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ABSTRACT

Based upon boat registration statistics, statewide boating surveys,
marina inventories, and boating research in Michigan, this report sum-
marizes information on Great Lakes recreational boating in Michigan
from research and planning studies conducted prior teo 1980. Informa-
tion is reported In four major areas: (1) boat registration and use,
(2) marina facilities, (3) economics of boating activity, and (4)
boating and fuel use. Boating statistics are based upon boat registra-
tion data, recreational boating surveys conducted between 1963 and 1977,
a 1977 marina inventory, and a number of boating research studies. An
annotated bibliography summarizes 23 major boating studies conducted
between 1967 and 1979.

Michigan has led the nation in the number of registered boats for
many years. Just under 600,000 craft were registered in Michigan in
1980. The 1977 recreational boater survev estimated over 13 million
boat days in Michigan during that year. This figure does not include
boating by unregistered crafct. About one third of this activity took
place on the Great Lakes and connecting waters. Southeastern Michigan
generates and receives about half of all Great Lakes boat days in the
state. This region also contains half of the state's 27,000 Great
Lakes boaring slips. Great Lakes boaters spent about $176 million in
1980 on craft purchases, maintenance, equipment, and trip expenditures.
Including indirect effeccs, it is estimated that Great Lakes boating
contribures 3313 million annually to Michigan's economy. The average
boat consumes about 130 gallons of fuel in a vear. Marine fuel accounts
for 1.25% of the state's annual gasoline consumption.
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INTRODUCTION

Michigan contains 3,200 miles of Great Lakes shoreline. This important
resource provides a variety of recreational opportuniries to the residents of
Michigan and neighboring states. The resulting recreation and tourism activity
in coastal communities contributes significantly to local economies and more
generally to the quality of life in Michigan.

The presence of water has been found to be of considerable impertance to
most types of summer recreation activity. The Great Lakes resource therefore
atrracts many different types of people for recreation ranging from obvious
water-based activities (swimming, fishing, and boating) to mere general recreation
activity (sightseeing, picnicking, and hiking) to specialized activities
(hang gliding, riding off road vehicles). The Great Lakes shoreline is also a
magnet for second home developments, condominiums, rescrts, and tourist activity
in general.

The magnitude and variety of activity within the Great Lakes coastal zone
requires planning and management in order to maximize the social, economic, and
environmental benefits from this resource while minimizing costs and use conflicts.
Planning and management must be based upon information provided by research.

The Michigan Sea Grant program instituted a program of research in 1979
dealing with recreation and tourism in the Great Lakes coastal zone. The purpose
of this program is to advance our knowledge of recreational activity along
Michigan's Great Lakes shoreline and to provide informarion through Sea Grant's
Advisory Service and Educational programs to managing and planning authorities,
private and commercial interests, and individual recreationpists.

One of the initial projects in this program involves a comprehensive

statewide study of Great Lakes boating in Michigan. Boating was selected for



study for several reasons:
(1> Boating is one of the most important Great Lakes recreation activities,

(2) Boaters are more easily identified than many other recreaticnists since
bcats are registered in Michigan,

(3) A considerable body of boating research in Michigan already exists
from which to draw, including a substantial data base,

(4) Boating groups had expressed a need for further research,

(3) Previous research suggests that boating has considerable economic
impacts,

(6) Increasing energy costs, proposed recreation travel restrictions,

inflation, unewployment, and other factors indicated possibly
significant changes in boating activity and patterns in the 1980's.

While & greal deal of boating research has been dome (probably more than
any other recreation activity in Michigan with the possible exception of camping),
potential users of this research are largely unaware of 1t. Much of this research
is not readily available, and not assembled in a form that managers can easily
digest and apply. Much of the data that has been collected has not beep fully
analyzed or evaluated.

This state of affairs provided two excellent opportunities: first,
to pull together past research and data on Great Lakes boating in Michigan to
provide a usable state-of-the-art report; and second, to use the existing data
base to test refinements in planning methods and models that might be generalized
to other important Great Lakes recreation activities. This report provides a
synthesis of knowledge about Great Lakes boating in Michigan. I is developed
entirely from secondary data sources including further analysis of major data
bases. The figures represent information collected prior to 1980 and are based

predominantly upon surveys conducted in 1976 and 1977.



MICHIGAN GREAT LAKES RECREATIONAL BOATING INFORMATION

There has been no study that has specifically examined Great Lakes

(1)

(2)

boating in Michigan on a statewide basis. What we know about recreational

boating on Michigan Great Lakes must be assembled from four primary sources:

National and regional studies. In some respects Michigan's Great

Lakes boaters are similar to boaters in the North central region and
the United States as a whole. The U.S. Coast Guard spenscred major
national surveys of boaters in 1973 and 1976. Their survey reports
include data on the national boating fleet, boaters, and beoating
safety. These studies have been summarized in a recent article

by Marmo (1980).

The Heritage Conservation and Recreation Service (formerly Bureau
of Outdoor Recreation) conducts national recreation surveys which
estimate national and regional participation rates in a variety of
recreation activities including boating. Their most recent survey
conducted in 1977 (USDI, HCRS, 1979) includes data on five different
types of boating.

Industry sources of beating information including Nielsen (1976)
and Marex (1979) supplement agency sources with consumer information
and boat manufacturing and sales statistics at the national level.

The Great Lakes Basin Commission {1975) and Upper Great lLakes
Regional Commission (1974) are examples of regional authorities
that have sponsored major studies of recreation, including boating,
in the Great Lakes region.

Statewide Boating Studies in Michigan. Waterways Division of Michigan's

Department of Natural Resources has primary responsibility for statewide



(3)

planning related to boating. Their responsibilities include the

Public Access Site Program on both inland and Great Lakes and Michigan's
Harbors of Refuge on the Great Lakes. In planning for these programs
Waterways Division pericdically conducts a statewide boater survey.
Mailed surveys of registered boaters have been cenducted in 19635,

1968, 1971, 1974, and 1977. By using comparable methods each year,

the Waterways surveys provide some of the best information on beating
trends. These surveys of registered boaters include data on both

inland and Great Lakes boating. In this report we extract the Great
Lakes boating information.

Statewide recreation studies in Michigan. Every five years, Recreation

Services Divigion of Michigan's DNR conducts statewide recreation participa
tion surveys as part of their statewide recreation planning. The

most recent studies were conducted in 1972 and 1976 and appear in the
State Recreation Plans published in 1974 and 1979 respectively. These
surveys examine boating participation along with a variety of other
recreation activities. Changes in the survey design make it di{fficult
to establish treands and in general one cannot divide boating data

into Grear Lakes and inland categories, These studies do, however,
help to put boating into a broader recreation context, and provide
gsome checks on the Waterways registered boater surveys. The telephone
Burveys measure some kinds of boating not captured in studies of
registered boat owners, such as boaters who use rental craft. Since
these gurvey reports examine recreation in general, the boating data
gathered are often not fully analyzed. We have extracted a subfile of

boating participation from the 1976 Michigan Recreatrion survey and

summarized it here for potential users.

e e pm— -




{(4) Other studies of Great Lakes boating in Michigan. There are a large

number of research studies that focus upon particular problems or
sites. While these are often difficult to generalize from one place
or time to another, collectively they contribute to our knowledge of
recreational boating on the Great Lakes. The Recreation Research

and Planning Unit at Michigan State University has conducted a number
of boating studies, many supported by Waterways Division of Michigan's
DNR. These range from analysis of demand for public asccess sites, to
carrying capacity studies, to feasibility and economic impact studies
of local marina facilities. The Michigan Sea Grant program has
supported research on underwater parks, diving gafety, Great Lakes
figsheries, coastal zone management, and more recently studies of boating.
Since our focus in this report is to summarize statewide data on
boating, the numerous site specific and problem oriented research
studies are not treated in any depth.

