------------+--------+--------+--------+--------+--------+----.---+TOTAL •
•

264
38.15

5lf.
7.80

200
28.90

110
15.90

6~
9.25

•

•

385

55.64

83

11.99

118

17.05

106

15.32

692
100.00

\., n
I

N
0'1

STATISTICS FOR 2-WAY TABLES

CHI-SQUARE 33.277 OF= 12 PR08=O.0009
PHI 0.219
CONTINGENCY COEFFICIENT 0.214
CRAMER'S V 0.127
LIKELIHOOU RATIO CHISQUARE 38.159 DF= 12 PROB=O.OOOl
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0-2

Tabl.e D. 1..' Age = <16.
,.

Total miles (n = 10) 17

By trip type: (n = 10)

Commuting to work 0
Commuting to school 0
Recreation trips 3
Pleasure riding 8
Shopping/errands 1
Use in business or work 0
Visiting 5
Other 0

By roadway type: (n = 10)

Residential streets 11
Downtown business streets 1
Other major city streets 0
Rural roads, <45 mph 8
Rural roads, >45 mph 1
Private property 1

Table D.2. Age = 16-21.

Total miles (n = 21)

By trip type: (n = 20)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 20)

Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

30

4
2
5
5
2
o
3
1

8
2
3

11
3
o



D-3

Table 0.3. Ag~:22-55.

Total miles (n = 87)

By trip type: (n = 87)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 85)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table D.4. Age = >55.

Total miles (n = 34)

By trip type: (n = 34)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 33)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

50

17
1
3

11
8
2
5
1

17
6

11
7
9
a

29

7
a
2
6

10
2
2
1

13
4
4
6
2
o



0-4

....."

Table 0.5. Sex = Male.

Total miles (n = 127)

By trip type: (n = 126)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 123)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table 0.6. Sex = Female.

Total miles (n = 25)

By tr i p type: (n = 25)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 25)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

42

13
1
3
9
7
2
4
1

15
5
7
8
6
a

32

7
1
3
7
8
2
5
a

12
2
8
5
5
1



D-5

.~..
Table b.7. Race: = White.

Total miles (n = 145)

By trip type: (n = 144)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 141)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table D.8. Race = Non-white.

Total mil es (n = 7)

By trip type: (n = 7)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shoppi ng/errands
Use in business or work
Visiting
Other

By roadway type: (n = 7)

Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

40

11
1
3
9
7
2
4
1

14
5
8
7
6
o

41

14
o
6
5

10
o
6
o

18
12

1
7
4
o
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Table 0.9-. : Income,.,= < $10,000.

Total miles (n = 26)

By trip type: (n = 26)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 24)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table 0.10. Income = $10,000-$14,999.

Total miles (n = 30) .

By trip type: (n = 30)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type:(n = 29)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

45

7
o
3

11
12
1
9
3

13
5
7
6

11
o

39

8
2
2

11
9
3
3
1

12
7
8
5
6
o
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Table 0.11. Income = $15,000-$19,999.

Total miles (n = 20) 52

By trip type: (n = 19)

Commuting to work 16
Commuting to school 1
Recreation trips 3
Pleasure riding 12
Shopping/errands 8
Use in business or work 2
Visiting 5
Other °

By roadway type: (n = 19)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table 0.12. Income = $20,000-$24,999.

Total miles (n = 23)

By trip type: (n = 23)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 23)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

17
9
8
6
5
1

26

8
2
4
4
5
o
3
o

10
3
6
4
3
o
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Table 0.13. Income = $25,000-$29,999
.~ .

Total miles (n = 15) 39

By trip type: (n = 15)
Commuting to work 19
Commuting to school 2
Recreation trips 1
Pleasure riding 8
Shopping/errands 4
Use in business or work 1
Visiting 3
Other 1

By roadway type: (n = 15)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table 0.14. Income = > $30,000

Total miles (n '= 26)

By trip type: (n = 26)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 26)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

14
2

10
5
9
o

36

13
o
3
6
5
3
2
1

19
4
6
7
3
o
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Table 0.15. Educa~ion = Grade School •...
.~.

Total miles (n = 17)

By trip type: (n = 17)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 16)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

42

4
a
2

12
8
4
8
4

14
5
5

13
5
1

Table 0.16. Education = Attended high school.

Total miles (n = 31)

By trip type: (n = 30)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 29)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

44

12
1
3

11
5
1
6
1

11
7
7
5
6
o
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Table 0.17. Education ~ Graduated high school.

Total miles (n = 31)

By trip type: (n = 31)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 31)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

37

14
o
2
7
9
1
4
1

14
5
4

11
7
o

Table 0.18. Education = Attended college.

Total miles (n = 24)

By tr i p type: (n = 24)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 24)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

45

11
2
3

12
6
o
4
1

16
5

11
7
5
o
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Tabl e D. 19. Education = Graduated college •
.....

'';'

Total miles (n = 22) 41

By trip type: (n = 22)
Commuting to work 11
Commuting to school 0
Recreation trips 3
Pleasure riding 10
Shopping/errands 9
Use in business or work 3
Visiting 3
Other 0

By roadway type: (n = 22)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table D.20. Education = Post-graduate.

Total miles (n = 18)

By trip type: (n = 18)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 18)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

13
3
9
5

10
o

37

15
5
3
2
8
2
1
a

19
5
9
1
2
o
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Table 0.21. Education = Other •
.•

.'"
.~.

Total miles (n = 8)

By trip type: (n = 8)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 7)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

32

13
a
4
8
4
2
1
a

11
2
8

10
8
a

Table D.22. Population = Rural « 500).

Total miles (n = 13)

By trip type: (n = 13)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 12)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

26

a
a
5
7
6
a
3
3

1
1
1

16
13
a
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Table D.23. Population = 500-999 •
.•...

