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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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current N.C. law, riders s]ightly favor (§]lpercent to 49 percent) raising the
top-speed capability and are decidedly against requirihg 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 Tlargest 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) 3.5 per 10,000 miles
Reportable accident rate 1 per 10,000 miles
Near miss rate 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 of the accident.
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CHAPTER 1. 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 © ~*ate levels to examine safety problems
associated with the mopes /= e ‘e accomodation into the traffic
stream. A two-volume re (o op >4<1~' hway Traffic Safety
Administration (Hunter | *ééﬂcfid ', Stewart and Stutts, 1979)

predicts yearly numbers >¢4£%; e resulting numbers of injuries
-and deaths through the R lrawing from available sales,
usage and accident data from acrus, . y. At the state level, HSRC has
more recently completed an analysis of N.C. mobed 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 tdl;olicit 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 1in
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 downwardsito*?ef]ect moped popularity in a particular
state. Thus, figures for such "popular" mdped 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 Number
June 1978 425,000
June 1979 650,000
June 1980 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 Number
June 1978 10,625
June 1979 16,250
June 1980 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 estimate.



1-5

Again referencing the 1979 NHTSA report, a vehicle life expectancy model
was developed which projected mopeds fn use 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
Carolina, 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;

e 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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o A Sports Illustrated survey of 591 moped buyers nationwide
conducted in late 1977; . . -

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

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

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

A1l 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:

-8 An Jowa survey of registered moped owners and primary riders;

o Two surveys of moped owners in three Australian states;
¢ An updated survey of Puch moped buyers;

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

Towa (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
guestionnaires 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 responée 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.

1The minimum age for obtaining a license to operate a moped in Iowa is 14.
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Concerning mileage and trip‘charéhterdstics, 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

mopeds.

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 "essential" or "relevant"
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
"essential" 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 mi) for males
and 36.8 km (22.8 mi) for females. This produced a
calculated annual distance of 2100 km (1302 mi) for males and
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1900 km (1178 mi) for females, with an overall annual
distance of 2300 km (1426 mi). 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.

Briefly, 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. OQOverall 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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recreation. Personal transportation and commuting to work uses were also cited

but 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 brder to compile
such a Tisting 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
various 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 Peugeot
Batavus Puch
Columbia Tomos
Garelli Vespa
Honda Yamaha
Motobecane

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
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two of the larger moped distributorS-infhorth Carolina (Garelli 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.

Table 2.1. Survey sample by moped manufacturer.

Manufacturer Number Percentage
AMF 317 7.5
Batavus 107 2.5
Columbia 109 2.6
Garelli 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 quesfion 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 Tikelihood 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 all makes of mopeds.
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Regarding the first of these, most of 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 initjative
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 files.
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 exper1ence 1n¢conduct1ng population surveys and was
able to offer suggestions for improving the’ quest1onna1re 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, etc); (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-shirt offer
might affect the overall response ratel_ 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 and 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, "Mopeds save gas with class" 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 Timit.
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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 CCASS

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"
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 "volunteer" 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 remailed.

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 mai]ingl. 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 deleted. ..

) This second mailing resulted‘inion1y ¢5ﬁadditiona1 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.

A1l 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. A1l total, 97 persons were contacted.l 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
i11 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.

A1l returned survey forms, including those completed over the phone, were
coded for keypunching and storage on a computerized file.

A d

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 - Week 1, Green - Week 2,

Icorrect 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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etc.). Questions on the card asked for:

1) Total weekly mileage on:moped;

2) A breakdown of this mileage by trip purpose:

3) A breakdown of mileage by roadway type;

4) Percentage of nighttime riding; and

5) Number of accidents or "near miss" encounters.

These questions were presented on a 6"x12" card which folded to the 6"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. A1l 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 and 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 thé
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.)



2-8
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 1.1
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
Coast 1.6 4 1.6
<21 Piedmont 2.2 6 2.4
Mountain 0.3 ] 0.4
Coast 2.2 6 2.4
Female 22-55 Piedmont 4.6 12 4.7
Mountain 0.6 2 0.8
Coast 0.2 1 0.4
>55 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

The representativeness of our survgy sample of 4,200 moped owners, when
compared 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 Timited
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
1ts 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 98]
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 filel, 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 respondenfs 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.
A11 of these findings are gquite consistent with expectations and lend support to
the overall representativeness of the survey findings.

lThe 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 general survey respondents with
non-respondents interviewed by telephone.
Percentage for Percentage for
Respondents Non-respondents x2
Variable Level N=981 N=50 (p-value)
Age <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=0.17)
>$25,000 30.4 25.0
Education Grade school or
some high school 43.8 67.4
Graduated high 12.62
school 21.9 21.7 (p<.01)
College, other 34.2 10.9
Population <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
>1 year 57.9 82.0 (p<.001)
Weekly Mileage <25 miles 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-fespondents 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-
ment" 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).

A1l 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 repkesentative
subsample of all survey respondents.



Table. 2.5. Comparison d? general survey respondents with
follow-up survey respondents.
Percentage for  Percentage for
General Survey Follow-up Mileage
Respondents Survey Respondents x2
Variable Level N=981 N=152 (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=0.07)
>$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 Riding <1 year 42.1 40.7 0.10
>1 year 57.9 59.3 (p=0.75)
Weekly Mileage <25 miles 50.6 44.0 2.28
>25 miles 49.4 56.0 (p=0.13)
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.FROM 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
pattefns, (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
cell-by-cell 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 associated with..."
Crosstabulations 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 hé]f 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 3.1. 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 Number Percent
Male 841 86.4
Female 132 13.6

Total 973 100.0
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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 among difﬁgrent age categories,

Comparing the age distribution for -the respondents with the sample of 500
moped owners interrogated through Division of Motor Vehicle (DMV) driver history
records reveals some differences. The DMV group had the following age
distribution:

Age Percent
£21 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 sex of the respondents is shown in Table 3.2, and there are over six
times 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



Table 3.3. Rider race.

Race Number Percent
White 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 1.1
$25,000-$29,999 . 73 8.3
>$33,000 194 _22.1

Total 879 100.0
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Table 3.5. Highest level of education.

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

Total

Number

182
220
201
143
87
84
47

964

Percent
18.9
22.8
20.9
14.8

9.0
8.7
4.9

100.0

Table 3.6. City/town population.

Population

Rural

500-999
1,000-2,499
2,500 -4,999 .
5,000-9,999
10,000-24,999
25,000-49,999
> 50,000

Total

Number

119
33
64
75
90

135

130

280

926

Percent
12.9
3.6
6.9
8.1
9.7
14.6
14.0
30.2
100.0
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in that widespread variability is pre§gnt. While some 30 percent live in cities
with populations equal or greatér:thén 50,000, another 13 percent live in rural
areas of less than 500 inhabitants. Citiés/towns with a population up to 10,000
account for slightly more than 41 percent of the respondents. Clearly, the
mbped 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 demographic 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 than expected in the higher income groups. Where
annual income exceeds $25,000, females constitute about 20 percent of the
riders. Females are also associated with higher levels of education. About
one-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 _18.6
Total 970 100.1

Table 3.8. Total mileage on the moped.

Mileage 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 1oweriineome groups also have accumulated greater
mileage. 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 1ist of categories. A breakdown of the primary use (i.e., that use
asigned a ranking of "1") 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 "2"), 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 Tless
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.

e

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 Number Percent
None indicated 136 ~24.3
Shopping/errands 185 24.6
Visiting relatives

or friends 130 17.3
Pleasure riding 89 : 11.9
Trips to a specific

place of recreation 75 10.0
Commuting to work 37 4.9
Use in business or work 26 3.5
Commuting to school 22 2.9
Other 1 0.1

Total 751 100.0



Table 3.11. Frequency with which all moped use

possibilities were checked.

Use
Shopping/errands
Pleasure riding

Visiting relatives
or friends

Commuting to work

Trips to a specific
place of recreation

Use in business or work
Commuting to school

Other

Number

667
597

534
448

351
183
146

37

Percent

68.4
61.2

54.8
45.9

36.0
18.8
15.0

3.8
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group. The youngest groups do not pré?ep_;o shop or run errands on the moped,
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
annual 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.



Weekly Mileage

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
those 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 "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.



Table 3.12. Typical weekly mileage.

Miles 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

(Miles) Number Percent
0-2 280 30.5
3-4 234 25.5
5-9 246 26.8

> 10 159 17.3

Total 919 100.1



3-16

When distributed by age, bothithef<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 "1") indicates that the majority
ride most often on residential streets. Somewhat surprisingly, rural roads,
where the speed differential betweenmopeds and 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 (aslindicated on the survey form by a
number "2" 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.

g

. Roadway - “Number Percent
Residential streets 424 54.0
Rural roads, speed limit < 45 mph 150 19.1
Rural roads, speed Timit > 45 mph 124 15.8
Other major streets (heavy traffic)

inside city limits 51 6.5
Downtown business streets _36 __ildi
Total 785 100.0

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 Timit < 45 mph 115 14.6
Residential streets _ 89 11.3
Rural roads, speed limit > 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 Timit > 45 mph 440 45,3

Other major streets (heavy traffic)
inside city limits 432 44 .4
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Further examination of thefprﬁma?} roadway used shows some age effects but
no sex or race differences. As might be éxpected, 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 Timits greater than
45 miles per hour and those over age 55 are overrepresented on rural roads with
speed 1imits 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
1ikelihood that the shoulders on rural roads are not as we]l‘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
Tower 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 Tow 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.



Table 3.17.

Interval

Daily

Several times a week
Once or twice a week
Once or twice a month
Less than once a month

Total

Frequency of use.

Number
431
278
182

51

26

968

Percent
44.5
28.7
18.8

5.3
2.7

100.0

Table 3.18. Weekday versus weekend riding.

Interval
Mostly weekdays
Mostly weekends

Both weekdays and
weekends

Total

Table 3.19.

Time

Before 10 a.m.
10 a.m. - 4 p.m.
After 4 p.m.

Morning and evening
commuting hours

No specific time

Total

Number
238
121

Time of day.

Number
50

130

164

194
432
970

Percent
24.5
12.4

63.1

100.0

Percent
5.2
13.4
16.9

20.0
44.5

100.0
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When frequency of use is distributed by length of time riding, there are no
significant differences; however, there isfé 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 (<21) are overrepresented on "both weekdays and weekends", 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 "both weekdays and weekends" category. Almost three-fourths of the
non-white riders typically ride on "both weekdays and weekends."

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 riders with average trips of 10 miles or more
ride on both weekdays and weekends . ThoSéhwith the shortest trip lengths (1-2
miles) are overrepresented on weekends. The occasional rider tends to choose
the 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
overrepresented 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 with 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 gccasional rider is overrepresented during
off-peak traffic times and underrepfesentedhduring 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
percentage 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. A general
formula for estimating seasonal mileage is given by

SR

Mil =
R (Psummed

season s)



3-23

where s refers to any of the four seasons. These calculations yielded the
following values: B

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
number 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
years. 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 Number
Never 698
Occasionally 242
Often 33
Total ' 973

Table 3.21. Helmet use.