It should be noted that our focus is on Great Lakes recreational boating in
Michigan on a statewide basis. Great Lakes boating is defined to include che
Great Lakes (Huron, Michigan, Superior, and Erie) and "Connecting waters’ ({(Lake
St. Clair amd St. Marys, St. Clair, and Detroit Rivers). We will comsistently
use the abbreviation "GL" te designate "Great Lakes."

Wherever possible we present data on Great Lakes boating for the entire
state. In some cases we have had to rely upon national or regional boating
information, on boating data that does not distinguish where the activity took
place (GL or inland), or upon data from subregions of Michigan or subpopulations
of boaters. In these cases the reader should use some caution in applying the
information to Great Lakes boating on a statewide basis in Michigan.

A listing of major boating studies of relevance to Michigan appears in

Figure 1. Abstracts of these studies are provided in Appendix A,
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OBJECTIVES

This state-of-the~art report on Michigan Great Lakes boating information
has been assembled for five primary reasons:

1. To Decument previous boating studies in Michigan. Prier to launching

additional research it is important to obtain as complete a picture of
previous research as possible. Review of prior research helps identify
pricrities and direction for further study, avoids the costly replication
of past studies and mistakes, and provides the background necessary to

proceed with a research program.

2. To Summarjze boating informaticn for potential users. Assembling what

is known is of use to both researchers and practitioners. For many questions
past research provides adequate answers. Yet many potential users of
beoating research are cften unaware of what information and publications

exist or where to go for information. Research and planning studies
generally have uses and applications far beyond the original intentions

or clients. By sharing beating Information and making it more readily
available we increase the benefits of research without adding substantially
to the costs. By cataloguing past research in a single document we hope

te increase research utilization.

3. To Provide access to boating data bases. A great deal of boating data

collected in Tecent studies has not been fully analyzed. By setting up data
bases in a convenient format and summarizing retrieval procedures we hope to
encourage further analysis of existing data.

4. To Synthesize and compare existing knowledge about GL boating. The

variety of different kinds of boating studies often make it difficult
for potential users to interpret or evaluate boating information. By

comparing and centrasting different studies we attempt to select ocut the



most up-~to-date and accurate data available and present it in a single

document.

5. To Provide direction for future research and data collecticn efforts.

A thorough review of past studies and some experimentation with past data
was essential to the design of data collection instruments in the 1980
and 1981 surveys. Studies have been specifically designed to test im-
proved models and plaoning methods, to reduce data collection costs, and
ro £fill in the gap in economic information related to GL boating. By
building upon past research, we hope to advance research on GL boating

in Michigan without unnecessary duplication of past efforts.

QUTLINE OF THE REPORT

The report is divided into four secrions:
I. Great Lakes Boating Use Patterns
II. Great Lskes Marina Facilities
IITI. Boating Economics
IV. Boating and Energy
Informatjon on Great Lakes boating use patterns includes data on registered
craft, characteristics of the Michigan boating fleet, characteristics of boat
owners, measures of boating acFivity, and boater travel patterns, A 1977
Inventory of Great Lakes Marina facilities provides dataz on the numbers of
Great Lakes marinas, the number of slips, and their geographic distribution.
Comparisons between use data and facilities provides relative measures of
needs for additiomal slips by region.
While fairly good data are available on boating use patterns., few studies

have incorporated economic variables into boating studies to provide a picture

of boating demand or the values and economic impacts associated with beoating,



Those boating economics studies whieh do exist in Michigan or nationally
are difficult to generalize to different areas in Michigan where they might
be applied. A statewide boater expenditure and economic impact study is
planned for 1981 to fill this gap in Michigan GL boating data. Until this
study is completed, adjustments in previous local boating economic studies
are provided to give rough estimates of the economic activity associated
with boating.

Finally, using both Michigan and national data we provide estimates of
energy use (gascline) associated with boating activity in Michigan. In
another Sea Grant project Joseph Fridgen is studying the impacts of changing
energy costs on Great Lakes boaters, Here we provide some inirial rough
estimates based upon national data and some preliminary figures from Fridgen's
study. A report dealing specifically with energy and boating will be

completed by 1982,
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CHAPTER I
GREAT LAKES BOATING USE PATTERNS

The preponderance of past (reat Lakes boating research looks at the con~
sumer; that is, the Great Lakes boater. By combining registration data with
boater socio-economic profiles and boater use patterns, a fairly clear pic-
ture of the "demand” side of Great lakes boating may be assembled. Data
sources include registration statistics, household recreation surveys, boater
surveys and origin-destination {nformation. Within Michigan, mailed surveys
of registered boaters conducted about every three years and general recrea-
tion surveys conducted every five years provide the information. Here we
draw heavily from the most recent of these surveys, the 1977 Waterways Boater
Survey and the 1976 DNR Recreation Survey.

In 1980, Michigan registered almost $00,000 boats, about one for every
16 residents in the state. The most recent boating use statistics are from
1977. 1In that year an estimated 14 million boat days occurred on Michigan's
waters. Of these, about 31 percent tock place on the Great Lakes and con-
necting waters, i.e., about 4.2 million GL boat days (Waterways Division,
1979). Popular boating acrivities include fishing, pleasure boating, sailing,
vaterskiing, canoeing, and rowing. Fishing accounts for the largest per-
centage of boating activity in Michigan. Boating activity is highly concen-
trated near pepulation centers, especially souytheastern Michigan which gen-
erates and receives abour half of all GL boat days in Michigan. The proxi-
mity of GL boating opportunities to most of the Michigan population means
that boaters needn't travel far from home to take part in GL boating. Indeed,
over half of all GL boat days generated in Michigan occur within 30 miles of

home, and over 80% take place within 90 miles of home (Figure 2).
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Figure 2 . Distance Decav Curve for Great Lakes Boating

SOURCE: 1977 Michigan Recreational Boating Survey. Analysis of data tapes
provided by Waterways Division, MDNR.
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Regionalization

Before presenting use statistics we describe the regionalization to be
used throughout this chapter. Michigan includes 14 off{icial Planning and
Development Regions% The Department of Natural Resources typically subdivides
the Grand Rapids region into two subregions and the Saginaw-Bay City region
into three subregions. The Detroit region igs also commonly subdivided into
three subregions. This yields a total of up to 19 regions. These regions
are not parricularly well-suited to examinatrion of Great Lakes boating patterns.

In looking at GL boating patterns we were particularly interested in
forming "market areas” which would include L destination counties along with
those GL and inland counties which they serve. Further, it was decided that
about 10 regions would be fine enough for regilonal analysis without requiring
excessive data collection costs in order to estimate regional statistics.

By analyzing GL boater origin-destination patterns from the 1977 Waterways
Division survey (raw data tapes) a new reglonalization was developed for
anzlysis of GL boating use patterns. These regions are i1llustrated in Figure 3.
We believe the advantages of this regionalization cutweigh possible confusion
with other regionalizations, and therefore adopt this regionalizarion through-
out this report. Notice that upper peninsula counties are divided between
those using Lake Superior, Lake Michigan, or the "Straits" arga. Region 7
includes counties on both sides of the Mackinac straits. Regions in the lower
peninsula are divided into east and west by a line almost due south from the
straits. Regilons on the west side of Michigan tend to extend further inland
than those on the east, reflecting a slight westward bias in GL boater patterns,
Similarly one sees a northward bias in the shapes of these regions. These

GL boating regions will help to portray GL boating use patterns in Michigan.