'"
Total miles (n = 10)

By trip type:
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n =10)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table D.24. Population = 2,500-4,999.

Total miles (n =11)

By trip type: (n = 11)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 11)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

26

1
o
1
9
7
1
7
o

7
5
4
5
4
1

35

10
1
1

11
4
5
2
o

7
5

10
7
6
o

..
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Table 0.25. Population = 5,000-9,999.

l'

Total miles (n = 8)

By trip type: (n = 8)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 8)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

39

11
o
2

17
4
o
4
1

12
4
5
5

14
o

Table 0.26. Population =10,000-24,999.

Total miles (n = 29)

By tr ip type: (n = 29)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 27)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

54

24
o
2

12
9
2
4
1

19
7

13
6
7
o
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Table 0.27. Population = 25,000-49,999.. ....
~.

Total miles (n = 22) 46

By trip type: (n = 21)
Commuting to work 8
Commuting to school 1
Recreation trips 3
Pleasure riding 5
Shopping/errands 12
Use in business or work 2
Visiting 7
Other 3

By roadway type: (n = 21)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table 0.28. Population = > 50,000.

Total miles (n = 55)

By trip type: (n = 55)
'Commut i ng to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 55)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

15
5
6
9
6
1

36

12
2
3
6
6
1
3
1

18
5
6
5
2
o
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Table D.29. Avera~e we~~lY mileage
','

Total miles (n = 26)

By trip type: (n = 26)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 26)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

= < 10 miles.

19

1
1
1
8
6
o
2
o

8
3
2
2
4
o

Table D.30. Average weekly mileage = 10-24 miles.

Total miles (n = 40)

By trip type: (n = 39)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shoppi ng/errands
Use in business or work
Visiting
Other

By roadway type: (n = 39)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

25

6
1
4
3
4
1
1
1

9
3
3
1
4
1
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Table 0.31. Average weekly mileage = 25-49 miles .
.~..

Total miles (n = 41) 39

By trip type: (n = 41)

Commuting to work 9
Commuting to school 2
Recreation trips 3
Pleasure riding 10
Shopping/errands 10
Use in business or work 1
Visiting 4
Other 0

By roadway type: (n = 39)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

15
5
9
6
7
o

Table 0.32. Average weekly mileage = 50-74 miles.

Total miles (n = 21)

By trip type: (n = 21)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 21)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

60

21
1
4
9
7
2
8
3

20
7

10
17
5
o
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Table 0.33. Average weekly mileage = 75-100 miles •
.~..

.~.

Total miles (n = 14)

By tr ip type: (n = 14)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopp ing/errand s
Use in business or work
Visiting
Other

By roadway type: (n = 14)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

74

25
a
4

14
13

5
9
3

30
12
14
20
6
a

Table 0.34. Average weekly mileage = > 100 miles.

Total miles (n = 8)

By trip type: (n = 8)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 7)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

85

41
a
1

28
4
5
5
1

12
3

19
15
25
a
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Table 0.35. Pri~ary 4$e = Commuting to work.

Total miles (n = 49)

By trip type: (n= 49)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 49)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

52

25
1
3
7
7
2
4
a

18
7

13
8
7
a

Table 0.36. Primary Use = Commuting to school.

Total miles (n = 9)

By tr ip type: (n = 9)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 9)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

32

3
11
4
5
6
a
2
a

19
3
7
1
2
o
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Table 0.37. Primary use = Trips to a specific
place of recreation •

.~..
'';'

Total miles (n = 10)

By trip type: (n = 10)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 10)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

25

3
o
5
3
5
1
2
3

6
2
3

17
6
o

Table 0.38. Primary use = Pleasure riding.

Total miles (n = 23)

By trip type: (n = 23)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 22)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

24

o
o
3

13
3
2
2
1

11
2
1
8
2
1
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Table D.39. Primary use =Shopping/errands •
....,...

.~ .
Total miles (n = 20) 31

By trip type: (n = 20)
Commuting to ~rk 3
Commuting to school 0
Recreation trips 2
Pleasure riding 10
Shopping/errands 12
Use in business or work 1
Visiting 2
Other 0

By roadway type: (n = 20)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

13
3
2
8
4
1

Table D.40. Primary use = Use in bqsiness or work.

Total mi 1es (n = 10)

By trip type: (n = 10)
Commuting to ~rk

Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other:

By roadway type: (n = 10)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

18

4
o
1
4
3
o
4
1

8
o
1
o
7
o
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Table 0.41. Primary road type = Residential street •
.~..

','

Total miles (n = 78)

By trip type: (n = 78)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 78)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

36

11
2
3
8
8
1
3
o

20
5
6
4
3
o

Table 0.42. Primary road type = Business streets.

Total miles (n = 5)

By tr ip type: (n = 5)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 5)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Pr ivate property

37 .

17
o
4
4
5
1
3
1

22
9
4
1
2
o
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Table 0.43. Primary road type = Other major streets •
......

','

Total miles (n = 10)

By trip type: (n = 10)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 10)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

48

31
1
2
1
8
3
2
1

6
7

27
3

10
o

Table 0.44. Primary road type = Rural roads (~45 mph).