Response . Number
Always 153
Usually 59
Occasionally 111
Never 653

Total 976

Percent
71.7
24.9

3.4

100.0

Percent
15.7
6.0
11.4
66.9
100.0
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Helmet Use

.,43'

North Carolina law does not réquire'ﬁbped riders to wear helmets when
riding. Despite this fact, about one-fifth state that they either usually or
always 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
1ikely to use a helmet. Finally, carrying passengers does not increase the
1ikelihood 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 1ist 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: Tless >55 and more 22-55 year-olds than expected; more females
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Table 3.22. Other riders' age.

Age Number Percent

<16 53 24.5

16-21 90 41.7

2255 67 31.0

. 55 i 2.8
Total 216 100.0

Table 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 (>§§0,000) and less lower incomes (<$10,000)
than expected; and more col1ege'§raduéte5vand post-graduates than expected.

) Mileage trends are not well established here, but it appears that principal
riders with lower weekly mileage totals are more apt to allow others to use the
mdped. 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
quite similar to those reported in other consumer surveys, while the responses
regarding N.C. law reflect this 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 major 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. Riders 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.
I1legal 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 close,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, Tlack

of bike lanes, etc) 78 7.3
Other vehicle factors (1lights, brakes,
conspicuity, etc) 75 7.0
Road conditions (potholes, Toose
gravel, no shoulders, etc) 57 5.3
Dogs v 35 3.3
Total 1067 99.9

1 The total exceeds 981 because up to three responses were coded

per questionnaire.
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traffic signs, riding on the wrong side of the road, etc. are cited frequently.
Riding while intoxicated is a]so,méntfoned”quite a few times. Males, riders
older than 55, non-whites and those in the 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.]

Number of
Reason Times Chosen Percent
Mechanical problems 49 43.8
Inadequate speed and/or
acceleration ‘ 23 20.5
Service problems 21 13.8
Safety aspects 11 9.8
Other _ 8 7.1
Total - 112 . 100.0

IThe total again includes multiple responses.
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Recommended Safety Changes

As with the last two variables, ﬂb to- three safety change recommendations
were accepted. The list of changes (Tablé 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 coversl, shock absorbers, etc. as individual
components. The need 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.

1Quite 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.]

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

]The total includes multiple responses.
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Table 3.27. Recommendations concerning current
North Carolina Tlaw. ’

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 33.3 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 report, an estimated 20 percent of these
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
Tightly 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’cqp§istent1y 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
1imit 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.! 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 1imit, 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 1imit, while all the other educational groups agree
with the idea. The same type of trend is present in the population variable,
where only those 1iving 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.

Require 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 Taws 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.

lpiders 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 aghin§p the concept. Over half of the
female riders favor the requirement. No differences are noted for the other
demographic variables.

Concerning experience, there appears to be-1ess 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 ho1ding 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.

Require insurance,

As can be seen from Table 3.27, fewer riders approve of the concept of
mandatory 1iability 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 more favorable response than expected, which is
similar to the results for insurance. Cofimuters to school like the registration
concept, perhaps with good reason, for school yards and campuses are likely
locations 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 any 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
indicated 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 injury or minor injury. Chapter 5 updates the reported accident experience
for North Carolina moped riders.
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Table 3.28. Accident‘experiencé;for the principal rjders.

Event

1 accident, no injury

1 accident, minor injury

1 accident, serious injury

1 accident, no injury information
> 2 accidents, minor injury

> 2 accidents, serious injury

Total

Number

25
28
22
10
3
1

89

Percent
28.1
31.5
24.7
11.2

Table 3.29. Accident experience for other riders.

Event

1 accident, no injury

1 accident, minor injury

1 accident, serious injury

1 accident, no injury information

Total

Number

11

—
()]

W
i S L» ~

Percent
32.4
47.1
11.8

8.8

100.1



CHAPTER 4. RESULTS FROM THE FOLLOW-UP SURVEY
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Me thod

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)
questions 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 2 3 4 5
[l 1 ] 1 |
Never Somet imes 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 group of volunteers so that their age, sex, and
location by region of the state matched théée same characteristics for the
respondents to the general survey (questionnaire). Overall, some 152 usable
responses 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 related 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 Tow 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. Ohly a handful of other states have a
similar top speed threshold, as most laws are geared toward the 25-30 mile per



Rating

f T i,
Never Sometimes

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

.67

0ff the road
completely (on shoulder)

On bicycle paths or in
designated bicycle lanes

.76

Faster than 20 mph 2.60

Against traffic (i.e. E
wrong way riding) 1.03

With headlight on

during the day 4.47

Using the pedals (not
counting starting the engine)

Figure 4.1 Bar graphs of the average ratings for
the supplemental questions.
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hour range. Notwithstanding the law, slightly 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
engine, 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 12, 1980
July 19, 1980
July 26, 1980
August 2, 1980

July 6, 1980

July 13, 1980
July 20, 1980
July 27, 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 to 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 just under 40, which
compares well with the questionnaire average of 36. Weekly varjation was dow,
as seen in the average (total) miles per week:

Week 1 41 miles/week (n=151)
Week 2 39 miles/week (n=130)
Week 3 37 miles/week (n=115)
Week 4 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

ltwo 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 qu1te

lower,
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Table 4.1. Average weekly mileage totals.

>
-

Total miles .~ = .- 40

By trip type:
Commuting to work 1
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands
Use in business or work
Visiting
Other

—_— PN O W

w
0]

Total miles

By roadway type:
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Total miles

W —
O O ~N~NOT

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 Tikely 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 averagg weekly mileage by trip type and roadway
type are contained in Appendix.D.: i

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 weekly (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.

Number of Average weekly
Sex respondents (total) mileage
Male 127 42

Female 25 32
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The vast majority of the respondents to the follow-up survey were white
(Tab]e 4.4), although the total Weekly mi]éé for both whites and non-whites were
quite similar. The white group tended to commute to work (11 miles) and ride
for 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 Average weekly
Race respondents (total) mileage
White 145 40
Non-white 7 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 Tower income riders were more associated with work
trips and higher income riders with pleasure riding.

Table 4.5. Average weekly miles by income.

Number of Average weekly

Income respondents (total) mileage
<$10,000 26 45
$10,000-$14,999 30 39
$15,000-$19,999 20 52
$20,000-$24,999 23 26
$25,000-$29,999 15 39
>$30,000 26 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 the most miles from pleasure riding. Al
groups favor the residential streets. Somewhat surprisingly, college graduates
‘report about 10 miles per week traveling 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.

Number of Average weekly

Education Respondents (total) mileage
Grade school 17 42
Attended high school 31 44
Graduated from high school 31 37
Attended college 24 45
Graduated from college 22 41
Post-graduate work 18 37
Other - 8 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 1iving 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.

Number of Average weekly
Population respondents (total) mileage
Rural (<500) 13 26
500-999 10 26
2,500-4,999 1 35
5,000-9,999 8 39
10,000-24,999 29 54
25,000-49,999 22 46

>50,000 55 36



4-10

Week1y Mileage by Other Variables of Interest

The above discussion, centered around TabTes 4.2 - 4.7, was concerned with
weekly mileage as related to demographic characteristics of the riders. The
fof]owing 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 85
Trip type:
Pleasure riding 28
Commuting to work -4

Roadway type:

Other major city streets 19
Rural roads, <45 mph 15
Rural roads, >45 mph 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 proportional.to average weekly mileage, and those
Friding daily report an average of 55 mi]gé 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 grquptavéﬁaggd seven dark-miles per week. Males
averaged six dark-miles per week and fema]és 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 surprising. 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 1imit 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 "Near 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, "near misses", etc. "Near 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 "near 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 e]aboratglonpthese.

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

Reportable accident rate 10 per 100,000 miles
(or 1 per 10,000 miles)

Near miss rate 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
follow-up survey with that from the general survey (questionnaire). By
examining the dates, approximately 60 accidents were reported to have occurred
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in the last year for the 981 questionnaire respondents. The total annual
mileage (from the season ca]culaﬁions) forithis 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
geustionnaire 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 1is required. Our assumption is that at least some
failéd 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. DESCRIPTIVE ANALYSIS OF 1979
N.C. MOPED ACCIDENT 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. A major 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"
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 requeéted 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 property" 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 percent in 1978 to 3.8 percent in 1979, For
moped accidents only, the percentagé increqée 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
mobed 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 crosstabulations 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 1ikely 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 5.1. Moped operator injury severity.

Injury 1976-78 1979
Level Data Data
Killed 16 11
(3.8) (3.6)
Class A 92 84
(Serious) (22.0) (27.6)
Class B 196 129
(Moderate) (46.8) : (42.4)
Class C 60 47
(Minor) (14.3) (15.5)
Not Injured , 55 32
(13.1) (10.5)
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 unexpected 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 thellatter. 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 =1,000 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 represehtativeness 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). Also, officers still 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.



Make

——

AMF

Batavus

Columbia

Garelli

Honda

Motobecane

Peugeot

Puch

Tomos

Vespa

Yamaha

Other or

Mt stated
Total

Table 5.2.

1978
Data

10
(4.7)

8
(3.8)

3
(1.4)

19
(9.0)

20
(9.4)

63
(29.7)

2
(0.9)

4
(1.9)

29
(13.7)

8
(3.8)
(1.9)

42
(19.8)

212
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Moped make.

1979
Data

13
(4.3)

Exposure
Data

49

(5.0)
27

(2.8)

8
(0.8)

63
(6.4)

189
(19.3)

248
(25.3)
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Moped Rider Demographics

The age distribution for moped operators involved in accidents is shown in
Tab]e 5.3 along with the age distribution of respondents to the general survey.
One-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 Tower 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 1ikely 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



16-19

20-24

25-29

30-39

40-49

50-59

60+

Total
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Table 5.3. Moped operator age.

1976-78 1979 Exposure
Data Data Data
43 33 66
(10.3) (11.0) (6.8)
48 34 119
(11.5) (11.4) (12.3)
47 32 72
(11.3) (10.7) (7.5)
37 26 61
(8.9) (8.7) (6.3)
48 65 165
(11.5) (21.7) (17.1)
75 41 157
(18.0) (13.7) (16.3)
70 36 187
(16.8) (12.0) (19.4)
49 ' 32 137
(11.8) (10.7) (14.2)
417 299 964




sex

Male

Female

Total

Race

lhite

Black

Other

Total

Table 5.4,

1976-78

Data

405
(93.1)

30
(6.9)

435

Table 5.5.

1976-78

Data

334
(77.5)

84
(19.5)
(3.0
431

1979
Data

277
(91.4)

Moped operator sex.

Exposure
Data

841
(86.4)

132
(13.6)

973

operator race.