TSee Figure C-l in Appendix C for a2 map of these regions.



Regions

Southeastern Michigan
Southweatern Michigan
West Central Michigan
Thumb Region
Northeast Michigan
Northwest Michigan
Straits

UP Lake Superior

UP Lake Michigan
Out-of-Scate Origins

13

G, RECTON 1

ST MICH
GL RECION 2
S I
GL REGION 10
OUT OF STATE

Figure 3. Michigsn Great Lakes Boating Reglons
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MICHIGAK'S REGISTERED BOATING FLEET

Michigan leads the pation in the number of registered boats, accounting
for 7.2% of the national fleet (U.S. Coast Guard Boating Statistics, 1980).
Michigan's Secretary of State maintains records of registered boats and annually
produces summaries of the size and makeup of the boating fleet. This registration
information is summarized in this section.

Michigan first began registering recreational beats in 1960. Private,
nonpewered small craft such as cances and row boats do not have to be registered
and therefore are not included in the becating statistics. Prior to 1977
boats were registered for three year periods ending in 1968, 1971, 1974, and
1977. After January 1, 1977, registration periods extend three years from
the year in which the boat is registered., This revision in the system requires

scme caution in interpreting trends in numbers of craft since 1977.

Fleet Size

On December 31, 1980, the Secretary of State reported 595,09?1 registered
boats in Michigan. During the pericd from 1965 through 1977 the numbers of
craft increased at almost a constant rate of 3.2% per vear (Figure 4). Changes
in the registration system beginning in 1977 have caused some fluctuation in
this pattern. The fleet increased to a peak of 615 thousand in 1978, dropped
to 549 thousand in 1979 and then rose again to 595 thousand in 1980. Smoothing
out these fiuctuations since 1977 yields an average annual growth rate of less

than 1 percent, suggesting a decrease in the rate of growth in the boating fleet.

Fleet Composition

The present registered boating fleet is divided by size class and boat

lThere is some inconsistency in reporting of registrations. The figure
we adopt here is based upon annual computer printouts from registration files,
however, the Secretary of State reported 617,723 registered craft in 1980 to

the U.5. Coast Guard.
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Figure 4. Trends in Registered Boats in Michigan 1965-1980

*Boats registered with Secretary of State on December 31 of the year.
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Figure 5. Trends in the Makeup of Michigan's Registered Boat Fleet,
1965-1980
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type in Table 1. As the fleet has grown since 1965, some changes have been
observed in its makeup. The general trend has been toward larger boats with
higher percentages on inboards and sailing craft (Figure 5, Table 2). 1In
spite of these trends, the fleet is still dominated by small outboards, which
accounted for 73% of the registered fleet in 1980. Similar trends have been

observed in the national boating fleer (Marmo, 1980).

Gecgraphic Distribution

The distribution of registered craft in Michigan parallels population
distributions. Wayne, Oakland, and Macomb counties account for almost 30%
of Michigan's registered fleet. Kent and Genesee counties each contribute
about 5% of the boating fleet. In comparison, nerthern Michigan counties
each account for one percent or less of Michigan's registered boats.

Looking at beoat registrations on a per capita basis yields a different
picture (Table 3)1. Overall there are about six registered boats for every
100 people in Michigan. Northern counties of Mackinac {.28) and Roscommon (.27}
have the highest per capita boat ownership with one registered boat for every
four people residing in the county. The lowest per capita registration rates
occur in counties that are densely populated or have limited nearby boating
opportunities. Wayne county, for example, has the largest number of registered
boats, but the smallest per capita registration rate. There is about one
registered boat for every 33 people in the county. Other counties with per
capita registraticn ef .05 or less include Ingham, Lapeer, Macomb, Isabella,
Qakland, Sanilac, and Washtenaw (Table 3).

Non-resident registrations account for 3% of the boating fleet. These

are mostly from nearby residents of Chio, Illinois, and Indiana.

——————

1. These calculations assume all boats are registered in the county of permanent

residence of the boat owner. Some boats are registered in the county where
the boat 1is stored, ie. a second home or marina
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Table 1. Michigan's Registered Boating Fleet By Size and Type, 1980
Boat Length
20 feet and under Over 20 feet

Boat Type Number Percent Number Percent Total Percent
Inboard 35677 6.00 31125 5.23 66802 11.25
Qutboard 433070 72,77 4658 .78 437728 73.56
Sail 29750 5.00 1516 .25 31266 5.25
Sail/Aux 1716 .29 98 .02 1814 .30
Canoe 11447 1.92 76 .01 11523 1.94
Pontoon 11597 1.95 21733 3.65 33330 5.60
Other 3873 .65 B761 1.47 13634 2.12
Total 527130 88,58 67967 11.42 595097 100.00
Source: Waterways Division, MDNR

Table 2. Trends in Michigan Registered Boating Fleet, 1965-1980
20 feet and under Over 20 feet

Percent Percent

Boat Type 1965 1980 Change 1965 1980 Change
=-number of boatg-- ~-number of boatg-—

Inboard 12,533 35,677 184 15,103 31,125 106
Outboard 363,475 459,987 26 4,842 35,228 627
Sail 1,755 31,446 1691 1,194 1,614 35
Toral 377,763 527,130 3% 21,139 67,967 221
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BOATER CHARACTERISTICS
Information about boater demographics is Ilmportant in managing, planning,
and marketing boating services and facilities. This information has not been
collected in the recent boater surveys sponsored by Waterways Division, but
can be assembjed from national boater surveys and data from Michigan's 1976
Recreation Survey. In many respects the Michigan boater is similar to the

national boater precfile.

National Boater Profiles

The U. S. Coast Guard boating surveys present boaters as somewhat more
educated and from higher income groups than the national average. A 1979
industry study of boaters found boat owning households have a median income
of $23,500. Boaters mirror naticnal occupational breakdowns quite closely
{(Marmo, 1980).

National studies by the U. 5. Coast Guard report a decrease in the average
age of boat operators from 34 years of age in 1973 to 31.5 years in 197¢.
Significant increases in the numbers of female beoat operators were measured

over this 4 year period (U.S5. Dept. of Transpertation, U.S. Coast Guard, 1978).