Total miles (n = 23)

By tr ip type: (n = 23)
Commuting to work
Commuting to school
Recreation trip~

Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 22)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

38

7
o
4

13
6
3
4
1

6
3
4

17
7
1
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Table 0.45. Primary road type = Rural roads (> 45 mph) •

.~ .
Total miles (n = 13)

By tr ip type: (n = 13)
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type: (n = 13)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Total mi les

By trip type:
Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

By roadway type:
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

35

9
o
1
9
5
4
3
2

3
2
5

13
18
o
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APPENDIX E

Sampling of Comments by
Respondents to the General Survey
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42 year-old male
" The moped is a very sensible and economic approach to the OPEC strangle­

hold on our nation. For good weather, short distance trips on paved
roads of 25-35 mph speed limits, it can't be beat -- it is also great

:fun to drive. Let's keep politics away from this little machine. Any
laws/restrictions should be geared toward safety of operation --- not
more $ for insurance companies or the O.M.V. 30 mph would be much more
realistic and also would be safer. 20 mph does tend to make you a sitting
duck.

78 yea r-o1d ma 1e
I love my moped because I can get around with such saving of gas. I am
glad to know that you people are making this survey. This is something
I have been wishing for since I got my moped. I hope each moped owner
will use it with care, so the record will be good, and the law will-be
on our side, but if we act a fool with them it will make an ugly picture
for the moped. I have only good to say for the moped when it is used as
it should be used.

62 ~ear-old male
Let s not change something we need more of, and under normal operation is
satisfactory as is.

25 year-old male
I think the public needs to be further educated about mopeds. I have felt
many times that some drivers resent having to "put up" with us on "their"
streets. In connection, I cannot stress too much the need to raise the
maximum allowable speed. The one comment I've heard repeated by many
moped riders is "It has enough power to get you into trouble, but not
enough to get you out". I have seriously concluded that in order to
operate the vehicle safely in traffic, a minimum of 3~ to 5 hp and a
speed of 35-40 mph are necessary to "get out of trouble". In fact, I
currently drive an lIillegal ll machine with 2 hp and a top speed of 35. It
isn't quite enough, though. I'm not terribly worried about being arrested,
but I do like to be law-abiding. If that sounds too fast, require helmets
and registration. I also think this survey can be of great service.
Perhaps it's paranoia, but I feel a lot of people would like nothing
better than to see mopeds restricted further. They think we're dangerous,
because they run into us all the time, and we're un-American because we
only spend $2-$3 per month on gas. I do not have a driver's license, nor
do I plan to get one in the future. I have never liked cars, and had a
serious transportation problem before I discovered mopeds. If license,
insurance, and/or registration were required, I would have most definitely
been "priced out". With only $5 per month for gas, I can travel anywhere
in Raleigh as fast or faster than a car, without the necessity of paying
$190 per six months for the "privilege" of being allowed to travel freely.
The advent of the license-less mope~ is the most revolutionary idea in
transportation for poor people. I have ever seen. I can1t stress enough
the change it has made in my life. Sorry for rambling, but I feel very
strongly about this. Please pass on my feelings and their intensity,
if possible. Thank you.
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24 year-old male .~' .
While living in France I owned a moped which is a common mode of travel
there. The attraction there (besides low gas mileage) is the small amount
of bureaucratic handling of mopeds. It is ideal for young and old. It is
not uncommon to see a very old man or woman shopping on their moped. The

'accident rate is very low because of automobile drivers' respect for this
mode of transportation. However, in the U.S. drivers have no respect for
any slow-moving vehicle on the highway. I have been yelled at and hit at
on my moped for no reason; however, in France I only encountered courteous
and accomodatin[ auto drivers. As gas prices keep rising along with car
prices, I think a more healthy attitude toward the moped will develop.

15 year-old female
I think mopeds are great if they are used right. Personally I love to ride
mine everywhere. 11mjust a moped lover. I'm crazy about mine. If you
need anything else please write back because I love to tell how much riding
my moped means to me.

52 year-old female
They would be nice on gas if they were faster and if we had a "bike trail
to work" -- it I S just too dangerous for me. The fast cars nearly run
you off the road just like they do joggers! That's why we sold ours and
went back to driving cars! We only rode them a few times for pleasure
but really intended on driving them to work.

29 year-old female
Mopeds are great alternatives to bikes and cars, especially in-town. Traffic
laws need to be clearer (eg. do mopeders drive in center of lane or to the
right side of the road like a bike? In three lane traffic, if one wants to
turn left, does one go from extreme right (curb) over to left lane? Riding
on sidewalks?), and automobile drivers need to take mopeds on the road more
seriously (similar hazards for motorcycle and bike riders). Too often cars
ignore them, pullout in front of them, etc.

47 year-old male
The moped seems hazardous to others because" of its low speed. If the speed
were increased I believe the hazard to others would be reduced as well as
the hazard to the driver. BUT if I can predict -- if the speed were
increased, the government would feel responsible to lay their regulatory
garbage on the rider (helmet, license, etc.). I hate this -- since I should
have a right to take my chances as long as I donlt hurt someone else. I
once had a small motorcycle -- loved it -- But, -- helmet! insurance!
registration! inspection! license! -- aaaaarrrgggghhhh -- drowned in
regulations!

45 year-old male
It seems that everyone is tryi ng to get mopeds off the hi ghways. It is an
energy saving machine. The state government should do all in its power to
promote these energy saving weapons -- such as raise the speed limit for
them to a point where they can safely enter the flow of traffic on highways,
or pave a strip on the side of all highways for mopeds and bikes.
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46 year-old female •
More advertising through TV or'newspapers would do moped riders a service.

~ I feel mopeds are the answer to a housewifefs errand problem. The bikes
are easy to operate and light-weight enough for a woman to handle. Status
keeps many women from riding. What's wrong with making ends meet and con­

;serving energy too? (P.S. I can ride two children on my bike, plus books,
odds and ends, etc.) I love it!

63 year-old male
People who loose their driver's license drive tractors on roads for that
reason, and lots of the tractors are faster and a lot more dangerous than
a moped. So I would think if a moped driver has to have a license and
insurance, others should too. I have a license and I am thankful for it
and try to keep it.