1979
Data

218

(72.0)
82

(27.1)

Exposure
Data

871
(89.7)

87
(9.0)

13

(1.3)

971
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percent white) and more likely to be in the >55 age group (22 percent nonwhite,
13 percent white). These resu]téia1§6 carrespond to those reported for the
‘general survey. ‘

Finally, examining sex by race, the non-whites were found to be almost all
males (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:

Accident Exposure
Season Percent Percent
Spring 25.7 27.7
Sunmer 38.5 34.4
" Fall 26 .6 24.0
Winter 9.2 13.9
100.0 100.0

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 1in
the percentage of accidents occurring on weekdays and a corresponding decrease
in weekend accidents. Overall during 1979, 71 percent of the moped accidents

]There was one case where passenger age was not stated.



Month

January

February

March

April

May

June

July

August

September

October

November

December

Total

Table 5.6.

Month of the year.
1976-78
Data

15
(3.4)

18
(4.1)

27
(6.1)

30
(6.8)

43
(9.7)

68
(15.3)

50
(11.3)

52
(11.7)

52
(11.7)

43
(9.7)

27
(6.1)

(11.2)

(10.9)
45

(14.8)

(12.8)



Table 5.7. Day of the week.

Day 1976-78 1979

of week Data Data
Monday 39 43
(8.8) (14.71)
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




5-12

occurred on weekdays and 29 percent on weekends, compared with 67 percent and 33
percent for this breakdown for 1976-78.° Saturday 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
Tikely 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 correspondfngly, 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
half 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




Table 5.8. Time of day.

Time

of Day
Midnight-6 a.m.
6-11 a.m.

11 a.m.-2 p.m.
2-7 p.m.

7 p.m.-Midnight

Total

Table 5.9.

Light
Condition

Daylight
Dusk
Dawn

Dark-road
Tighted

Dark-road
unlighted

Total

1976-78
Data

17
(3.9)

58
(13.3)

67
(15.4)

198
(45.5)

95
(21.8)

435

Light condition.
1976-78
Data

301
(71.8)

18
(4.3)

3
(0.7)

43
(10.3)

54
(12.9)

419

1979
Data

227
(74.7)
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Table 5.10. Ngather condition.

Weather 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. -

7 1979 Data
Locality Number Percent
Rural 77 25.4
Mixed 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



for development type is simi]ar,linrthathha1f of the reported accidents occurred
. in residential areas, 22 percént 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 35.1%
Residential 33.4%
Business 30.6%
School & playground 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 genera]lsurvey 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 1imit 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 class.

Road - "1976-78 1979
Class Data Data
Interstate 0 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)
Local street 225 148
(50.8) (49.0)
Other public road. 0 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)
Total! 415 285

! Private property accidents are excluded along
with the not stated cases.
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Table 5.15. Road~tharacter.

Road 1979 Data
Character Number — Percent
Straight, level 190 64.0
Straight, hillcrest 15 5.1
Straight, grade 52 17.5
Straight, bottom 5 1.7
Curve, level 22 7.4
Curve, hillcrest 3 1.0
Curve, grade 9 3.0
Curve, bottom _1 __0.3
Total 297 100.0

Table 5.16. Road feature.

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)
Other! 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 variables is road feature, which reports

among other things on whether or not an accident 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 daté*__
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




Table 5.17.

Involvement Type

Single vehicle moped
Moped-motor vehicle(s)
Moped-pedestrian
Moped-bicycle or moped

Total

Involvement type.
1976-78
Data

126
(29.9)

285
(67.5)

6
(1.4)

5
1.2)

422
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Table 5.18. Accident type (first 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 » g 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) © (1.0)
Bicycle, Moped 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 moﬁed accidents were equally divided
between 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 traveling straight ahead, and in
14 percent of the cases the moped was making a left turn. A1l 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 1ikeiy 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 missingl. 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)

1C0qing 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.
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Table 5.19. Vehicle maneuver (moped).
1976-78 1979
Vehicle Maneuver Data Data
Going straight ahead 304 222
(72.2) (73.3)
Making right turn 10 12
(2.4) (4.0)
Making Teft turn 66 41
(15.7) (13.5)
Slowing or stopping 5 3
(1.2) (1.0)
Starting in roadway 14 8
(3.3) (2.6)
Passing 6 3
(1.4) (1.0)
Changing lanes or merging 9 4
(2.1) (1.3)
Other 7 11
a.7) (3.6)
Total 421 304
Table 5.20. Moped maneuver by other vehicle maneuver.
’ Other Vehicle Maneuver
Moped Going Turning  Turning
Maneuver Straight Left Right Other Total
Going straight 68 1 38 15 23 144
(32.7) (18.3) (7.2) (11.1) (69.2)
Turning left 15 0 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)

]Percent 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) (10.5)
Overturn or 40 28
unspecified (18.9) (9.2)
Total 212 304

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

Other Vehicle Region of Impact

Moped Region Left Right Overturn or
of Impact Front Side Side Rear Unspecified Total
Front 33 1 12 43 9 0 97
(15.8) (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
(10.5) (0.0) (0.5) (0.0) (0.0) (11.0)
Qverturn or 4 1 2 0 1 8
Unspecified (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 ofhen,yehic1e was most likely to be impacted
in 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 contains a breakdown of the violation indicated
variable. In half of the reported accidents the moped operator was not cited
for 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 111, fatigued or otherwise physically

Ithis may be due in part to the coding procedure followed for the 1979 data,

whereby any DUI indication was always coded as Violation 1, the variable being
reported here.
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Table 5.23.
Road 1976~78
Defect Data
Loose material 11
on surface (2.6)
Low or soft 5
shoulders (1.2)
Road under 1
construction (0.2)
Holes, ruts, 6
other defects (1.4)
No defect 395
(94.5)
Total 418

Road Defect.

1979
Data

14
(4.6)

6
(2.0)

1
(0.3)

4
(1.3)

278
(91.8)

303
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Table 5.24. Moped operator violation.

Violation

Speeding

Failure to yield

Wrong side of road

Stop sign violation
Traffic signal violation
Following too closely
Improper turn

Improper or no signal
DUI

Safe movement violation
Improper passing

Other

No violation or not

-stated

Total

1976-78

Data

8
(1.8)

29
(6.5)

15
(3.4)

13
(2.9)

13
(2.9)

1979
Data

4
(1.3)

15°
(4.9)
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impaired. For the 1976-78 data,:92fperc§nt of the moped operators were depicted
. as normal, although results afe not diréct]y 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
Age Drinking
<16 0.0
16-21 21.4
22-55 38.1
>55 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
1ikely 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
likely to be judged at fault, 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 in 45 percent -of the accidents, and those over 55 in 55 percent

of the accidents.
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Table 5.25. Moped operator sobriety.

Sobriety
Not drinking

Drinking - ability
impaired

Drinking - impairment
urfknown

Total]

1

1976-78

Data

262
(71.6)

59
(16.1)

45
(12.3)

366

1979
Data

193
(69.7)

51
(18.4)

33
(11.9)

277

Those with unknown sobriety excluded from total.
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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
mopeds are frequently used as transportation by persons with suspended or
revoked licenses or by those unable to meet Ticensing 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-month
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 was given (indicating that these persons had probably never
been issued a N.C. Ticense). 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 information 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

accident 31 10.2
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 oﬁéra;ors. Two-thirds were found to be
DUI 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 DMV file for licensing information.

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

The 95 percent confidence 1imit 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 DMV 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 Tast 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 twoyitems, 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 fourth of)thg»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. A more conservative estimate based on North Carolina's
percentage of U.S. motorcycle sales and adjusting for vehic]e.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 the 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 1is 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 effort to respond to such a request. These
_volunteers may also be a high-mileage grﬁup, although their mileage seemed to
match well with that from the general survey. Even though all volunteers were
used, 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. O0lder 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.
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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.

Commuting to work as the primary use is favored 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.

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.

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.

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.

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 mileage
variables tend to be associated with residential and city
streets, while high mileage variables are associated with
rural roads.

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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About two-thirds ride.both wgekdays and weekends, while
another one-fourth ride mostly weekdays. 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.

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. '

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.

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 1is 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.

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.

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.

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

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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Recommended safety changes include turn signals, better
speed and/or acceleration, and a host of other vehicle
factors (improved tires, exhaust.covers, etc.).

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

Percentage
Recommendation Approve
Require driver's Tlicense 19%
Lower minimum age 22%
Raise speed limit 51%
Require helmet 33%
Require insurance 13%
Require registration 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.

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).

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).

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.

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).

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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Mileages for commuting to work,¢ommuting to school and
trips to a specific place of recreation are all directly
proportional to population.

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.

The following rates were calculated from the mileage
survey only:

Incident rate (falls or 3.5 per 10,000 miles
accidents)

Reportable accident rate 1 per 10,000 miles
Near miss rate 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.

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

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.

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.

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.

Almost 40 percent of the moped accidents occur during
summer months, 10 percent during winter months.
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Approximately two-thirds of the accidents occur on
weekdays, one-third on weekends. The greatest percentage
of accidents occurs on'Saturday (18 percent). The
percentage of weekday accidents has increased over the
last few years.

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.

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. ,

The percentage of accidents on roads with a 55 mph speed
1imit 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.

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

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

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

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

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).

Related to the above. the moped is most likely 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).

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
of fenders are male.

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 accident. Two-thirds of these were DUI-related.

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 fhe vehicle. The results from this project tend to agree with such a shift
in usage, 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 1is 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 speeéd 1imit 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 any one 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 Tawmakers.
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Alcohol Effects

>
o

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
alcohol-related.

"This project also examined a sample of the warranty card owners through
Division of Motor Vehicles files to ascertain the proportion in the general
population with a suspended or revoked license. 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 highlights 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, 1t is perhaps appropriate at this stage to review the legislation.
The goal here would be that of maXimizf;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 opinions 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
difficult. 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 about
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 minimun 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.
Slight1y 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 about 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
Tittle 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 requirement. Indeed, one representative of a smaller
manufacturer stated that no specia]zsteps Wére taken to comply with this
p}ovision. 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 reséarch”éffprts 1ike this one, but on the whole
would probably not be a cost-beneficial prdgram 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.



>
R

REFERENCES

. Hamilton, E. G. Single Variable Tabulations for 1975-1978 North Carolina
Accidents ("REDBOOK"). Chapel Hill: University of North Carolina
Highway Safety Recearch Center. June 1979.

Hunter, W. W, and Stutts, J. C. An Analysis of Mopeds as a Potential
Safety Problem in the United States. Volume I: Review of the Liter-
ature and Data Search. Chapel Hill: University of North Carolina
Highway Safety Research Center. May 1979a.

Hunter, W. W. and Stutts, J. C. Mopeds: An Analysis of 1976-1978 North
Carolina Accidents. Chapel Hill: University of North Carolina
Highway Safety Research Center. September 1979b.

_Hunter, W, 4., Stewart, J. R. and Stutts, J. C. An Analysis of Mopeds
as a Potential Safety Problem in the United States. Volume II: Data
Analysis and Usage and Accident Projections. Chapel Hill: University
of North Carolina Highway Safety Research Center. May 1979.

Iowa Department of Transportation, Office of Safety Programs. Profiles
of Iowa Motorcycle and Moped Operators. Des Moines: Author,
September 1979.

. Middle-aged Male is Primary Moped Rider: Vespa Research.
America Bicyclist & Motorcyclist, April 1980, p. 95.