Michigan Boater Prefiles

Since beoating involves a number of distinct types of activities it
1s important to divide boaters into distinct activicty subgioups to identify
demographic profiles. In Table 4, demographic profiles of eight different
types of braters are summarized. This reveals some common characteristics of
boaters and some important differences among different types of boaters.
Fishing is popular among all socic-eccnomic groups. Fishermen are

somewhat different from other boating groups In that they include higher per—
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Table 4 . Socioeconomic Characteristics of Michigan Boaters by Boating Activity

All River Power Water Tourist GL fish IL fis
Soc 1oeconomic Respon-Recrea- Boat- Ski- Boat from from
Characteristic dents tion Rowing Sailing ing ing Trip boat boat
N=3879 N=266  N=95 N=307 N=393 N=427 N=54 N=448 N=134:
GENDER
Male 63 58 32 56 53 55 50 a3 70
Female 37 42 68 44 47 45 50 17 30
AGE
1-17 20 32 36 25 19 Khi 9 10 17
i8-28 19 35 10 31 16 32 31 10 14
2943 20 12 26 23 23 25 17 24 17
44-56 20 15 21 18 24 7 24 27 21
3784 20 6 7 4 18 5 19 28 31
EDUCATION
Some H.S. or less 31 34 41 25 27 35 15 31 32
High Scheol Graduate 31 23 16 13 33 24 38 35 37
1-3 years College 20 16 21 19 23 21 15 20 20
College Grad. or more 18 27 22 43 17 20 32 13 Il
OCCUPATION
White Collar 28 31 23 41 36 31 &8 25 19
Blue Collar 25 20 9 18 20 23 15 3z 31
Homemaker 9 & 28 5 11 2 20 6 8
Student 21 33 32 31 18 38 7 12 16
Retired 13 6 0 3 9 1 7 24 22
Other 4 4 6 2 6 4 2 0 4
INCOME
(based on sample of 2613)
Less than 57,000 12 10 14 3 8 5 9 10 19
$ 7,000-% 9,999 13 18 8 12 8 14 4 17 15
$10,000-514,999 28 26 18 11 28 21 26 29 a5
$15,000-524,99% i3 36 53 37 36 43 54 36 23
Over $25,000 14 9 8 37 20 17 7 8 8

SOURCE: Michigan 1976 Recreation Survev. Analvsis of data tapes supplied by
Recreation Services Division, MDNR.

NOTE: The above characteristics are based upon boating participations. An individuals
characteristics are welghted according to his frequency of participation.
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centages of males, blue collar workers, retired, and boaters with lower
incomes and education. By contrast, sailors generally have high incomes,
high educational levels, and work in white cellar, professicnal occupations.
Power boaters as a group fall in between fishermen and sailors in mest
demographic and socioceconomit categories. Waterskiing and river recreation
groups are the youngest boating groups and fishermen are the oldest.

These data do not differentiate inland boating from Great Lakes boating
except in the fishing categories. Here we see some interesting differences
betwaen Great Lakes fishermen and inland fishermen. The Great Lakes fishermen
have slightly higher incomes and education than their inland counterparts.
They also include more middle-aged boaters and fewer boaters under 28 years

of age.

BOATING USE AND STDRAGE

Toformation on boating use and storage is important in planning adequate
boating facilities. Of the 13.8 million boat days estimated by the 1977
Waterways boater survey, 69% took place on inland waters and 31%Z on the
Great Lakes and connecting waters. Small boat (20 feet and under in length)
activity is concentrated on inland waters while about 637 of large boat (over
20 feet) activity occurs on the Great Lakes (Table 5}.

Small boats make up B9% of the registered fleet and account for 827
of the boat days. This difference indicates that larger boats are used more
frequently as they make up 11% of the fleet and account for almest 18% of
boaring activity (Table 5 and Figure 6).

Figure & provides a cowprehensive breakdown of registered boats and
their use and summer storage location in 1977. The registered boating fleet is

first divided between small (89%) and large (11%) boats. Each of these are then
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Table 5. Michigan Great Lakes and Inland Boat-Days by Size Class

-Thousands of Boat-Days-

Count (0G0's)

Row Pct.
Col. Pct.
Tot. Pct.

Swmall
Boats
(20 feet and under

Large
Boats
(over 20 feet)

Totals

Great Lakes

2,687

Row 24.
Col. b4.
Tor. 19.

1,507

Row 62.
Col. 35.
Tot. 11.

4,194

1%
1%
8%

Row 31.0%

Inland Waters

8,464

Row 75.9%
Col. 90.5%
Tot. 62.5%

891
Row 37.2%
Col. 9.5%
Tot. 6.6%

9,355

Row 69.0%

Totals

11,151
82.3%

2,398
17.7%

13,549

100%

Source: 1977 DNR Waterways Boating Surveyv; analysis of raw data tapes.
Note: Cleaning of data and reanalysis resulted in small differences
between these results and those reported in the 1977 Michigan
Recreational Boating Survey Report.
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jn turn divided according to use on inland lakes, Great Lakes, or both.
These categories are then broken down by storage. Estimates of the percent
of boats in each category that were transported at least once from this
location to a boating site are reported.

There are a variety of interesting relationships revealed in Figure 6.
Small boats are more often used on inland lakes (63%) or both on inland and
Great Lakes (20%), while 54% of large boats are used solely on the Great Lakes
and only 11% are used on both inland and Great Lakes. Storage categories
also tend to vary with boat size and use. Small boats are more often kept at
non-waterfront permanent homes and transported to boating sites. Large boats
used on the Great Lakes are predominantly located at commercial or public
marinas while large boats used only on inland lakes are often kept at summer
cottages or waterfront permanent homes (Figure 6).

Changes in boat storage locations between 1974 and 1977 were not large.
Waterways surveys indicate small increases in numbers of boats kept at non-
waterfront permanent howes and slight decreases in numbers of boats kept at
summer cottages. This might be a result of some conversions of second homes
to permanent homes. (Waterways Divisiom, 1979}. Waterways (1979) also
estimated some decreases between 1974 and 1977 in the proportion of boats

being transported.

BOATING PARTICIPATION RATES
Nationally it is estimated that one in every five househelds in the
United Stares includes at least one boat operator (U. S. Department of
Transportation, U. S. Coast Guard, 1978). These boating households participate
in a variety of different types uf boating activity. Recreational fishing is

the most popular boating-related activity followed by pleasure cruising or
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sailing, water skiing and canceing (Table 6).

The most recent national outdoor recreation participation survey esti-
mates rates of participation in beoating activities for persons 12 years of
age and older (U.S. Dept. of Interior; Heritage, Conservation and Recreation
Service, 1%79). As above, fishing is the most popular activity with over
half of the populatico participating at least once during 1976.l Pleasure
boating ("other boating' category) is the next most popular boating activity
with 35% participating, followed by canoeing and waterskiing (167% each) and
then sailing (11%) (Table 7). Participation rates in boating activities
are slightly higher in the Northcentral region, due in part to extensive
water resources including the Great Lakes.

Comparatbtle participation estimates for Michigan are difficult to ob-
taln. First of all, nonresponse and other possible biases in the 1977
National Recreation Survey suggest that national estimates of participation
rates may be somewhat inflated. The most comparable study conducted within
Michigan dates back to 1972 and it {s difficult to directly compare boating
activity categories. The 1972 survey estimated the following participation
rates: fishing 31%, power boating including water skiing 24%, canceing 12%,
and other boating 12%. The authors note that the "other boating' category
included rowing and sailing as well as some reporting of power boating that
should have been included in the 'power boating, including waterskiing"
category (Michigan Dept. of Natural Resources, 1975%5),

The 1976 Michigan Recreation Survey permits us to estimate boating
"participations” rather than population participation rates. A 'participation"

is defined as "one person taking part in one activity for at least 15 minutes’.

1This estimate includes fishing from boats as well as fishing from shore.



Table 6. U.S. Household Participation in Boating aActivities in 1976

Households Percent of Percent of
Activity Participating Households Time Spent
Pleasure Cruising 9,312,000 62.5 31.5
or Sailing
Water Skiing 5,617,000 37.7 13.7
Recreational Fishing 11,422,006 76.7 44.7
Hunting 1,023,000 6.8 1.6
Racing 712,000 4.8 1.3
Commercial Use- 391,000 2.6 .8
Incl. Fishing
Vhitcwater Canoeing 1,044,000 7.0 1.2
Oth«~ Canceing 2,359,000 15.8 4.6
Whitewater Rafting 401,000 2.7 .3
Whitewater Kavaking 161,000 1.1 .1
Other Kavaking 289,000 1.9 .2

100.0

More than one response is possible for each of the 14,895,000 boating
households.