26 year-old male
It is evident by this survey that it is becoming increasingly hard for
anyone to have anything without someone trying to stick their hands in
the pie. I have to list it for taxes along with personal property but
outside that nothing -- which is why I bought one. I do not mean to
be rude by saying this, but as a free citizen being given the right to
speak, I intend to inform you that your survey isn't appreciated. My
moped isn't the safest way to move one's self along a busy highway I'll
admit. For me it comes in very handy for many things and conserves fuel
and money too. It is by my own risk that I chose to have this form of
transportation. but today it makes sense. This is my only concern,
please do not mess it up with government reform.

58 year-old male
I hope my answers will not contribute to more regulation of operators and
use of mopeds. If so, where and when will it stop? Will the bicyclist
and bicycle be next? Then there is the jogger.

50 year-old male
I believe that if registration, license and insurance becomes the law,
people will not buy a moped. I have a license and drive a car, and
insurance rate on a vehicle is high. I understand that it~s been recommended
to state congress. I believe it's a gimick to help the insurance companies
to make more money. I can go faster on a ten speed bicycle, but they
aren't regulated by a 20 mile an hour speed law.

35 year-old female
My son rides a moped and I personally feel they are as safe as a bike or
maybe safer - he also has a Raleigh bike. I do not allow it out in winter
weather but see no harm if a driver decides. I would not allow him to
own a motorcycle. To me a moped is a glorified bicycle for a lazy person.
I hope he will be as lucky and safe when he starts to drive a car.
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25 year-old male . .....
There has been a lot of controversy over-the use of mopeds in this state •

.' From my experience the safe operation of a moped is based entirely on the
driver himself. If one is careful and operates the vehicle as he should,
we wouldn't have the problems we hear about today. I've driven 2100 miles
,in all weather (snow included) and have not been close to an accident.
There are a large number of careless moped operators and something should
be done (registration, etc) to curb their activities. It is a shame that
a few can bring on the negative image that is associated with moped operators.

58 year-old male
Two problems confront moped operators. 1) Prevention of theft. Businesses
do not provide racks for locking mopeds or bicycles. Mopeds can be picked
up and carried off even with ignition locked off and a chain locked through
wheels. I would use the moped more often if I could find an appropriate
place to secure it. 2) Antagonism of some auto drivers. Some drivers
view them as unacceptable obstacles to traffic. We are years away from
the acceptance found in other countries. One participant in a radio talk­
back show said, 1I0n1y drunks who have lost their driver's license ride
m.opeds ll

• There was much agreement on this point!

32 year-old male
Being in Spain for three years and the owner of a moped there, I find it
difficult to accept gas waste and $1.20 per gallon. If mopeds are truly
in the immediate future a II pa thll or superior shoulder should be devised
on all roads. Too many auto drivers still do not accept mopeds, therefore
endangering the mopedist often. If a moped-portion of the road were
available, perhaps this problem would be alleviated and perhaps more persons
would utilize and purchase mopeds. Also, the cost of moped repairs is
almost 15 times higher here than in Spain. My last check-up here (also
some specific items repaired) cost $70.00. Unfortunately, this happens
about every 2-3 months. Therefore, I have just sold my moped for a mid­
sized motorcycle which I can have maintained at lesser prices.

17 year-old male
Twenty mph is an unrealistic speed. We average 30 mph on ours. This would
be a better limit.

54 year-old female
It would be nice if all roads had a paved three-foot strip on each side of
them (some do) •. The mopeds could ride on the strips and the cars could have
the road. I ride just as close to the right of the road as I can, giving
the cars as much room as possible to go around me. I do think that mopeds
should be licensed. If you use the road, you should help pay for it. But
not the insurance company.

43 year-old male
Moped was bought for son to operate. He is the only operator of this moped.
In my personal opinion there would be more mopeds used if there were not so
much widespread theft of them and if convenient places were available to
park and lock these vehicles. I think a dead man's switch should be
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installed on the seat of the v~hic1~.so the motor would stop unless
vehicle is in neutral. Therefore, in the event that you were thrown

" from the vehicle or thrown by accident, 'you would not be pinned and
stomped by the vehicle. This way, when you leave the seat for any
reason and the vehicle is in gear, the motor would stop automatically •

. I am in the process of making this switch and having it passed into law
by the General Assembly.

17 year-old male
Without my moped it would create a hardship on me and my family.

17 year-old male
I think that a major problem is the low speed limit. If the speed limit
could be raised to 35 mph, the moped could keep up with traffic, and cars
wouldn't want to pass so much.

56 year-old male
I am disabled but not handicapped, anrl I love my moped. It is cheaply
operated -- 15,221 miles on less than $20.00 for gas and oil. Can't
beat that, right?

37 year-old male
Mopeds could become a very effective method of conserving energy providing
government does not pass laws such as registration, insurance, helmets, etc.
that would discourage their use.

47 year-old male
Please get the drunk driver off the road and off the moped. They lost their
1i~nse and get on the moped and ride drunk.

53 year-old female
1) I feel that if a moped rider does not have to have a driver's license,
he should have to have completed some kind of safety training. 2) I feel
very strongly that the existing age limit law be enforced. Too many parents
are buying mopeds as toys for their under-16 children and nothing is being
done to stop it or keep these kids off public streets.

19 year-old male
While riding my moped I have noticed that some of the state roads have
bicycle lanes along the side; however, these lanes are usually very short
and exist very scarcely. I feel that with the increasing amount of bicycle
and moped traffic on r~.c. highways, it would be to everyone's advantage and
safety for such bike lanes to be added in a larger number throughout the
state. I would also like some attention brought to the present insurance
situation. Thank you.
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38 year-old female . .....
I would enjoy using a moped more for shopping, errands, short trips, etc,
but I'm scared to be in heavy traffic because most people won't acknowledge
any rights. And you always think how easily they can be stolen while you're
ina store.