Moped Association of America (MAA). State Laws Relating to Mopeds.
Washington D.C.: Author, 1980,

Moped Now Vital Transportation Vehicle for A1l Age Groups,
Puch Survey Reveals. American Bicyclist & Motorcyclist, October 1979,

p. 55.

North Carolina Department of Transportation, Division of Motor Vehicles.
North Carolina Traffic Accident Facts, 1979.

Wigan, M. R. and Carter, A. J. Mopeds and the Australian User Profile.
Internal Report, AIR 349-3. Vermont South, Victoria: Australian Road
Research Board. April 1980.



APPENDIX A
Survey Forms
A.1 General Survey Cover Letter, Questionnaire
and Information Card.
A.2 Follow-up (Mileage) Survey Cover Letter,

Instructions, Sample Weekly Postcard and
Supplemental Question Sheet



A-2

_ A.l. General Survey
THE UNIVERSITY OF NORTH CAROLINA
HIGHWAY S AFETY RESEARCH CENTER

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
.0f you who are interested a summary of our findings.

If you have any questions about the survey or 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.

e St

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 composed of the sixteen public senior institutions in North Carolina
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North Carolina
Moped Questionnaire

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
riding habits vary with seasonal changes in the weather, etc., please answer for an
average week. Thank you! :

6.

7.

What brand of moped do you ride? (Motobecane, Puch, etc.)

How long have you been riding this moped? (Check one.)

CJLess than 6 months O1 to 2 years
[0 6 months to 1 year ] More than 2 years
How many total miles has your moped been ridden? miles

Is this an estimate or based on an odometer reading?

" OEstimate O Odometer reading
Approximately how many miles do you ride in an average week? (Check one.)
CILess than 10 miles O 50-74 miles
[J 10-24 miles 0 75-100 miles
0 25-49 miles O More than 100 miles

Do other people ride the moped regularly?
[l Yes O No

If yes, please list their age and sex and the approximate number of miles ber week.
Age Sex Miles per Week

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

Commuting to work

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 :

11

Any other uses? (Please describe.)

What is the average length of a one-way trip on your moped? miles
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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 mileage. 1 is used most often, 2 next most often, etc.)

3
R

Residential streets ' -
Downtown business streets
Other major streets (heavy traffic) inside city or town limits
Rural roads, speed 1imit 45 mph or Tess

Rural roads, speed 1imit greater than 45 mph

9. About how often do you use your moped? (Check one.)
ClDaily (JOnce or twice a month
[J Once or twice a week (J Less than once a month
J Several times a week
10. When during the week do you use your moped?
[0 Most1ly on weekdays
J Mostly on weekends
[0 Both weekdays and weekends
11. What time during the day do you most often ride? (Check one.)
- O Morning (before 10 a.m.)
DMidday (]0 acma - 4 pomo)
O Late afternoon or evening (after 4 p.m.)
- O Morning and evening commuting hours
O No specific time
12. Approximately what percentage of your riding oecurs in the various seasons?
(The four percentages should add 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
J Occasionally
CJoften
14, Do you wear a helmet?
O Always 0 Occasionally
O Usually O Never
15. Have you ever been involved in a traffic accident while riding this moped?

[l Yes J 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 . thig moped?

(JYes (JNo

If yes, please 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?

OYes ONo

If No, please explain:

19. Would you recommend any safety changes to the vehicle itself?
OvYes CINo

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 Teast 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:

Yes No
Requiring a driver's license? O O
Lowering the minimum age? ] O
Raising the speed 1imit? O O
Requiring all riders to wear helmets? C O
Requiring insurance? ] O
Requiring vehicle registration? d 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 yodrSe]f, would you please complete the following?

What is your age?

Your sex?
‘OMale
[]Female
Your Race?
O White (O Indian
O Black O other
What is your family's total annual income?
U Under $10,000 J $20,000-%$24,999
(1$10,000-$14,999 (] $25,000-$29,999
J $15,000-$19,999 E]$30{OOO or over
What is your highest level of education?
’ (] Grade school (0 Graduated college
[J Attended high school (] Post-graduate work

O Graduated high school O Other:
[0 Attended college

What is the population of the city/town where you live?
(J Rural, or less than 500 [ 5,000 to 9,999

[J 500 to 999 UJ 10,000 to 24,999
] 1,000 to 2,499 C] 25,000 to 49,999
(12,500 to 4,999 (] 50,000 or over

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



" be conducted over a 4-6 week period in the summer and will seek to. -gather more spec1f1c
.elnformatlon about the day-to-day use of the moped .-

Thank you very much for completing our questionnaire.” If you would like a summary of
the results of this survey, we need to have your name and current mailing 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

[dPlease send me. the results of ‘this. survey

- O1I would Tike to part1c1pate 1n the.follow-up survey
. Name ‘ el
‘Address .

-ffaPhone No (for fo]]ow up’survey part1c1pants only

Area Code i;gvye_e §:  Number

L-Y
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A.2. Follow-up (Mileage) Survey
THE UNIVERSITY OF NORTH CAROLINA

HIGHWAY SAFETY RESEARCH CENTER

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
Took 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.

Sincerely,

Jane Stutts
Research Associate

THE UNIVERSITY OF NORTH CAROLINA is composed of the sixteen public senior institutions in North Carolina
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1.

SUMMARY OF MOPED.USE
for Week of 54////45 through

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

| Total
Z miles]

2. Use the following list to enter your weekly mileage
(above) by type of trip taken.
Type of Trip
Going to and fromwork . . . . . . . e e e e e e /é?
Going to and from school . . . . . . . . . .. ... .
Trips to a specific place of recreation
(swimming pool, gym, etc.) . . . . . . . . .. .
Recreational trips with no specific
destination {pleasure riding) . . . ... ... 4
Shopping/Errands . . . « . ¢ v vt e e e e e e e . 7
Use in business or work (deliveries, etc.) . . . . .
Visiting relatives or friends . . . . . . . . . ..
Other (describe) ‘
Total
Ilililll miles’}
3. Now list your total weekly mileage by the
type of roadway used.
Type of Roadway .
Residential streets . . . . . . . .. .. .. ... 7/
Downtown business streets . . . . . . . .. . ... /3
Other major streets (heavy traffic)
inside city or town limits . . . . . . . . ...
Rural roads, speed limit 45 mph or less . . . . . . I~
Rural roads, speed limit greater than 45 mph . . .
Total
mi]es'J
4. What percentage of this travel occurred
under conditions of darkness? /5;.percent
5. How many falls or accidents did you have
during this seven day period? . . . . v « « . v v . . . . Z
For how many of these falls or accidents did you
receive some form of professional medical
treatment (hospital, doctor's office, etc.)? . . . . .. o
For how many was there some personal injury and/or
as much as $200 property damage? . . . . . . . . . . .. 1/
How many other "near miss" situations did you
encounter that could have resulted in an accident? 4
THANK YOU. Please use the space below to add any other comments you wish

about your riding experience this past week.
Bork rcer mill SiTvaBins Lagened € ofzvicerronl .
Fertt @tewred cobern driver 0f a car Furnned feFE n
Hrat of me Setrnd Frok olace thin  dbiver /4#(/
me and (Rin  girckly Yarned sr15hE, Clutbag me rfL
Had fs bpabe SArt sn bork Cares , ot /,5

7 et saes.

These numbers should all be the same
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about your riding experience this past week.

SUMMARY OF "MOPED_USE WEEE 2
for Week of ng/éE through
1. Record the total number of miles you rode the Total_
moped during this seven day period. / miles
2. Use the following list to enter your weekly mileage
(above) by type of trip taken.
Type of Trip
Going to and fromwork . . . . . . . . . ... ...
Going to and from school . . . . . . . e e e e e
Trips to a specific place of recreation '
(swimming pool, gym, €tc.) . . « v . . . . . . . S
Recreat ional trips with no specific
destination {pleasure riding) . . . . . .. . . &
Shopping/Errands . . . . . . . .. . 0 0 e e e e .
Use in business or work (deliveries, etc.) . . . . .
Visiting relatives or friends . . . . . . . .. ..
Other (describe)
Total
miles’|
3. Now list your total weekly mileage by the
type of roadway used.
Type of Roadway
Residential streets . . . . . . . . . . ... .. f{
Downtown business streets . . . . . .. ... ... 3
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 . . .
Total
mi]es'J
4. What percentage of this travel occurred i
under conditions of darkness? S  percent
5. How many falls or accidents did you have
during this seven day period? . . . . . . . . . ... .. Vi
For how many of these falls or accidents did you
receive some form of professional medical
treatment (hospital, doctor's office, etc.)? . . . . .. 0
For how many was there some personal injury and/or
as much as $200 property damage? . . . . . . . . . . . . 0
How many other "near miss" situations did you
encounter that could have resulted in an accident? 4
THANK YOU. Please use the space below to add any other comments you wish

THIr  nar ot a  Apprext weck . Only rede

2 /ﬂyr‘ . /40/¢/ ol 1A Lhyp “n Feprry <
o e ¢ficy s .

These numbers should all be the same




SUPPLEMENTAL QUESTIONS
(For first week only)

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

1 2 3 4 5
- 'l‘ Lv Vl 1 S |
Never Somet imes 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 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 l::l
- against traffic (i.e. wrong way) [::::]

- with your headlight on during the day [::::]

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

THANK YOU. Please use the space below to add any other
comments you wish about the above questions.
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North Carolina Traffic Accident
Report Forms
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B.1.

"01d" N.C. Traffic Accident Report Form.