Source: U.S. Coast Guard, Recreational Boating in the Continental United
States in 197) and 1976; the Nationwide Beoating Survev, Washington,
D.C., March 1975, pp. 39 and 92.
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TABLE 7. National and Regional Participagion Rates in Boating-related Activities
1976

Activity United States North Central Region

-——=-percent participating--—--——

Canceing, Kayaking, &

River Running 16 23
Sailing 11 12
Waterskiing 16 16
Fishing 53 36
Other Boating 34 37

aFigures Tepresent the estimated percent of population 12 vears of age and older
taking part at least once in the activity during 1976.

SOURCE: 1976 Narional Telephone Survey Report. 1979 Nationwide Plan. Technical
Appendix II.
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The survey estimated a total of 52 million participations in beating by Michigan
residents in 1976, Boating activity represented 3% of all recreation activity
measured in the survey.l Table 8 summarizes the distribution of boating
participations by activity category. Fishing accounts for almost 40% of all
boating participation, waterskiing for 12% and rowing, sailing, and canoeing
each acccount for about 6 percent of participations.

These figures provide a good general picture of boating activity in
Michigan. The data does not permit us to distinguish inland beating from
Great Lakes boating except in the fishing category where about one sixth

of the fishing activity occurs on the Great Lakes.

GREAT LAKES BOATING ORIGIN-DESTINATION PATTERNS

Statewide boating information is useful for general planning, identifying
trends, and resource allocaticn. For specific management and planning decisions
it is important to know where boaters originate frcm and where beating activity
takes place. For this reason Waterways Division's boating surveys have been
designed to estimate origin-destination patterns. The following analyses are
based upon the 1977 Waterways beoater survey. Only Great Lakes boating is discusse

We present the information by first lookiag at where Michigan's Great Lakes
boaters live (by county), then at Great Lakes boating destinations (by countv),
and finally combining both origin and destination data te reveal boater travel

patterns.

Boater Origins for Great Lakes Boating

In 1977 Michigan's Great Lakes provided an estimated 4.2 million

Recreation was defined very broadly in this survey as "anything done
mainly for pleasure or enjoyment outside a private home’. This included
cultural and entertainment activities as well as social, group, civie, craft,
and hobby oriented activities. Sampled respondents recalled participation
within the two week peried prior to the interview. (See Michigan DNR, 1976
for survey design details).
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Table 8 . Michigan Boating Participation 1976

Activity Category Participations in 1000's Percent Avg, Duraticn
{hours)
Fishing from Boat- GL 3466 6.6 4,6
Fishing from Boat - IL 14152 27.2 3.6
Fishing from Boat- Stream 2689 5.2 3.6
Fishing from Boat-Ocean __ 219 XA 3.5
Fishing Subtotal 20526 39,4
Canceing 3457 6.6 3.9
Kavaking 193 A 3.0
Rowing 064 5.9 1.6
Sailing 3589 6.9 3.2
Power Beating 12785 24,6 3.2
Water skiing 6436 12.4 1.5
River rafting 205 A 2.5
Tourist Boat trip 367 .7 2.0
Other (Watercraft) 126 W2 1.6
lce Boating 1278 2.4 -
Boating subtotal 31500 60,6
All Boating 52026 100,0

SOURCE: Michigan 1976 Recreation Survey

NOTE 1, The Michigan 1976 Recreation Survey estimated a total of 1,057,166,000
tecreation participations by Michigan residents in 1976. The boating
activities listed above account for 5% of this total.

NOTE 2. The 1977 Michigan Recreational Boating Survey estimated 13,782,500
beat davs by repgistered boats in Michigan in 1977, Applving a figure
of 4 people/boat yields am estimate of boating participations close
to the independent 1976 telephone survev estimate, It should be noted
that the telephone survey is counting some tvpes of boating not
included in the survev of registered boat owners.,
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Great Lakes boat days. Applying a party size figure of 3.75 people per boag
yvields almost 16 milliont Great Lakes boater days. The vast majority of
bcaters reside in Michigan's principal population concentrations. This is
borne out in Table 9 in which Michigan counties and out of state origins
are ranked by the number of Great Lakes boat days generated in 1977. Four
counties within the Detroit SMSA account for almost half of the Great Lakes
boat days generated., These SE Michigan counties are followed in imporrance
by Western Mi{chigan counties with significant populations (Muskegom, Otrawa,
Berrien) and then by other urban counties on or near the Great Lakes,
Southern lower peninsula counties account for three fourths of the
Great Lakes boat days generated. The Northern lower peninsula contributes
about 12%, the Upper peninsula 8%, and out of state origins less than 4%.

ZJoastal counties generate 67% of the Great Lakes boat days in Michigan.

Great Lakes Boating Destinations

Michigan boaters tend to remain fairly close toc home generating
substantial pressures on boating facilities in urban areas. Forty-two
percent of the Great Lakes boat days take place within Wayne, Macomb, and
St. Clair counties. Half of the 41 coastal counties account for 86% of the
Great Lakes boat days (Table 10).

Fifty-four percent of bocat days on the Great Lakes occur within 30
minutes of home and 73%Z take place within an hour's drive (Figure 2}. Thus,
the distribution of boat days by destination county is similar to the rankings
by origin, except that only coastal counties are included as potential

destinations (Table 10).

1 .
Empirical estimates of average boat party size are lacking. Dividing
32 million boater days from 1976 recreation survey by 13.8 million boat days
from 1977 boater survey gives 3.75 people per boat.
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Table 9, Ranking of Counties by Great Lakes Boat Navs Generated in 1977
Boat Days Percent Cumulative
Rank County No. County Name Generated of Total Percent
~=County of Registration--

1 82 Wavne 943,032 22.48 22.48
2 50 Macomb 623,635 14.87 37.35
3 63 Oakland 315,306 7.52 44,87
4 T4 St. Clair 175,515 4.18 49,053
5 bl Muskegon 139,723 3.33 52.38
6 70 Ottawa 126,823 3.02 55.40
7 11 Berrien 103,440 2.51 57.91
8 41 Kent 101,789 2.43 60.34
9 58 Monroe 94,888 2.26 62.60
10 25 Genesee 91,497 2.18 64,78
11 73 Saginaw 88,920 2.12 66.90
12 09 Bay B7,198 2.08 68.98
13 17 Chippewa 86,617 2.07 71.05
14 28 Grand Traverse 84,346 2.01 73.06
15 B84 OHIO 57,543 1.37 74.43
16 49 Mackinac 55,837 1.33 75.76
17 32 Huron 47,851 1.13 76.89
18 56 Midland 47,571 1.13 78.02
19 31 Houghton 46,050 1.10 79.12
20 04 Alpena 45,210 1.08 80.23
21 52 Marquette 4,217 1.05 81.25
22 03 Allegan 42,035 1.00 82.25
23 i3 Ingham 40,285 .96 83.21
24 39 Kalamazoo 39,563 .94 84,15
25 21 Delta 39,274 -94 85.09
26 B7 Other States, Provinces 38,939 .93 86.02
27 16 Cheboygan 37,220 -89 86.91
28 86 ILLINOIS 33,539 .80 87.71
29 80 Van Buren 31,766 .76 88.47
30 81 Washtenaw 30,383 W72 89.19
31 23 Eaton 25,435 .61 §9.80
32 35 Losco 24,898 .59 90.39
33 51 Manistee 23,490 . 56 90.95
34 15 Charlevoix 22,636 .54 91.49
35 79 Tuscola 18,865 45 91.94
36 24 Emmer 18,8561 45 92.39
37 64 Oceana 18,768 .45 52.84
38 i3 Calhoun 17,340 A 93.25
39 06 Arenac 15,0647 .37 93.62
40 53 Mason 15,515 .37 93.99
4} 85 INDIARA 15,231 .36 94.35
42 14 Cass 13,416 .32 94.67
43 45 Leelanau 13,097 231 94.98
biy 07 Baraga 12,603 .30 95.28
45 76 Sanilac 12,385 .29 95.57
46 44 Lapeer 12,320 .29 95.86
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Table 9 (Continued)