54 year-old female
As a member of our City Council and also as a community banker, it is our
responsibility -- and privilege -- to be trailblazers for constructive
alternatives.

62 year-old male
Although I own four motor vehicles, I enjoy using my moped as a way of
conserving fuel. It is a safe mode of transportation if used properly. I do
not think that the use of a moped should at any time be on an Interstate Highway.
The moped is used by people that have not ever had any type of transportation
before in their lives and to regulate it to the extent of helmets, insurance,
and registration will be too much trouble and will be uncomfortable as to
the helmet. We have too much government interference in our lives already
wifh about half not working.

58 year-old male
I got this moped because it was costing approximately $10.00 a week to drive
my auto. I thought I could save for myself and my country. But it's beginning
to look like the poor working man hasn't got a chance anymore. Someone is
always figuring a way to rip him off. So I am trying to tell you just like
it is. That's the reason I got this moped to save myself money and gas. I
wish some of our legislators would do the same.

51 year-old male
I recently rode my moped on a 5-mile trip, from my home to my office. I can
save $75.00 or more per month on fuel reductions. I don't know whether it is
safe enough. There is no lane for me to travel in. Autos and trucks frighten
you. They don't give you enough clearance. I wish it were more safe. 11 m
sure I would get great pleasure riding the moped to and from work.

35 year-old male
I think that to obtain a license our laws are too lenient. We have far too
many people on the roads today that actually should not be driving. Our
traffic laws should be stiffened to keep drunks and drug users off the roads.
The moped is a fine means of transportation, and I feel sure that in years to
come we will see more of them; there is a need to make other drivers of larger
vehicles aware of the mopeds on the road.

27 year-old male
The public should be informed that moped drivers are authorized to use public
roads. Whenever I drive I stay as far to the right as possible, being courteous
to the auto drivers, but some people will drive up beside you, tell you to get
off the road or else. I have even had one man try to run me off the road
because I didn't get off the road when he said to.
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37 year-old male •
I would like to see better classificafion,.as to what is a moped. There are a
lot on the highways that aren't really mopeds and they are going to ruin every­
thing for the moped owners. A lot of people have motorbikes and call them
mopeds to beat having to have license, etc. I would love to see the police
clamp down on non-moped owners and leave the real moped owners alone. A moped
is a bicycle form motorbike with bicycle type tires and should not exceed 20 mph.

35 year-old male
Drivers of automobiles and other licensed vehicles should be made (by law) to
go around mopeds. Instead they (auto drivers) blow their horn behind mopeds
if they are traveling in the middle of the right-hand lane on double or triple
lane street. If moped travels one foot away from right gutter it is dangerous
if steady or heavy traffic exists. Cars seem to come too fast and too close.
In this case, it is better for the moped driver to stay in center of right-hand
lane and force cars to pass on left. Mopeds should stay off Interstate Highways
and avoid roads (if possible) where speed limit is above 45 mph. The purpose
is to provide cheap transportation; therefore, if registration, insurance,
helmet are necessary to operate moped, it will defeat the purpose and people
will stop buying mopeds and purchase bigger motorcycles ,(for almost the same
money). Since the increase in gasoline prices, moped prices have sky rocketed.
It is almost to the point now where some kind of price control is needed. Top
of the line Puch mopeds, for example, sell for nearly $1,000.00. I also own
a car which I drive on rainy days. Car to moped gasoline ratio is 10:1.

57 year-old female
I didn1t stand much chance to learn to drive a motor vehicle as a youth, so
I never got a driver's license. I never tried for one. The moped seems an
easy way to get around in the city. No strings attached.

71 year-old male
I tried to get driver's license a few years ago. I missed a few questions and
failed, so I kept peddling a bike. I believe some get licenses that don't
deserve them, but that is the law. I was at one time an alcoholic. I kicked
the habit 30 years ago. Thank God I did. When I ride my bike I try to keep
my hands on the handlebars and on the throttle and brakes and my eye on the
trail in hopes the Blessed savior will guide me to the destination. I am not
perfect. I try to have faith in God. I believe we ought to have license and
insurance and helmet, but I don't believe there would be near as many moped
riders. I peddle a bike some to keep me in shape. I haul my groceries on my
moped. I thought I was too dumb to get a good message like this. I will try
not to let it go to my head. Hope you can read this message. May God bless
you all. Barney the Bike Rider.

46 year-old male
Moped laws should remain the same to give people like me a way out if you get
too many traffic violations. You still have things to do that cost too much
by taxi and a lot of places to go that buses do not go. Do what you can to
keep the state off of moped owners' backs. Thank you. P.S. If you have to
ride a moped, you find out how much a car means to you and your getting
around.
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36 year-old male ,.'
When we bought our moped, it was'a Christmas gift for our son. It is used
only by him for occasional riding on the trails around our home. We did not
know you had to be 16 to ride it on the public roads. It wouldn't be a bad
idea if the kids that ride mopeds could be issued a permit of sorts if they
could show they could handle them responsibly. As fast as these 10 speeds
can reach, I don't believe the mopeds are half as dangerous, and live
ridden them both and I'm his mom, I'm also a motorcycle rider as he is.