TRAFFIC ACCIDENT REPORT

In filling out these items on the back use the following sxamples:

1. LOCALITY 5. ROAD DEFECTS b WEATHER 4. Guardreil or guardpest 3. Asleap 1. Parked in ravel inmes
1. Business 1. Lease material 1.Clw P in median 4. Orher physicel Impaiement 4. Geing stvelght shead
2. Regidentiol o aurfece 1. Clovdy s s, drail or guard 5. R, net compited S, Chenging lenes o merging
3. Scheal & playgrovnd 2. Halws, deop 1uts 3. Reinlng B on sheulder with 6. Passing
4. Opon covntry 3. Low shaulders 4. Swawing &, Bridge 4. Newrmel 7. Making tight tura
2.SPEED LIMtT 4., Selt theuldurs . Fey 7. Underpass . 7. Conditian net knewn 8. Moking loit rurn
3, ROAD FEATURE 5, Other defects 8. Sleet or heil 8. Trathic islend, curb, 13. CHEMICAL TEST 9. Making U tum
1. Bridge o underpase 6. Roed under #. TRAFFIC CONTROL o medien 14. PEDESTRIAN ACTIONR 10, Baching
2. Drivewey construction 1. Step sign 9, Sign or sign past tHon 11, Slowing o stopping
3. Alley intersection 7. Na deiscte I ¢ 10. Animal intersection 12, Starting In resdwey
4., Inters 6. ROAD CONDITION 3. 11, Diteh benk 3. Coming lrom behind 13, Parking
toed 1. D¢y 4, 12, Parked vehicle porhed vohicle 14. Loaving pached position
5, Non-int 2. Wer 13, Pedeswien 4. Walking with traffic 15. Othee
median ci " 3. Qily s, 14, Other abjsc? 5. Waiking agetast trelfie 14. VEHICLE DEFECTS (Lint
6. End or beginning of 4, Muddy witheut stap sign 15. None 4. Getting on or ofl vehicle one of mers)
divided highwey 3. Snowy 8. R, R. gute snd llasher 11, SOBRIETY 7. Stending in reed 1. Dufoctive brekes
7. Ovher 8. ey 7. R. R. flesher 1. Had not bean drinking 2. Werking tn reod 2. Defective headlights
4. ROAD SURFACE 7. LIGHT CONDITION 8. Officer 2. Drinking-ability impeired 9. Pleying in reed 3. Defective rem lights
1, Conerete 1. Deylight ¢. Otivar doviee 3. Drinking-unable 1o 10. Lylng in reed 4. Defoctive sreming
2, Smuath saghelt 2. Dusk 10. Ne contrai prosent determine impairment 11, Other 3. Defective tires
3. Course asphair 3, Dawn 10. OBJECT STRUCK (firse 4, Unknewn 12. Net in roed 6. Othor defects
4. Gegwal 4, Darkness (street lighted) 1, Trae only) 12. PHYSICAL CONDITION 15, VEHICLE MANEUVER 7. Not hnown If defoctive
$.Oire or sund S, Darknays (streat net 2. Utility pele nn 1. Stepped in travel lane 0. Na defacts dorectod
6. Other lightod) 3, Fonce or fance post 1. Futlgued 2, Parked out of fevel lenes
DMV-349 (Rev. 11/15/76)
Dats of Day of AM. P.M. Do not write in this spa
Accident 19 Week Hour ] not urite in this space
Accident [
Occurred City or
z
ol in County CNear Town of
% | Outside City or Town Miles [ (D1 (3 O of [ Limits [T Conter
U N E 5§ W
o Patrol Area
= | On
Hwy. No. (1., WS, N.CURPRUT I No., or within carporats limits, identify by nome
I Mites At or
ClFer CICICILC] From Toward
(0 Ft. if Intersae) N E 5§ W Hwy. No., or Adjacent County Line Hwy. No., City, or Adjacent County Line
Ron off Rood Non-Collision in Road Collision of Motor Vehicle in Road With:
5 1. Righll. Left] 3. Straight Ahaod d.OvufumIS.Ovh" in Road | 6. Pedestrion|7. Parked V.hicl.la- Troinl9. Bi:ye!alm. Animali[11, Fixed lxz%.t.y
w bi. i
aa l i
3 ’>_' Collision of M.V, in Road With Anather M, V. -
< 13. Rear End| 14 Reor End | 15. Lafr Turn [16. Lefr Turn ) 17, Right Turn | 18, Right Turn | 19.Head On | 20. Sideswipe |21. Angle | 22. Backing
Slow or Step Turn Some Roadwoy| Cross Traffic{ Same Roadway i Cross Traffic
No. of VEHICLE NO. 1 VEHICLE NO. 2 or PEDESTRIAN
0. o
Vehicles  pyiver: Drivaer:
invalved Firsy Middle Lost Name First Middle Last Noms
[T address: Address:
Zip Zip
City s State Code Ciry: State: Code
Yes Ne Yeos3 No
Is above oddress same as on Driver's License? [ () Is above address some as on Driver's License? [} [
Race /Sex: Oriver's Lic: State: Roce/Sex: Driver's Lie. Stare
Date of Birth: Specity Restriction: Dote of Birth: Specify Restriction:
Mon th Day Y sar Month Day Year
Member of Yes No. Veh. Veh, Veh, Membaer of Yes No. Veh. Veh. Veh,
Armed Forces (1 [  Yeor: Make: Type: Armed Forces [] [TJ Year:e——— Make: Type:
Lic.Plate No. State: Year: Lic. Plate No. Srate Y ear:
VIN ODOM. e o e e __]VIN ODOM. . e
Owner: Owner:
Add Address:
Zip Zip
City: State: Code: City: State: Code:
Parts Amount Parts Amouni
Damaged (TAD) of Domage § Damaged (TAD) of Damage $
Vehicle Drivable: Yes ] No [ Vehicle Drivable: Yos [C] No ]
R d to: R d to:
Address: : Address:
By: Avthority: By: Aythority :
Other J Amt. of Dam. Owner and
Property Damaged 13 Address

INJURY SECTION INSTRUCTIONS

"
2 -
-2 jrd
£ Give injury clats, restraint used, race, sex and age of sll occupants in the space corresponding to thy ] ied. N d add [l
>' N waere injured, For type of Restraint (Res.) used: N —~ None, L — Lap Belt, LS — Lap and S‘hwldor‘, So— S‘ho‘:;l‘dc?“b:i‘v..only,.v;.—.ghilid l’::"r..?n:"s;::::.“w o paniony who
% o K =Killed | A=Incopacitating| B=Nonincapacitating ~injury other than K or A svident ot the scene C=No Vi'!ibln sign of injury but compiaint { O=No injury
i of pain, momentary unconsciousness
5 S} SEAT |ini [Res{Race INJURED NAMES AND ADDRESSES SEAT | inj [Res|RacejAgs INJURED NAMES AND ADDRESSES
H 3 ol fusd} sex 3t Nome Last el Jusdf sex First Name Last
]
25 Len Lot
n‘ 2 | Front Front
Ug
; X
z Centae Center|
Front Frant
Z] Right Right
=] Frony Front
£
Left Left
% {Rear Reae
[=]
B [ Conter . Conted]
@ Rear Rear
Right Right
Rear Rear
Tatal No. Dcaupants Tolal Ne. Inj. Total No. Qcecupants Total Na. Ini.
A\ [Tniered rakem o
©
: WIT- Nome Address Phone No.
; NESSES Nome Address Phone No.
Arrenrs: Nome Charge(s) (Cit, No.)
Neme Chargels) {Cit. Ne.)
Sign H
o Tert Tfficars Rank and Nome Numbar Deparment Dare of Recors




B.1.a

In filling out these items on the back use the following examples:

1. LoCALITY 3. ROAD DEFECTS S. WEATHER 4. Guerdrail or guerdpest 3. Asleey 3, Porked In travel lones
1. Business 1. Leose metoriel . Clear . In median 4. Other physical impairment 4. Golng shelght sheed
2. Residential o surfoce 2. Clowdy , d 3. Guerdrail o gusrdpest 5. Restriciion not compiled 5. Changing lenes or merging
3. Sehest & ployground 2. Heles, deep ruts 3, Reining B on sheulder with 4. Posslng
4. Opan covntry 3, Lew shoulders 4. Snewihg 5. Bridge 6. Nermal 7. Moking right turn
3. SPEED LIMIT 4. Soft shoulders 5.Feg 7. Underpass 7. Condition nat known 0. Meking leit twn
3. ROAD FEATURE 5. Othar dufoete 4. Sinet or hail 3. Theffie ialend, swh, 13. CHEMICAL TEST 9. Making U turn
1. Bridge o undorpess 6. Rosd under [ o wadian 14. PEDESTRIAN ACTION 10, Becking
construction 1. 9. Sigmror slgn pest 1. Crousing at interseation 11, Slowing o stepping
raection 7. Ne defects 2. 10. Animel 2. Crensing not t Intersuction 12, Starting in resdwey
on of twe 4. ROAD CONDITION . 11, Diteh bank 3. Coming from bohind 13, Parking
ye 1. Oey 4. porked vehicle 14, Loaving perhed pasition
3. Nen-intersoction 2. %er N 4. Walking with rraffle 15. Other
median crossaver 3, Oily 5. Flushing slynal 14, Other objoct 5. Walking spsinat treffic 16, VEHICLE DEFECTS {List
4. End o beginning of 4. Muddy withow step sign 15, Nene 4. Gatting wn o off vehicle one o mers)
divided highwey $. Snewy 6. R. R. yote ond flasher 11, SOBRIETY 7. Standing In rend 1. Defective brekas
7. Orher b.ley 7. R. R, flashee 1, Had not been drinking 0. Working In reed 2. Delective headlights
4. ROAD SURFACE 7. LIGHT CONDITION 8. Officer 2. Orinking-ebility Impaired 9. Playing In reed 3. Dalective reer lights
1. Concrote 1. Deylighe 9. Other dovice 3. Drinking-unable te 10, Lying In reed 4, Defactive steering
2. Smooth esphelt 2, Dysis 10, No contral prosent determine impairment 11, Other 3. Defactive tiens
3. Coerre sapheir 3. Oewn 10, OBJECT STRUCK {(firer 4. Unknews 12, Net in reed &. Other defects
4. Gravel 4.Darkness (straat lighted) 1. Tiee only) 12. PHYSICAL CONDITION 13, YENICLE MANEUVER 7. Not knewn If defactive
$.Diet o vend 5. Dariness (stvest nev 2. Utility pele 1,40 1, Stepped in wavel lone 8. Me dolocts d
4. Other Hehted) 3. Fonte w fence pont 2. Fetigued 2, Pasrked ovt of trovel lenes

VEHICLE 1 POINT OF INITIAL CONTACT VEHICLE 2 POINT OF INITIAL CONTACT

Undernaath: Underneath:
Front(222 FrontQ 32
Center 023 c.;m g gt‘l
A0 N eur
Unspecitied O 25
ified 125 Check here if roll Iomu 26
Check here if roll over 026
N
1. Locality 9. Traffic Control Not Operating (7] Not Visible [T} VEHICLE 1 VEHICLE 2
2. Speed Limit DRIVER 1 {DRIVER 2 or PED.{ 1S Veh. Moneuver
3. Road Feoture 10. Object Struck 16. Veh, Defects
4. Road Surface 11, Sobristy 17. Esfimated Spead
5. Road Defects 12, Physical Cond. 18. Tire Impressions(f1)
6. Road Condition 13, Chem. Test YES NO YES NO 19. Distance Traveled
7. Light Condition [on [ ns] [ -] After Impact (ft.)
8. Weather 14. Pad. Action
i M v
N e
| A
RN
Chr e
INDICATE 1 b
NORTH lr 1 1| s
P [

1+ e b e 0 e g+ i 2 et

T o T

\
1
i
|

i
1
i
|
i
!
]
'
EA»
|
T

; l RE
Bl
i AOTR i ERSRANE. e T _"}

by S

a

Vehicle | was Traveling (]
N

i

DESCRIBE WHAT HAPPENED:

Vehicle VIOLATION INDICATED EMERGENCY ASSISTANCE RESERVED FOR STATE USE:
2 INFORMATION SRIVERT TITER

) [ 1. No. Vielation Indicated - - - 3

O C 2 Excessive Spasd INVESTIGATOR [ eum. { 20: Direction 21, Direction {2,

T3 O3 3 Yield Vilatian NOTIFIED 3 pom, | 22 Charge 23, Charge 27.