Boat Days Percent Cumulative
Rank County No. County Name Generated of Tetal Percent
-——~County of Registration---
47 75 St. Joseph 12,290 .29 96.15
48 38 Jackson 11,673 .28 96.43
49 05 Antyim 11,053 « 26 96.69
50 71 Presque Isle 9,338 .22 96.91
51 46 Lenawee 8,608 .21 97.12
52 02 Alger 8,449 .20 97.32
53 66 Ontonagon 8,115 .19 97.51
54 10 Benzie 8,042 .19 97.70
55 62 Newaygo 7,937 .19 97.89
56 59 Montcalm 6,983 17 98.06
57 47 Livingston 6,777 .16 98.22
58 55 Menominee 6,124 .15 98,37
59 34 Ionia 5,637 .13 98.50
60 19 Clinton 5,135 .12 98.62
61 01 Alcona 4,846 .11 98.73
62 27 Gogebic 4,676 .11 98.84
63 78 Shiawassee 4,374 .11 98.95
6h 48 Luce ' 3,852 -0% 99.04
65 42 Keweenaw 3,094 .07 99.11
66 77 Schooleraft 2,679 . 06 99.17
67 12 Branch 2,577 .06 99.23
68 67 Osceonla 2,524 .06 99.29
60 40 Kalkaska 2,434 .06 99.35
70 22 Dickinscn 2,351 .06 89,41
71 69 Otsego 2,320 .05 99. 46
72 72 Roscommon 2,314 .05 99.51
73 20 Crawford 2,213 .Q5 99.56
74 18 Clare 2,197 .03 99.61
75 26 Gladwin 2,182 .05 99.66
76 60 Montmorency 1,811 .04 99.70
17 29 Gratiot 1,688 .04 99.74
78 83 Wexford 1,338 .03 99.77
79 08 Barry 1,184 .03 99.80
80 43 Lake 1,086 .03 99.83
81 36 Iron 905 .02 99.85
82 b5 Ogemaw B49 02 59,87
83 57 Missaukee 788 .02 99.89
B4 54 Mecosta 653 .01 99.480
85 30 Hillsdale 493 .01 99.91
.13 68 Oscoda 394 .01 6G.92
87 37 Isabella 108 .00
4,194,811

SOURCE : 1977 Michigan Recreational Boating Survev. Analysis of data tapes supplied
by Waterways Division, MDNR.
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Table 10. Ranking of Michigan Countles By Great Lakes Boat Davs - Destinaticen

Great Lakes Percent Cumulative
Rank County No., County Name Boater Davs of Total Percent
in Countyvy
1. 50 Macomb 686,345 16.4 16.4
Z. 82 Wavne 632,746 15.1 31.5
3. 74 St, Clair 486,112 11.6 42.1
4, 70 Ottawa 188,678 4.5 46.6
5. 49 Mackinac 178,008 4,2 50.8
6. 32 Huron 172,965 4,1 54.9
7. 58 Monroe 163,778 3.9 58.8
8. 6l Muskegon 151,975 3.6 62.4
9, 17 Chippewa 129,614 3.1 65.5
10, 11 Berrien 126,470 3.0 68.5
11. 9 Bay 114,558 2.7 71.2
12. 28 Grand Traverse 93,457 2,2 73.4
13. 3 Allegan 82,544 2.0 75.4
14, ) Arenac 73,898 1.7 77.1
15. 35 Iosco 72,125 1.7 78.8
16. 51 Manistee 66,529 1.6 80.4
17. 15 Charlevoix 66,017 1.6 82.0
18. 45 Leelanau 60,565 1.4 83.4
19, 24 Emmet 57,804 1.4 84.8
20. 16 Chebavgan 52,478 1.3 86.1
21. BO VanBuren 51,1035 1.2 87.3
22, 4 Alpena 49,916 1.2 88.5
23. 64 Oceana 45,794 1.1 89.6
24, 21 Delta 45,711 1.1 90.7
25, 31 Houghton 40,582 1.0 91.7
26, 52 Marquette 37,538 .9 92.6
27. 5 Antrim 36,779 .9 93.5
28. 10 Benzie 35,540 .8 94.3
29. 76 Sanilac 31,689 .B 95.1
30. 42 Keweenaw 26,715 .6 95,7
31. 53 Mason 25,289 .6 96.3
32, 1 Alcona 24,373 .6 96.9
33, 7 Baraga 19,406 .5 97.4
34, 2 Alger 16,898 A 97.8
35. 71 Presque Isle 14,645 .3 98.1
36. 48 Luce 7,423 .2 98.3
i7. 79 Shiawassee 7,106 .2 98.5
38, 66 Ontonagon 6,850 .2 98.7
39. 55 Mencminee 6,650 .2 98.9
49, 77 Schooleraft 5,178 1 99.0
4]. 27 Gogebic 2,959 .1 99.1
SOURCE:

1977 Michigan Recreational Boating Survey, Analysis of data tapes
supplied by Warerwavs Division, MDNR,
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Travel Patterns

In order to provide a clearer picture of Great Lakes brating travel
patterns, countles were grouped into nine Great Lakes boating regions.
A tenth origin region was defined to include out of state boaters. The Great
Lakes boating regions were described earlier and are depicted in Figure 3,

Boater flows between regions are 1llustrated in Table 11. The largest
numbers of Great Lakes boat days appear on the diagonal of this origin-
destination matrix since the majority of boaters boat within the region in
which they live. The row percentages estimate the proportion of boat days
from each origin reglon (row) destinating in the given destination region
(column}. The column percentages estimate the proportion of boat days
occurring within the destination region (column) that originate from each
origin region (row).

We illustrate with ano example. Region 1l generates a total of 2.198
million Great Lakes boat days, and receives a total of 1.957 milliom
Great Lakes boat days. Of these Great Lakes boat days, 1.883 million both
originate and take place within region 1. That is, 86% of the boat days
generated by region 1 remain within the regicn; and 96% of the boat days
taking place within region 1 come from region 1.

Reading across the row for region 1 reveals where region 1 boaters go
for Great Lakes boating. Of the 14% traveling outside of the regiom, 47
travel to region 4 (Thumb}),4% to reglon 7 (Straits), and smaller percentages
travel to NW and NE Michigan. Reading down the column for region 1, the
column percentages show only small inflows of Great Lakes boaters to region 1
from out-cf-state and neighboring regions 3 and 4.