39 year-old male
The State of N.C. has used the argument for requiring licenses for moped
operators because so many drunk drivers who lose their licenses get a moped.
A more reasonable solution would be for the dealer to be required to check
license bureau, etc. to see if prospective buyer has had his license revoked
for traffic violations and if so make it an offense to sell any motor vehicle
to such a person. In the case an individual is selling the moped he should
also be required to check and upon penalty be fined if he sells a motorized
vehicle to a person who has had their license revoked. Reputable moped
riders should not be penalized for some convicted lawbreakers offense. We
want to prove ourselves as responsible and law abiding citizens so our streets
and highways will remain open to us and promote safety and good rules of the
road wherever our little gas saving hummer beckons to take us. I am very
interested in this survey and program. I hope that our state will be on the
side of the moped commuter as we are indeed doing our part in conserving
energy.That ought to count something in our favor.

24 year-old female
As a working mother of one child I have to drive my car every day to take my
child to the day care center and then drive to work. If there was a moped
where I could also take my child on it, that would sure save me a lot of gas
and money. Maybe a sidecar or a child seat like for bicycles could be the
answer. Maybe we could also build moped ways next to the main streets for
moped and bicycle riders only, so it wouldn't be too dangerous to drive on the
same road with the car operators.

15 year-old male
Like everything new, a lot of people immediately condemn mopeds. But from a
practical point, there are many times more reasons for encouraging the use of
them than restricting them. Mopeds should be treated as bicycles with
government's involvement mainly with educating the public about the use and
safety of them.

29 year-old female
I feel the general public is beginning to find the idea of mopeds very appeal­
ing for a number of reasons. With the high cost of automobiles, the moped takes
the place of the second car in the family. For short trips to the grocery, they
save time parking, stopping and starting. Two years ago I would never have
believed the savings would be so noticeable. I certainly hope NC will realize
the future of the moped as transportation and vote favorably on new legislation
so as not to make a hassle out of a pleasure.
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64 year-old male . ".>

Most mopeds will exceep the 20 mph speed limit; hwoever, it is so small as
to be a very unimportant factor. Most will do 27 mph which in most instances
will keep the moped up with city traffic. However, it has brought to my
attention that some overzealous police are attempting to make something of
this. I believe their time and attention could be used to a better advan­
tage in working on some real crime, drugs, robberies, etc.

23 year-old female
I am thoroughly pleased and very enthusiastic about moped use. It was an
ideal choice -- I recommend it to everyone. I got a car a couple of months
ago, and I much prefer riding my moped. Itls only bad when it's very cold,
when it's raining, when I need to take passengers, or when I need to take
large loads (it's fine for regular shopping, including grocery shopping).
At all other times it is 100% the vehicle of choice.

56 year-old female
Moped riders are doing more than a fair share in conserving oil -- don't
penalize them with taxes and over regulation. Autos are the villains more
than mopeds. There are some irresponsible moped riders - particularly kids ­
but don't penalize the whole population of riders in order to control them.

33 year-old female
A moped is my only means of transportation. It's inexpensive to run, it's
easily repaired, it conserves gas. I am doing my part to conserve natural
resources and pollution and by doing this I believe I should be entitled
to some benefits such as 1) a company that will insure me against theft
without my having to pay a small fortune; 2) courtesy from auto drivers;
3) a choice of whether to have insurance or not, not a mandatory law. These
are the only things I ask and I don't think it's too much. A new Puch
moped costs $850.00 and my BatavLis was $600.00 and the Batavlils has almost been
stolen and I had it securely locked to a stationary post. I would like some
kind of inexpensive insurance against theft.

40 year-old male
I am visually handicapped and cannot obtain a driver license. The moped is
my transportation.

58 year-old female
When I was in Europe this past September I saw little old ladies riding mopeds
and decided that it was for me. (1 1ma little old lady). I've worked out a
system of buying all my staples once a month and then using my moped for buying
produce and dairy products weekly. I also go to a nearby shopping center on
it and to some meetings at Duke. I would like to see moped lanes put on Old
Chapel Hill Road as a commuter road between Chapel Hill and Durham, also 751.
My husband also rides a moped (a Puch) for small errands and occasionally
goes to work on it at the Research Triangle going a long way to get there
to avoid Highway 54. He would use it more often if 54 had a bicycle lane.
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53 year-old male .~

Discourage legislature from requiring' insurance and license tags! The argu­
ment that drunks drive mopeds is invalid! . Drunks drive cars and are a danger
to pedestrians, bicyclists, and moped operators!

28 year-old male
I believe that the state government shouldnlt waste any more of our tax dollars
on moped regulations and should be finding a way to save and conserve energy
for more worthwhile things to better our economy, just like mopeds do. My
mopeds have saved a lot of energy that otherwise my car would have consumed,
four or five times more. They are economically resourceful. Please encourage
better features for them in the future for better safety.

73 year-old male
It took a long time for me to learn to ride my bike. I hadnlt ridden a bike
since I was a young boy, so I took many a spill from it and bumped my forehead.
I have a sizable nose and I landed on my nose last time and blacked both of my
eyes. It jarred my head so that I did not know much for about two or three weeks,
so I haven't ridden it since January. I hope to someday if my wife will let me.

56 year-old male
My moped is a big help to me. I do not drive a vehicle. This is my only trans­
portation. Without itI could not do what farming I do.

49 year-old male
I would like to say, with gas and oil getting higher, more people are taking to
two wheels, bicycles, mopeds, and motorcycles, people who normally would not.
This I think is going to create many accidents to those who have little or no
experience with mopeds. Mopeds are not really a new vehicle. It is rather new
for the U.S., but in Europe they have been in use for years. I would personally
like to see new operators have some rider education before operating a moped, or
at least a test of ability. Also, the moped rider should remember that all other
vehicles have the right of way because they (the cars, trucks, etc.) have regis­
tration, license, insurance, and as of now the moped does not require any of these.
So if I ride the moped I always give the right of way whenever it is in question.
Itls a lot safer. Ride safe.