{1 O 4 Leftof Conter ay 24, Misc, Action 25. Misc. Action| 28,

T O s Passing Vielation RESERVED FOR CITY OR OTHER USE:

T [ 6 Stop 5. or Yield & Vie. INVESTIGATOR O em

T3 01 7. Traffic Signal Vie. * | ARRIVED Clpeme

T 7 8. Safe Movement Vio.

Y 9. Teo Close AMBULANCE 0 am.

{3 0010, Improper Tum | ARRIVED Ol s

73 E0)1. Improper or No Signal OTHER COMMENTS:

C.3 12 Improper Paking Location

{1213 Otherimproper Driving

{describe)




2.

"New" N.C. Traffic Accident

Report Form.

ACCIDENT SEQUENCE CODES

1, VEHICLE MANEUVER/
PEDESTRIAN ACTION:
VEMICLE

L Stopped in travel lane
% Packed out of travel
anes
3. Patked in teavel lanes
4. Going straight shead
3. Chaaging lanes or
merging
6. Passing
7. Making tight rum
8. Making left umm
9. Making U mm
10. Backing
1L Slowing or stoppiag
12, Stardng in toadway
13. Parking
14 Leaving parked
position
15. Avoiding object in
road

~

16. Other

PEDESTRIAN

17. Crossing at inter
section

18. Crossing not at
intersection
19. Coming from behind
parked vehicle
2. Walking with wafflic
21. Walking ugainsr teaffic
22, Gerting on ot off
vehicle
23. Standing in road
24. Working in road
25. Playing in wad
26. Lying in coad
27. Other in road
28. Not in road
., ACCIDENT TYPE:
RAN OFF ROAD
L Right
2. Leit
3. Suaight ahead
NON-COLLISION
4. Overwra

2 A“
8. Train
9. Bicycle
10. Moped
11, Animal

12, Fixed abject

13, Other object

COLLISION OF MOTOR

YEHICLE WiTH ANOTHER

MOTOR YEHICLE

14, Rear end, slow or stop

IS. Rear end, um

16, Left trn, same rosdway

17. Lefc wem, diffecent
roadways

18. Right wm, same
roadway

19. Right wrn, different
roadways

20, Head on

21. Sideswipe

22 Angle

3. Other 23, Backing
COLLISION OF MOTOR 3. OBJECT STRUCK (exclud-

YEHICLE WITH
6. Pedestrian
7. Parked vehicle

ing another mater vehicle
in troffic}
1 None

2. Pagked vehicle

3.Bicycle, moped

4. Pedesuian

$. Animal

6. Tree

7. Utility pole (with or
without light)

8. Luminaire pole

(non-breakaway) 24, Piet on sboulder of P
9. Luminaire pole undecpass "

(breakaway) 25. Pier in median of
10.Official highway sign ” I:(:demau .

D. Medias barrier
face

21, Bridge rail end

22. Bridge rail face

23. Overhead parc of
underpass

19. Median bacier
end
rail

y)

11. Official highway sign
(breakaway)

12. Commeccial sign

13, Guardrail end on
shoulder

14. Guardrail face on
shoulder

13, Guardrail end in median

16. Guacdrail face ia

median
17. Shoulder barrier

ace

on Noa-
B. Shoulder barrice [ S4rd

(
wall of underpass)
1. Curb, median ot
traffic isiand
2. Carch basia or culvert

on shoulder -

2. Catch basin or culvert
ia median

0. Ditch bank

31 Mailbox

32. Fence ot fence post
33. Consuuction barrier
34, Ceash cushion

35. Other object (describe)

Non- 4. pISTANCE
arde

L In road

2. Right of rosd, 0- 10 ft,

3. Right of toad, 11-30 fe,
4. Right of road, over 30 fr,
3. Left of road, 010 ft.

6. Left of road, 11-30 fe,

7. Leteof road, over 30 fe,
TRAILER TYPE:
NON.SEM) TRAILERS

BT = Boat

CT = Camper
UT = Utility
= Horse
== House irailec
(mobile home)
Towed vehicle
oT Other
SEMI TRAILERS
TN = Tanker
VN = Van
{enclosed trailer)
FB = Flarbed
or platiorm
0S = Other semi

TV =

OMV-349 {Rev. 1/79)
Date! e 19 _ Day of Veek: Time: — o e Local Use Do not write in these spaces
Mon th Day  Year {24 Hour Clock) DMY Report No.:
Accident e Incorporated City
Oceurred in County (] Near or Town of -
Outside City ot Town Miles of City or Town Limit.
. [ %3 l%l ? C'l v i Date Received by DMV:
]
E On
] Hwy. No. {I., U.S, N.C,, R.P,, R.UL)Y. If within corporate limit or no hwy. no.,
. ] identify by street name. [f ramp or service tasd, indicate on line. Patrol Area
- . RR. Crossing No.:
——® e Miles ) 3] ] Ater
N E 8§ W irom Toward
Paraer e Feer Use Hwy. No., Sueet Nunq. or Adjacent Use Hwy. No., Street Name, Incorporared
{0 ft. if intersec.) County or Stare Line Town, or Adiacent County or State Line
I 3 1. VEHICLE MANEUYER/ 2 ACCIDENT TYPE 3. OBJECT STRUCK AND 4. DISTANCE
E z PEDESTRIAN ACTION FIRST MOST HARMFUL EVENT: Repeat code Vehicle | Vahicle 2
aw HARMFUL if same as (or FIRST HARMFUL EVENT Object Distance Object Distaace
3§ Veh, 1 Veh 2orPed.] EVENT Veh. 1 Veh. 2 o Ped.
<w
s g::;t VEHICLE NO. 1 [T YEHICLE NO. 2 (] PEDESTRIAN [ JOTHER
% | Iavel Driver: Driver
5 ol Fiest Widdle Lazi Name Firet Widdie LTas:Name
3
> Address: Address:
§v~ [+1.] Stace: Zip Code: Citys Stare: Zip Code:
£5| Same Address ason Yes No Driver's Same Address ason Yes No Driver's
« Iy Driver's License? ] CJ Phoae No.: Driver's Licensze? 3 [ PhoneNo.:
| Races Driver's Race/ Driver's
_gd Sex: Lie: State: Sex: Lies State:
.. . " " .
= | Date of Birth: Specify R Date of Birth: ecify R
a’ o Month Day Year Month Day Year s 4
25{ ven. Veh. Veh. Teailer Veh. Veh. Veh. Taailer
U & Year Make: Type:. Type: Year Make: Type: Type:
.o
Z&| Lic, Plate No.: State: Year Lic. Plate No.: State: Year
& | VIN: VIN:
[
o | Owner Cwner
£ | Address Address:
1 | Cig: State: Zp Code: City: Seate: Zip Code:
[ (Pacrs Estimated (Pares Estimated
g TAD Damaged): Damage: $ TAD D d) Damage: $
. | Vebicle Drivable? ["JYes [TINo Vehicle Drivable? [JYes [INo
& | Removed 1: Removed to:
b= | Address: Address:
E By. 8 By: Anthotity:
8 Other Property Damaged: g::g::" Owner Name:
= Address:
2 s
.
U | INJURY SECTION INSTRUCTIONS: Give Injury Class, Belt Usage, Race/Sex and Age of all Occupantsin the space ding to the seat ied (see codes at bottom).
< Namesand addresses are nccessary for persons who were injured.
of
[ Inl. |Bels|Race Injured Nomes and Addresses inj. {Bels [Racq Tnjured Names ond Addresses
Seot {Cl, {Use| Sex|{Age] First Name Lost Nome  {Sear Cl. {Use| Sex| Age} FiretNome Last Nome
Left . S DRIVERY Left ke : DRIVER 2, FEDESTRIAN, O THE
Front i Front A - s o
.| Ceater Center
3] Front Front
]
Right Right
H Front Frant
a
4
o [Left Left
~J
V [Rear Rear
4\ Center Center
= |Rea Reat
<
=z
Right Right
Rear Rear
Total No, Occupants: Total No. Injured: Total No. Occupants: Total No. Injured:
Ambulance Requested? ] Yes ] Na. If Yes, Ambulance Arcived At e — —n e (24 Hout Clock)
Injured Taken To:
(Treamment Facility and City of Town)

K = Killed

tajury Class

A = Incapacitating (Injury obviously serious enough to prevent carrying on normal activities

for at least 24 hours; e.g., massive loss of blood, broken bone)

B ~ Nonincapacitating

jury other than K or A evident ac the scene)

C ~ No visible sign of injury but
Q - No injury

of pain o y un

Belr Use
1. None or nat used
2. Lap only
3. Lap and shoulder
4. Child restraint system
9. Unable 1o determine




B.2.a

1 LOCALITY

L Rural (< 209 developed)

2. Mixed(30% w0 70%
dewveloped)

3. Urban{> 70% developed)
2, PREDOMINANT DEVELOP.

MENT TYPE

1. Farms, woods, paswures

3. Residential

). Commercial

4. instirutional

$. Indusurial
ROAD FEATURE

1. Bridge

2. Undempass

3. Driveway, public
4. Driveway, ptivate
$. Alley intessection

6. Intersection of roadways
7. Non-intersection median

crossing
8. End ot beginning of

4

Ll

13. Other(write innarrative) 8.

14. No special feawre
ROAD CHARACTER

1. Suaight, level

2 Straighe, hillerest
3. Suaight, grade

4. Staight, bitiom (sag)
% Cutve, level

G. Cutve, hillcrest

7. Cueve, grade

8. Curve, borteom (sag)
ROAD CLASS

1. luterstate

2. .S route

3. N.C. route

4. State secondary route

$. Local street
6. Other public road

7. Private road, property

or drivewav

6. NUMBER OF LANES

Enter 'O if packing

divided highway
9. Inteschange ramp

10. Interchange service 10ad 1. Undivided, one-way

1L Raslroad crossiag
12. Tuanel

2 Undivided, rweway
3. Divided

ot
7+ ROAD CONFIGURATION

ROAD SURFACE
1. Coherete

2. Grooved concrete

3. Smooth asphalt
4 Coarse asphalt
S. Gravel

b
o~

11 LIGHT CONDITION

10, Other (write in nareacive)

1. Daylight 11. No eoauol present

2. Dusk 4. VISION OBSTRUCTION
3. Dawn ., 1. Nane

4. Datkness(sireet lighted) ), vehicle window(s)

5

Darkness (street not

6. Other physical

7. Restriction not
complied with
8. Condition not known

18. INTOXICATION

4 obscure

6. Sand lighted) 3. Trees, crops, brush, exe. 1, Had rot beea drinking
7. Sail o 12, WEATHER 4. Building(s) 2. Drinking — ability impaired
8. Other _(wme in 1. Clear s. Embankment 3. Drinking = unable to0

narrative) 2. Cloudy 6. Sign{s) determine impaimment

9. ROAD DEFECTS 3. Raining 7. Hillerest 4. Unknown

1. Loose material 4. Saowing 8. Parked vehicle(s) 7. CHEMICAL TEST GIVEN

on surface 3. Fog, smog, smoke, dust 9. Moving vehicte(s)  18. VEHICLE DEFECTS
2 Holes, deep tuts 4. Slect or hail 10, Blinded, headlights (List one or mere]
3. Low shouiders 13, TRAFFIC CONTROL 11, Blinded, sunlight L Defective besk
4, Soft shoulders 1. Stop sign 12. Blinded, other lights 2 Defective boudliah
5. Other defects 2 Yield sign 13. Other (~rite in 3 Detecsive rear Iiohes
6. Undes construction 3. Stop and yo signal nareative) 3 Delecrive rear i
7. No defects 4. Flashing signal with |5, PHYSICAL CONDITION 5. Defoctive tirea *