The row and column percentages along the diagonal of Table 1l give a

general picture of import-export relationships. Southern Michigan regions
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Region of Destinatien

¥*

Boat  davs (1000's)
Row %
Column % 1 2 3 4 5 6 7 8 9 Total
*
legion of Origin

1 1883 2 17 92 40 63 83 13 3 2198
86 0 1 4 2 3 4 1 0 130
96 1 4 23 27 17 1% B 3} 52
s 103 211 40 3 4 44 26 4 2 343
3 61 12 1 1 13 B 1 1 130
0 81 10 1 3 11 [ 3 4 8
1 13 17 326 5 2 29 17 2 1 413
3 4 79 1 1 7 4 1 0] 100
1 7 82 1 2 7 4 2 1 10
4 21 9 4 295 30 39 34 4 1 428
5 4] 1 69 7 9 8 1 0 106G
1 0 1 74 20 10 8 3 3 10
S 1 0] 1 2 67 3 5 1 1 85
1 0 1 2 80 3 11 1 1 100
0 0 0 0 46 1 2 Q 2 2
6 0 Q 2 0 a 180 6 4] 0] 186
0 0 1 1] 0 95 3 0 0] 100
0 0 ] 0 0 47 I g o] 5
7 7 0 2 2 0 4 196 0 0 210
3 4] 1 1 0 2 93 0 0 100
0 4] G 0 0 1 45 o] 0 5
8 1 0 0 0 2 3 1 122 5 134
1 0 ¢ 0 1 2 1 31 4 1GC
0 4] 8] o] 1 1 0 7 9 3
9 1 0 0 0 0 ¢ 0 5 &3 48
1 h) 0 0 ) 0 ¥ 14 g9 100
0 0 0 0 0 0 0 3 74 1
10 21 30 & 1 o 20 60 7 1 145
(out of state) 14 20 4 1 0 14 41 5 0 190
1 11 2 0 0 3 14 4 1 3
TOTAL 1957 260 398 400 146 384 433 158 58 4194

row percent 47 & 9 10 3 9 10 4 1

* See Figure 3 for definition of Regions

SOURCE

1377 Michigan Recreaticnal Boating Survev. Waterwavs Division, MDNR.
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are net importers. Regions 5, 6 and 7 import over half of the Great Lakes
boat days taking place within their regions. .The Thumb and Upper peninsula
regions import about 25% of their Great Lakes boat days.

Southwest Michigan {Region 2) exports the largest percentages of their
Great Lakes boating (39%) followed by Region 4 (31Z)}, Region 3 (21%),
Region 5 (20%}, and Region 1 (14%). Northern regions generally export less
than 10% of their Great Lakes boat davs. It should be noted that while
region 1 exports a smaller percentage of boat days than other southern Michigan
regions, 1t exports significantly larger numbers of boat days due to the
large volume of boat days generated in this region.

OQut~of-state origins account for about 3% of Great Lakes beat days in
Michigan. Forty-one percent of these occur within the Straits region with
most of the remainder taking place in SW, SE, cr NW Michigan. Eastern Michigan
ind Upper peninsula regions do not attract significant numbers of out-of-state

boaters.

County te County Travel Patterns. - Region 1 {Southeast Michigan)

Qur origin-destination figures are hased upon the 1977 Waterways
Division boater survey, which included 13,933 boaters. While this is a
significant number of boaters it is not large enough to estimate statewide
county to county origin-destipation matrices. However, within southeastern
Michigan suificient numbers of responses were obtained to estimate patterns
of travel at the counry level. Since Region 1 accounts for about half of
all boating activity in Michigan, a more detailed analysis is worthwhile.

Table 12 presents an origin-destination matrix for region 1 by county.

Fag
Wayne and Macomb countles both generate and recelve the largest percentages oi
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Table 12, Southeast Michigan (Region 1)} Great Lakes Poating Oripin-Destinution
Matrix (Countv to Countv), 1977

Roat  davs (1000's) Countv of Destination
Row percent
Column percent Macomb Monroe St. Clair Wavne Total

Countv of Origin

Lenawee 47 2,650 0 0 2,697
i a8 0 0 100

0 2 0 0 0

Livingston 459 0 353 256 1,068
43 0 33 24 100

0 0 0 0 {)

Macomb 405,534 3,165 137,636 35,942 582,277
70 1 24 6 100

61 2 30 ) 31

Honroe 265 76,676 772 3,596 81,308
0 94 1 4 100

0 53 0 I 4

Oakland 119,698 7,067 48,117 45,R87 220,769
54 3 22 21 100

18 5 11 7 12

St, Clair 12,759 84 151,659 3,480 167,982
8 0 90 2 100

2 0 33 1 9

Washtenaw 1,612 9,057 2,285 3,635 16,584
10 55 14 2 100

0 6 1 1 i

Hawne 125,714 45,691 113,045 526,137 B11),5886
16 6 14 65 100

19 32 25 85 47

Total 666,088 144,390 453,R65 618,933 1,883,277

Row Percent 35 8 24 33
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Great Lakes boat days within Region 1. Most of the Great Lakes boat days
generated in Monroe and St. Clair Countles remain within those counties.
Seventy percent of Macomb County's Great Lakes boating remains in Macomb
County and 24% is exported to St. Clair County. Wayne County keeps about

65% of its boat days, exporting the rest to Macomb and St. Clair. Lenawee
County boaters travel to Monrce County for Great Lake boating as do Washte-
naw County boaters to a somewhat lesser degree. Livingston County boaters
use Creat Lakes facilities in Macomb, Wayne, and St. Clair Counties. These
patterns indicate that boaters generally attempt to minimize travel distances
and suburban boaters avoid, where possible, having to cross the congested

Detroit area to reach a boating site.
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CHAPTER II
GREAT LAKES MARINA FACILITIES

Waterways Division of Michigan's DNR periodically inventories marina
faciliries on the Great Lakes in Michigan. The 1977 inventory provides
information by county on the number of marinas and their capacity (Table 13).
Seventy percent of Great Lakes marina capacity is provided by commercial marinas.
Public facilities dominate in the Upper peninsula while commercial marinas
supply most of the rest of the state. Wayne County accounts for mere than
half of the private marina slips.

Great Lakes boating slips are concentrated in counties with large numbers
of registered craft. Four southeastern Michigan counties (Macomb, Wayne,
St. Clair and Monroe) account for 58% of total Great Lakes marina capacity.
In comparison, most northern Michigan counties account for less than 27 of
the atate's marina slips.

Table 14 compares Great Lakes boating slips with measures of Grear
Lakes boating use. The state averages 9 registered boats per Great Lakes
glip. Keep in mind that only about 20% of Michigan's registered boats use
the Great Lakes exclusively. The majority of boats use only inland waters
or boat both inland and on the Great Lakes. Many of these boats are stored
at inland locations. Other Great Lake boats are stored at permanent or
summer homes. The statewide average for number of Great Lakes boats using
a given county to the number of slips in the county is 7.8. Here again,
ir must be noted that a boat may use more than one county and a portion of
Great Lake marina capacity 1s allecated to transient traffic on the Great
Lakes including craft registered Iin Michigan and adjoining states.