26 year-old male
I think they should spend less money on express routes for cars and more money
on routes for mopeds and motorcycles, restricting cars from these areas. There
are more young people getting killed every day on bikes because of where they're
having to ride! Thanks.

42 year-old male
I feel stupid when I am riding a moped withl.a motor to do the \'.JOrk going down
the road and a person on a lO-speed bicycle can pass at a faster speed than a
moped will run.
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46 year-old male
I woul d 1i ke to see the speed rai sed (0 3?,. mph so the moped woul d not back
up traffic on certain streets. I don't mean to say that traffic piles up,
Just that drivers are impatient with bikes of any type.

44 year-old male
It seems to me that as much gas as a moped saves and the price is negotiable,
why then aren't there more people with them? Quite a puzzle.

58 year-old female
Admittedly, I am a chicken when it comes to riding my moped, unless someone
else is with me on a similar vehicle. In the beginning I had right much trouble
-- caused fro mdi rt in the carburetor -- and got stranded pretty far away from
home. All this destroyed some of my confidence. Now I feel, as you do, that
more and more mopeds will hit the road and I won't feel like such as oddball.
I am also a little weary of being assured I am going to get killed on this
thing -- if you can ride a bicycle, you can ride a moped.

35 1ear-01d male
I taught high school math in N.C. public schools for six years and am a Vietnam
veteran. Since my first moped, I have enjoyed riding immensely. I live in a
converted school bus, and make my living in diverse pursuits •. My moped is part
of the reason I have enjoyed real peace of mind of late.

15 year-old male
Persons who are to ride should be given a test to insure they can safely operate
a moped on public roads and streets. Age should not matter down to 14 years
old. A special "moped operator" license could be issued. Alcohol consumption
should be the same as required with a regular drivers license.

22 year-old male
I have experience commuting for about seven years on two-wheeled vehicles (motor­
cycles, bicycles, moped). Of these, the moped is by far the most practical
commuter vehicle for the average person. The gas mileage, maintenance free,
lower speeds, etc. give it advantages over a motorcycle. Yet it is primarily a
self-powered vehicle more suitable for carrying things, longer hauls, and luxury
over a bicycle. Education should be the key for promoting these vehicles, as
well as insuring their safety on the streets. There is nothing worse than a
moped rider that is unknowledgable facing a motorist that is uneducated about
other forms of vehicles. Riding a two-wheeled vehicle is absolutely the best
education in defensive driving techniques obtainable.

16 *ear-old female
I t ink as a teenager it gives us a way of getting around without needing the
car or license, and it doesn't take much gas to ride.

17 year-old male
I feel the mopeds are just as safe as bikes, because I have ridden both of them
many miles. As a matter of fact, I feel in cities if the speed limit of mopeds
is 30 that the mopeds are more safe than the bicycle, because the speed is
practically equal to cars and you can drive in your lane on your side of the
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road instead of side walks. Also, the, mopeds should not be considered motor­
cycles. I would enjoy answering' any other'questions you have on mopeds from
the rider's point of view. Thank you. P~S. I hope you take strong considera­
tion of my view, and if the mopeds do become motorcycles, mine will be IIFor
Sale ll

•

62 year-old male
The moped is an obviously marvelous method for fun transportation plus energy
savings. Its speed and II pick-up ll speed particularly should be raised to 35
mph in order to keep pace with traffic flow in city zones. The moped's low
visibility (motorcycles as well) would be improved drastically with mandatory
flag plus hazard and turn signals. In addition, a 12-volt battery system would
support a decent small distinct lIair horn" for mopeds only, that is an air
horn with a tone assigned to mopeds only.

51 year-old female
I truly believe mopeds are coming here in the same numbers that they exist in
Europe. We need to educate the general public to take extra care with alterna­
tive vehicle drivers -- we are saving gas so that they can drive! It's a perfect
short trip vehicle. Rule about 16 years of age before driving needs to be enforced.
Do not lower age limit. This would make mopeds toys -- they are not toys.

50 year-old male
I keep this moped down at the farm. I feel that I save from $15 to $20 a
week on gas back and forth to store for supplies, etc. For the investment I
think they are fine things.

72 year-old male
I have had three mopeds: one Motobecane traded for new after 3,000 miles, second
Motobecane stolen after approximately 4,000 miles, now have Peugeot at 1,500 miles.
The most likely times for an easy fall with a moped are when starting or stopping.
Thi sis because of front wheel tendency to vleaveat speed of 1ess than 8 mph or
when rounding a corner on wet surface or loose gravel. It would be better if a
moped could keep up with 35 mph traffic rather than all cars passing too close.
A ten-speed bicycle can easily pass me. I own no other mode of transportation
and never will again.

43 year-old female
I know I would enjoy my moped much more if I did not have to contend with so
many cars on the same roads I travel -- most of them seem to be aggravated by
moped riders! I use mine only to go to and from my tennis games a little over
one mile from home. I would love to use it to go to pick up small items or
small amounts of groceries, but that would mean traveling on a very busy in-town
road, and it is just too scary. The riding of the moped itself, I think is very
easy and perfectly safe at 20 mph. Obviously it must be simple as both my
children can ride and handle it probably better than I can; however, I would
not be in favor of lowering the age limit more than one year as their II road sense II
is not well enough developed before 14-15 years (even that 11m not sure about).
The best place and most fun to ride a moped is in Bermuda where the cars go at
20 mph too! The roads are narrow, twisty and hilly but at least you are not
intimidated by cars and without a doubt these few days were the most fun I ever
had moped riding!!
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55 year-old male ..>
My wife has a moped also. We enjoy our bikes very much. We are sober,
responsible people. We do not abuse our rights to ride our bikes. There
are ten bikes in our group. When we ride on a Sunday afternoon, we hunt back
roads out of the way of traffic and never race or drag with our bikes. We
all observe the 20 mph we are allowed. We are all 35 years and older (too
old for Hells Angels, so we are the geritol gang). With gas prices the way
they are, we go to the grocery store for milk and bread and small items with
less gas than it takes to crank the average car. I have had a moped for about
four years, but last year we bought new Batavas bikes when my wife started
riding. So far as drivers' licenses, there are people who can't read and write
and can't get drivers' licenses but are good decent people; they can ride mopeds
to their work and run errands on them. Otherwise, other folks would be required
to help them. I think drunks and disreputable people should not be allowed the
right to ride mopeds and give them a bad name. I could go on forever about the
merits and pros and cons of mopeds.