10. ROAD CONDITION 5 B eamal 1- Nomal 6. Other defects
1. Di . Flashing vignal 2.1 o A .
by w':‘ without $t0p sin 3. Fadgued ; :mdhf"m ndldelec::vc
3, Muddy 6. RR gate and (lasher i, Asleep + No defects detecte
4 Snowy 7. RR Hasher 5. Impairment due to
S ley 8. RR crossbucks only medicine ot drras
9. Human control

6. Othee(write in
narrative)

POINT(S) OF
INITIAL CONTACT
Writs in Codas
YEH. ! VEH, 2
Underaeath:
22, Front Motorcyele,
23, Center 2%, Rollove: Bicyele or
O, - No Contact 24. Rear 26. Unknown Moped
ROADWAY INFORMATION DRIVER 2
L Locaiiy 8. Road Suzface ORIVER 1 OR PED. VEH. | |VEH.2
2. Development Type 9.Road Defects 14. Vision Obstruction 18, Vehicle Defects
3. Road Feawute 10. Road Condition - 15. Physical Conditian 19. Speed Limit{for each vekicle)
4. Road Character 11, Light Condition 16, Intoxication 20. Estumated Original Traveling Specd
S. Road Class 12, Weather 7. Qemlcal Test I Yes Y Yes 21. Estimated Speed ar Impact
6. Number of Lanes 13. Traffic Control iven 22. Tite Impressions Befoce Impact{fr.)
7. Road Contiguratica Operating  Visible CINe ENe 23.Distance Traveled After I {{t)
- Rox * [I¥es (INo CJ¥es [INo [ Refused | [ Refuseq | <> D0a0ce Traveled Afeer fmpactift
i oy L [ 1 ORI AR U et b T B! :
i M I " g;!f\IHm'; ;nLg z:}:;% i
! : H i R O I ol i ! —
1~ 8 i : N T 1 ! T :
‘ + Lo s ! -t T IR I
i 4
T T T [ N N I L R
INDICATE T R ! : T + T ot ~
NORTH i H il i T T | [ [ H
| i s T ! i N
PR I i [N 1 ]
e * i v 1 1 & 1 i
-y 1 T A L ? i i !
- ! T e mn T
T L 1 . T T 1T T !
[ I ! 7 T 1 I IR H T
; (IR i ; i H H i H ; LN
1 T it 3 i RN
I Tl 1 v nE 1 | 1 H T
tibs ' i L T I
IR 13 i i T T I IR L
T 1 ] T T i T L{ T [
Tt 7T Y A !
; = - ‘ - T - i ’ i
H T 1 R o i I
] T I i T T Lt !
Tt T T 1 : T ot t t
IR ; . e e e f — : b
(] i T L I A O T (O I S IR A R A A 7 T
T T =T T + i St T + +
- : oyt i e M e :
j K 1 I} ' P S AL N A A AR U A A i Ty =1
T T t t H N IR S IR ¥ =+ r———
[ ¥ b i | BRIDNE A DU AN AN 50 2 A R0 SR SNV DY I } H M IR | 1 1]
T h ¢ t . te Tttt t + i H ¥ — T +
Vehicle 1 was Traveling [) () 1 ) en Vehicle 2 was Traveling [ %] ? D' on
- 5 W N
DESCRIBE WHAT HAPPENED:
WIT. Name Address Phone No.
NESSES: Name Address Phone No.
ARRESTS: Name Charge{s) (Cit. NoJ)
Name Charge (s) (Cit. No.)
Sign Here:
= Here Officer’s Rank and Name Number Department Date of Kepart
VIOLATION INDICATED (Check os many violatians as opply) RESERVED FQR CITY QR OTHER USE
Driver Driver Driver
12 ) 2 12
£ [ 1-No violation indicated [ 0 9-Minimum speed law (3 [ 17.Improper ar no signal
(3 3 20U/ alcohl (] (7110, Pass stopped school bus  [] [T 18.Improper vehicle equipment
1 O3 3-DUVdruss 3 3 1L Passing on hill [ [ 9. Sofe movement violation TESERVED FOR STATE USE
3 €3 4 Yield ) () 12 Passing on curve [7] () . Following too closely Tiver 1 river 2
M 5 8- Stop sign ) ) 13.Other impropert passiog (] (T 21 Impropes backing 24. Direction
3 [ & Tratfic signal [0 3 M. Improper lane change (3 ] 22.!mproper parking 25. Vielation
3 O 7.Exceeding speed fimic  (} () 15 Use of imptopet lane ) €77 23.Unable 1o detecmine 26. Mis. Action
] [ 8. Exceeding safe speed  [T) (23 16. Improper turn O u0ther e harses
28. Investigating Ageacy!




APPENDIX C

Supplemental Tables-
General 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 leekly Mileage by Age
Sex
Total Family Income
Education
Primary Use
Roadway Type Most Used by Age
Total Family Income
Education
Weekly Mileage
Primary Use
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APPENDIX D

Supplemental Tables-
Follow-up (Mileage) Survey
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Table D.1. Age = <16.

Total miles (n = 10) ) 17

By trip type: (n = 10)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

OO —0WoOoOo

By roadway type: (n = 10)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

Table D.2. Age = 16-21.

Total miles (n = 21) 30

By trip type: (n = 20)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

—woOoOnMNMNTTOTN B

By roadway type: (n = 20)

Residential streets

Downtown business streets

Other major city streets

Rural roads, <45 mph 1
Rural roads, >45 mph

Private property

O WwW—whMh o



Total miles

By tr

~

Table D.3. Age.22-55.

(n = 87)

ip 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)

Total miles

By tri

Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

Table D.4. Age = >55,

(n = 34)

p 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

—d

—

17
N

29

—
— NN OONON

oMY B w



D-4

P

Table D.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 D.6. Sex = Female.

Total miles (n = 25)

By trip 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

— N N WO W — W

OO~ OTO

QUOINONW—~

- TN 00NN



D-5

~

Table D.7. Race = White.

Total miles (n = 145) 40

By trip type: (n = 144)

Commuting to work 1
Commuting to school

Recreation trips

Pleasure riding

Shopping/errands

Use in business or work

Visiting

Other

= PN OW——

By roadway type: (n = 141)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

OOV~ O

Table D.8. Race = Non-white.

Total miles (n = 7) a1

By trip type: (n=7)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

—

—
OO OOUIOO

By roadway type: (n = 7)

Residential streets 18
Downtown business streets 12
Other major city streets 1
Rural roads, <45 mph 7
Rural roads, >45 mph 4
Private property 0



Total miles

D-6

Table D.9. . Indbmq.f_< $10,000.

(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 D.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

~
4
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Table D.11. Income = $15,000-$19,999.

182
nNo

Total miles (n = 20)

By trip type: (n =19)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

—d

—
QUINONDW—O

By roadway type: (n = 19)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

— 1O 00 O~

Table D.12. Income = $20,000-%24,999.

Total miles (n = 23) 26

By trip type:  (n = 23)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

OWO UL SN

By roadway type: (n = 23)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

QWO wo
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Table D.13. Income = $25,000-$29,999

Total miles (n = 15)

By trip type: (n = 15)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

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 D.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

39

—d

— W =00~ N0

14
10

36

—~ N WA WOoOwW

OWNOYP» WO



D-9

Table D.15. Education = Grade School.

Total miles (n = 17) o 42
By trip type: (n =17)
Commuting to work 4
Commuting to school 0
Recreation trips 2
Pleasure riding 12
Shopping/errands 8
Use in business or work 4
Visiting 8
Other 4
By roadway type: (n = 16)
Residential streets 14
Downtown business streets 5
Other major city streets 5
Rural roads, <45 mph 13
Rural roads, >45 mph 5
Private property 1

Table D.16. Education = Attended high school.

Total miles (n = 31) 44

By trip type: (n = 30)

Commuting to work 12
Commuting to school 1
Recreation trips 3
Pleasure riding 1
Shopping/errands 5
Use in business or work 1
Visiting 6
Other 1

By roadway type: (n = 29)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

OO OIT~I NN —



Table D.17. Education = Graduated high school.

Total miles (p = 31) | 37
By trip type: (n = 31)

Commuting to work 14
Commuting to school 0
Recreation trips 2
Pleasure riding 7
Shopping/errands 9
Use in business or work 1
Visiting 4
Other 1
By roadway type: (n = 31)
Residential streets 14
Downtown business streets 5
Other major city streets 4
Rural roads, <45 mph 11
Rural roads, >45 mph 7
Private property 0

Table D.18. Education = Attended college.

Total miles (n = 24) 45
By trip type: (n = 24)
Commuting to work 1
Commuting to school 2
Recreation trips 3
Pleasure riding 12
Shopping/errands 6
Use in business or work 0
Visiting 4
- Other 1
By roadway type: (n = 24)
Residential streets 16
Downtown business streets 5
Other major city streets 11
Rural roads, <45 mph 7
Rural roads, >45 mph 5

Private property 0
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Table D.19. Education = Graduated college.

R

Total miles (n = 22) a 41

By trip type: (n = 22)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

—

—
OWWOWoOwWwWwo -

By roadway type: (n = 22)

Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

—
w
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Table D.20. Education = Post-graduate.

Total miles (n = 18) 37

By trip type: (n =18)

Commuting to work ) 15
Commuting to school 5
Recreation trips 3
Pleasure riding 2
Shopping/errands 8
Use in business or work 2
Visiting 1
Other 0

By roadway type: (n = 18)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

OMN —= O OIw
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Table D.21. Education = Qther.

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

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

32
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Table D.23. Population = 500-999.

i

~n
(o]

Total miles (pn = 10)

By trip type:

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

ON— N O —0O—

By roadway type: (n = 10)

Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

— P OOt

Table D.24. Population = 2,500-4,999.

Total miles (n = 11) : 35

By trip type: (n =11)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

—

—
OMNOTP e et et O

By roadway type: (n = 11)

Residential streets

Downtown business streets

Other major city streets 1
Rural roads, <45 mph

Rural roads, >45 mph

Private property

OOYNO O
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Table D.25. Population = 5,000-9,999,

R

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

Table D.26. Population = 10,000-24,999,

Total miles (n = 29)

By trip 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

39
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Table D.27. Population = 25,000-49,999.

Total miles (n = 22) ! 46

By trip type: (n = 21)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Qther

—
W~ OTW— O

By roadway type: (n = 21)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

—ohwooo,

Table D.28. Population = > 50,000.