61 year-old male
I have owned four mopeds. I know of 18,000 actual miles that I have put on
two mopeds. Of course it's more than that, I don't remember the exact miles
I put on the other two. To me they are far more safe than a bicycle, for
instance going up hill, it is absolutely impossible for a person to sit on
a seat on a bicycle and look straight ahead without weaving from 8 inches to
a foot. You do not have this problem with a moped. I strongly indorse that
the power be increased to at least 2 horsepower. This is for safety purposes,
like climbing hills and bridges. I hope this information will be of help to
you. I am 100% totally and permanently disabled. I live on a V.A. pension
and would be absolutely impossible for me to own and maintain an automobile
at the rate of insurance and other expenditure. Thanks.

35 year-old female
I am aware of a movement underway by the N.C. Bicycle Committee to introduce
legislation requiring all mopeds to have licensed operators. I feel this is
unfair and defeats the entire purpose of owning a moped. Certainly I would
have preferred a larger bike that had no speed governor on it, but I had no
choice. I feel that the only way a moped may be more dangerous than other
motor bikes is its limited speed and power. I find motorists have been very
courteous tome, and I make every attempt to move as safely as possible in
traffic and not hold up automobiles by riding as far right as possible.

39 year-old male
The moped is a good thing. I only spend less than $1 each week for fuel. I
have noreC. driver's license and the moped is a life saver for me. My business
is about one mile away and I can make it on my bike. Without it I would be lost.
It also saves money on short trips to the market. I have four children and
there's always something to pick up. It saves driving the car.

55 year-old male
These vehicles are incredible energy savers. I have by actual check counted 184
miles per gallon of gas. Many of the regulations you're thinking of would only
tend to discourage purchase of mopeds. Total cost of owning a moped would be
prohibitive. Let's keep things as they are. Thanks for allowing me to express
my opinion.
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31 year-old female ~

I sold my car and bought a moped~ . I am well versed on the N.C. laws concern­
ing them as the statistics read. I would ,very much like to know of any pending
legislation concerning mopeds. I would be glad to help you in your work in
any way. When I first moved to Charlotte 19 months ago, I hardly ever saw a
moped. Now they are allover the place and a really friendly bunch too. Not
long ago I ran out of gas about 3 ~ miles from home, and a moped rider: stopped
to help by giving me his 2-cycle oil. I would like to see some kind of theft
protection. In Charlotte mopeds cannot be registered with the city -- they
fall between bicycles and other motors. Theft insurance is very difficult to
find and outrageously priced. I have a difficult time using that, however, to
force required registration. I would like to see some kind of voluntary
registration.

31 year-old male
Comment to the safety on the streets and highways. Build one to two yard wide
moped or bicycle-ways on the roadside as protection for the moped or bicycle
riders from cars and trucks; also, it helps to save some money for repairing
the road shoulders.

58 year-old male
I purchased my moped for one reason and one reason only, that was so I could
afford to ride to work and make a living. I also own a pick-up truck, but
I had a son in college at that time and he used the truck and the gas bills
were so much I could not afford another auto in order to get to work. I ride
mine only to work,not for pleasure.

43 year-old female
I know quite a few old men that use their motor bike for their only means of
transportation to get groceries and other things they need, because they can't
afford a car or to hire someone to take them where they need to go. Some of
them don't have a driver's license and can't get one. I think the motorbike
is wonderful in aiding them.

55 year-old male
If you are not a defensive driver you better not
do not ride too close to the edge of the highway
trouble.

get on a moped. -- And please
you are only asking for

16 year-old male
Mopeds are nice. They should be very popular in the near future, I am very
pleased with mine -- it gets me where I want to go with no trouble or money.

60 year-old male
I think they are real nice for people 50 years old and older who are still active,
and those on low fixed incomes to use for errands, shopping, etc. as well as being
real energy savers. I would appreciate a summary of your survey.
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63 year-old male
Keep the moped on the road. It sav~s ga? with class. Thank you.

61 year-old male
My moped is used within a radius of 3 miles from my home. 11 m on my

'third gallon of gas for the mileage shown on the form. So far, by using
the moped 11m saving approximately $25.00 per month on my gas credit card.
That is the bottom line as to why it was purchased.

59 year-old male
No one convicted of driving under the influence of alcohol should be
allowed to operate a moped, bicycle, horse or any other type of transporta­
tion on the right aways of public highways, streets or whatever. Thank you
very much for sending me this questionnaire and giving me the chance of
telling you my opinion of the above comment.

46 year-old male
Ittwould be nice if we got some kind of credit for owning and riding a
moped in these days of energy conservation.

40 year-old male
If this questionnaire is leading up to putting insurance and license and vehicle
registration on mopeds, you might as well forget it and it will also hurt the
sell of mopeds to the customers as well as the dealers.

48 year-old male
When ri di ng my moped, I ri de it as ; f I were ri di ng my bi ke. I keep to the
right as much as I can and let cars pass me when rossible. I enjoy riding it
and hope more people will use them. The more that start using them, will give
us more respect from drivers on the highway.
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