Total miles (n = 55) 36

By trip type: (n = 55)

Commuting to work 1
Commuting to school

Recreation trips

Pleasure riding

Shopping/errands

Use in business or work

Visiting

Other

—~ WO hwhN

By roadway type: (n = 55)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

OMNOTOY W00
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Table D.29. Average weekly mileage = < 10 miles.

Total miles (n = 26) j 19

By trip type: (n = 26)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

OMNOOYD — — =

By roadway type: (n = 26)
Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

O MM WO

Table D.30. Average weekly mileage = 10-24 miles.

Total miles (n = 40) 25

By trip type: (n = 39)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

———pws o

By roadway type: (n = 39)

Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

—~ P — W w o



D-17
Table D.31. Average week]y 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 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

ONOYW oI O

Table D.32. Average weekly mileage = 50-74 miles.

Total miles (n = 21) 60
By trip type: (n = 21)
Commuting to work 21
Commuting to school 1
Recreation trips 4
Pleasure riding 9
Shopping/errands 7
Use in business or work 2
Visiting 8
Other 3
By roadway type: (n = 21)
Residential streets 20
Downtown business streets 7
Other major city streets 10
Rural roads, <45 mph 17
Rural roads, >45 mph 5

Private property 0
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Table D.33. Average weekly mileage = 75-100 miles.

Total miles (n = 14) a 74

By trip type: (n = 14)

Commuting to work 25
Commuting to school 0
Recreation trips 4
Pleasure riding 14
Shopping/errands 13
Use in business or work 5
Visiting 9
Other 3
By roadway type: (n = 14)
Residential streets 30
Downtown business streets 12
Other major city streets 14
Rural roads, <45 mph 20
Rural roads, >45 mph 6
Private property 0

Table D.34. Average weekly mileage = > 100 miles.

Total miles (n = 8) _ 85
By trip type: (n = 8)
Commuting to work 41
Commuting to school 0
Recreation trips 1
Pleasure riding 28
Shopping/errands 4
Use in business or work 5
Visiting 5
Other 1
By roadway type: (n = 7)
Residential streets 12
Downtown business streets 3
Other major city streets 19
Rural roads, <45 mph 15
Rural roads, >45 mph 25

Private property 0



Table D.35. Primary use = Commuting to work.

Total miles (p = 49) | 52

By trip type: (n = 49)

Commuting to work 25
Commuting to school 1
Recreation trips 3
Pleasure riding 7
Shopping/errands 7
Use in business or work 2
Visiting 4
Other 0
By roadway type: (n = 49)
Residential streets 18
Downtown business streets 7
Other major city streets 13
Rural roads, <45 mph 8
Rural roads, >45 mph 7
Private property 0

Table D.36. Primary Use = Commuting to school.

Total miles (n = 9) 32

By trip type: (n =9)

Commuting to work 3
Commuting to school 11
Recreation trips 4
Pleasure riding 5
Shopping/errands 6
Use in business or work 0
Visiting 2
Other 0

By roadway type: (n = 9)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

QN —~~Jww
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Table D.37. Primary use = Trips to a specific
place of recreation.

Total miles (n = 10) L 25

By trip type: (n = 10)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

WN—=TTLWwOTO W

By roadway type: (n = 10)

Residential streets

Downtown business streets

Other major city streets

Rural roads, <45 mph 1
Rural roads, >45 mph

Private property

oo~ wMhhoOY

Table D.38. Primary use = Pleasure riding.

Total miles (n = 23) 24

By trip type: (n = 23)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

-
=S NWWWOOoO

By roadway type: (n = 22)

Residential streets 1
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

—_— N 0O — ) et
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Table D.39. Primary use = Shopping/errands.

Total miles (n = 20) a 31

By trip type: (n = 20)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

id
OMN~MNDOMNO W

By roadway type: (n = 20)

Residential streets |
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

— PO WW

Table D.40. Primary use = Use in budsiness or work.

Total miles (n = 10) 18

By trip type: (n =10)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other,

~ R OWh~0MN

By roadway type: (n = 10)

Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property

ONO—~ O
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Table D.41. Primary road type = Residential street.

Total miles (n = 78) " 36

By trip type: (n = 78)

Commuting to work 1
Commuting to school

Recreation trips

Pleasure riding

Shopping/errands

Use in business or work

Visiting

Other

O W= 0000w —

By roadway type: (n = 78)

Residential streets 2
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

QWP uloOo

Table D.42. Primary road type = Business streets.

Total miles (n = 5) 37

By trip type: (n = 5)

Commuting to work 1
Commuting to school

Recreation trips

Pleasure riding

Shopping/errands

Use in business or work

Visiting

Other

~w~oPPpPO

By roadway type: (n = 5)

Residential streets 2
Downtown business streets

Other major city streets

Rural roads, <45 mph

Rural roads, >45 mph

Private property

ON—H oM
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Table D.43. Primary road type = Other major streets.

Total miles (n = 10) ’ 48

By trip type: (n = 10)

Commuting to work 3
Commuting to school

Recreation trips

Pleasure riding

Shopping/errands

Use in business or work

Visiting

Other

N W — N — =

By roadway type: (n = 10)

Residential streets

Downtown business streets

Other major city streets 2
Rural roads, <45 mph

Rural roads, >45 mph 1
Private property

OQOWN~NO

Table D.44. Primary road type = Rural roads (< 45 mph).

Total miles (n = 23) 38

By trip type: (n = 23)

Commuting to work
Commuting to school
Recreation trips.
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

—
— B WO WO

By roadway type: (n = 22)

Residential streets

Downtown business streets

Other major city streets

Rural roads, <45 mph 1
Rural roads, >45 mph

Private property

NN WO
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Table D.45. Primary road type = Rural roads (> 45 mph).

Total miles (n = 13)' | 35

By trip type: (n = 13)

Commuting to work
Commuting to school
Recreation trips
Pleasure riding
Shopping/errands

Use in business or work
Visiting

Other

NWPOONTWw O W

By roadway type: (n = 13)

Residential streets
Downtown business streets
Other major city streets
Rural roads, <45 mph
Rural roads, >45 mph
Private property
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Total miles

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
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42 year—o]d male ;

- The moped is a very sensible and economwc 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 1ittle machine. Any
1aws/restr1ct1ons should be geared toward safety of operation --- not

more $ for insurance companies or the D.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 year-old male

I Tove 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 year-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 "illegal" 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 Tike 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 Ticense,
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 ' pr1v11ege of being allowed to travel freely.
The advent of the license-less moped is the most revolutionary idea in
transportation for poor people.l have ever seen. I can't 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 Tiving in France I owned a moped wh1ch 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 accomodating 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. I'm just a moped Tover. I'm crazy about mine. If you
need anything else please write back because I Tove 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" -- dit'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 b1kes 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 1ike 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, pull out 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 governmentwould 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 don't 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 trying to get moveds off the h1ghways 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.
1 feel mopeds are the answer to a housewife's errand problem. The bikes
are easy to operate and 11ght-we1ght 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 Tove it!

63 year-old male

People who Toose 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- -01d 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 1ist 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'11
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, Ticense 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, "Only drunks who have lost their driver's license ride
mopeds"., 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 "path" 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 Ticensed. 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 vehicle 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.
-1 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-o0ld 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, and I love my moped. It is cheap]y
operated -- 15,221 miles on less than $20.00 for gas and oil. Can't
beat that, r1ght7

37 year-old male

Mopeds could become a very effective method of conserv1ng energy providing
government does not pass laws such as registration, 1nsurance helmets, etc.
that would d1scourage their use.

47 year-o0ld male
Please get the drunk driver off the road and off the moped. They lost their
ligense 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 1imit 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, tnese lanes are usually very short
and exist very scarcely. I feel that with the increasing amount of bicycle
and moped traffic on N.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 Tike some attention brought to the present insurance
situation. Thank you.
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38 year-o0ld female

I would enjoy using a moped more for shopp1ng, errands, short tr1ps, 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
in a 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. 1 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 requlate 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

with 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. I'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-o0ld male

I would Tike to see better c1ass1f1caf10n 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-0ld 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 Tine 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 didn't 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 Taws 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 o

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 handie them responsibly. As fast as these 10 speeds
can reach, I don't believe the mopeds are half as dangerous, and I've

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 Tittle 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 1ike 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.




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. It's only bad when it's very cold,
when it's raining, when I need to take passengers, or when I need to take
large Toads (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 irresponsiblie 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. [ 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 Batavus was $600.00 and the Batavus 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. (I'm a 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 Tike to see moped lanes put on 01d
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.




53 year-o0ld male

Discourage legislature from requ1r1ng 1nsurance 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 shouldn't 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 1ike 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 Tearn to ride my bike. I hadn't 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-0ld male
My moped is a big help to me. I do not drive a vehicle. This is my only trans-
portation. Without it I could not do what farming I do.

49 year-old male

I would Tike 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 rea]]y 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.
It's a Tot safer. Ride safe.

26 year-old male

I think they should spend Tess 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 with a motor to do the work going down
the road and a person on a 10-speed bicycle can pass at a faster speed than a
moped will run.




46 year-old male

I would 1ike to see the speed raised o 35.mph so the moped would 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 puzzile.

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 fromdirt in the carburetor.-- and got stranded pretty far away from
home. Al1l 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 1like such as oddbaill.

I am also a little weary of being assured I am going to get killed on this

thing -- 1if you can ride a bicycle, you can ride a moped.

35 -year-old 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 Tlive 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-o0ld 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" Tlicense 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 year-old female
I think as a teenager it g1ves 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




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 "For
Sale".

62 year-old male

The moped is an obviously marvelous method for fun transportation plus energy
savings. Its speed and "pick-up" 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 "air horn" for mopeds only, that is an air
horn with a tone assigned to mopeds only.

51 year-o0ld 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 1imit. This would make mopeds toys -- they are not toys.

50 year-o0ld 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 1ikely times for an easy fall with a moped are when starting or stopping.
- This is because of front wheel tendency to weave at speed of less 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 1imit more than one year as their "road sense"
is not well enough developed before 14-15 years(even that I'm 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 Teast you are not
intimidated by cars and without a doubt these few days were the most fun I ever
had moped riding!!




55 year-o0ld 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,
Tike climbing hills and bridges. I hope this information will be of help to
you. I am 100% totally and permanently disabled. I Tive 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-o0ld female

[ 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 to me, 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 no N.C. 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 Tost.
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-o0ld 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.




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 Tike 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 all over 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 Tiving., 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 get on a moped. -- And please
do not ride too close to the edge of the highway -- you are only asking for
trouble.

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, shopning, etc. as well as being
real energy savers. I would appreciate a summary of your survey.




63 year-old male
Keep the moped on the road. It saves gas with class. Thank you.

61 year-o0ld male .

My moped is used within a radius of 3 miles from my home. I'm on my
“third gallon of gas for the mileage shown on the form. So far, by using
the moped I'm saving approximately $25.00 per month on my gas credit card.
That is the bottom line as to why it was purchased.

59 year-o0ld 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
It:would 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 riding my moped, I ride it as if I were riding my bike. I keep to the
right as much as I can and let cars pass me when possible. 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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