Variation by county in registered boats per slip ranges from a low

of 3 Iin Huron, Monrce and St. Clair Counties to a high of over 100 in
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Table 13. Ranking of Great Lakes Counties by Number of Marina Slips, 1977
Public Commercial Private Total
Rank County No. Slips No. Slips No. Slips No. Slips  Pct. g‘c‘f
1 Macomb 2 356 49 5737 7 230 58 6323 23.02 23.02
2 Wayme 4 922 k3| 2190 18 2281 53 5393 19.64 42.66
3 Sc. Clair 3 252 54 2010 3 92 60 2354 8.57 51.23
4 Monroe 1 10 25 1630 4 390 30 2030 7.39 58.62
5 Ottawa 1 32 15 1551 1 69 17 1652 6.01 64.63
6 Bay 0 Q 10 1007 2 263 12 1270 4.62 69.23
7 Muskegoen 1 81 14 634 3 397 18 1112 4.05 73.30
8 Berrien 1 25 5 867 1 60 7 952 3.47 76.77
9 Huron 3 61 17 663 2 32 22 736 2.68 79.45
10 Emmet 2 141 9 473 1 0 12 614 2.24 B8l.69
11 Cheboygan 2 113 15 404 0 0 17 517 1.88 B3.57
12 Manistee 1 40 10 322 0 C 11 362 1.32 B&4.89
13 Allegan 1 5 7 262 3 82 11 349 1.27 Bé6.16
14 Charlevoix 4 93 11 184 2 48 17 325 1.18 B7.34
15 Mackinac 5 153 10 167 0 ¢ 15 322 1.17 B88.51
16 Leelanau 4 266 3 37 1 7 8 310 1.13 B9.64
17 Tosco 2 35 7 209 2 55 11 299 1.09 90.73
18 Van Buren 1 63 2 73 2 101 5 237 .86 91.59
19 Alpena 1 60 3 145 0 0 b 205 .75 92.34
2C  Grand Traverse 1 111 3 a3 0 0 4 204 .74 93,08
21 Arenac 1 16 2 145 3 kY3 ) 192 70 93.78
22 Presque Isle 2 100 1 79 0 0 3 179 .65 G4.43
23 Chippewa 2 40 3 a3 1 35 6 158 .57 93.00
24  Oceana 0 0 5 157 0 0 5 157 .57 95,57
25 Delta 3 139 1 10 0 0 4 149 .54 96,11
26 Marquette 2 103 4 43 0 0 6 146 .33 96.64
27 Mason 0 0 [ 105 2 34 6 139 .31 97.15
28 Sanilac 1 93 1 42 0 0 2 135 .49 97,64
29 Antrim 1 75 1 43 0 0 2 120 L4 98,08
30 Benzie 2 68 4 39 0 0 6 107 .39 98.47
31 Menominee 1 84 0 0 0 0 1 84 .31 98.78
32 Gogebic 1 51 1 10 G )] 2 6l .22 99.00
33 Keweenaw 5 46 1 6 0 0 6 52 .19 99.19
34 Tuscola 0 0 1 50 0 0 1 50 .18 99.37
35 Baraga 2 37 0 0 0 0 2 37 .13 99.50
36 Schoolcraft 1 33 0 ] 0 0 1 33 .12 99.62
37 4Alcona 1 28 0 0 8] 0 1 28 A0 9%.7
38 Omtonagon 0 0 1 28 0 0 1 28 .10 99.82
39 Houghton 1 25 0 o 0 0 1 25 .09 99.91
40 Alger 1 13 0 0 0 o 1 13 .05 99.96
41 Luce 1 5 0 0 0 o 1 5 .02 59.98
TOTALS 68 3777 330 19480 58 4207 456 27464 100.00 99.98
Source: 1977 Marina Inventory, Waterways Division, Michigan DNR
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Table 14. Ratios of Great Lakes Boating "Supply"” to "Demand" by County

Total Slips Registered Gl Boats Using
1977 Boats/Slip County/Slip

Alcona 28 53.07 175.03
Alger 13 9B8.31 191,69
Allegan 349 17.74 18.70
Alpena 205 20.29 17,60
Antrim 120 27.02 33,85
Arenac 192 9.00 20.87
Baraga 37 21.73 29.65
Bay 1,270 7.06 4.65
Benzie 107 17.26 49,24
Berrien 952 13.07 7.87
Charlevoix 325 8.44 13.59
Cheboygan 517 6.56 13.91
Chippewa 158 28.45 35.89
Delta 149 23.11 20.69
Emmet blé 4,95 4.60
Gegeblc 61 36.03 37.05
Grand Traverse 204 34.61 42,18
Houghton 25 103,92 70.88
Huron 736 3.31 11.27
Iosco 299 11.42 25.84
Keweenaw 52 5.12 16.15
l.eelanau 310 9.03 14.02
Luce 5 229.20 434 .40
Mackinac 322 8.17 12.85
Macowmb 6,323 5.16 2.47
Manistee 362 7.11 22.28
Marquette 146 33.94 22.47
Mason 139 23.45 34,26
Menominee 84 22.65 16.17
Monroe 2,030 31.68 2.65
Muskegon 1,112 10.78 8.07
Qceana 157 10.04 19.82
Ontonagon 28 3%.79 45,39
Ottawa 1,652 7.09 5.62
Presque Isle 179 10.33 13.67
Sanilac 135 9.388 69.91
Schoolcraft 33 45,85 56.36
5t. Clair 2,354 3.75 1.23
Tuscola 30 61.82 37.40
Van Buren 237 24.91 21.94
Wayne 5,393 14.62 3.44
Total 27,464

Mean 669.9 9.63 7.80

Source: 1977 Marina inventory, Waterways Division, Michigan DNR and
Analysis of data from 1977 Michigan Recreational Boating Survey
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Houghton and Luce Counties. Need estimates using Grear Lakes boats using
the county per slip yield similar results. In spite of heavy boating
activity in southeastern Michigan, it appears that commerical and private
facilities are meeting this demand. Counties where additional capacity may
be needed include Luce, Houghton, Alger, Alcona, and Schoolcraft. These
counties are each presently served by a single publie marina with less

than 30 slips.
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CHAPTER 111
GREAT LAKES BOATING ECONOMICS
There are two general types of economic benefits associated with Great

Lakes recreational boating: direct benefits which accrue te beaters and

indirect benefits in the form of jobs and income which are spawned by boater

expendirures. Estimates of both types of benefit are useful to planners.

Direct benefit estimates, for example, are used by public sector planners to
prioritize investment options to achieve the cbjective of maximizing social
benefit per dollar of public funds invested. Indirect benefit estimates provide
planners with informacion useful in assessing the actual and potential impacts
of investments on regional economies. What i{s currently known about each of

these benefit types in relation to Great Lakes boating is discussed below.

Direct Benefits of Great Lakes Boating

Direct benefits are equivalent to what boaters would be willing to pay
for Great Lakes boating experiences. Several methods for imputing willingness
to pay have been developed for recreation activities which are provided free or
at a subsidized price (the latter is the case for Great Lakes beoating with
the user paying for equipment, transportation, etc. while launching facilities,
roads and the water base are commonly made available at no direct charge to
the user). Given the circumstances involved in Great Lakes beating, the two
recommended direct value methods are the travel cost and survey methods.
Surprisingly, no comprehensive studies have been conducted to assess the
direct benefirs of CGreat Lakes boating. Warner (1976) developed models and
value estimates for inland lake boating in Michigan. He enployed the travel
cost concept and appears to have demonstrated that the methed is suitable for

Great Lakes boatinmg as well. Yet, the data required to develop estimates using

this technique do not currently exist.
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The participation data presented in Chapter I 1s the only basis presently
available for imputing direct benefits. It is common practice to develop value
estimates from participation data by multiplying participations by an average
dollar value. This method, referred to as the unit day value method, was not
employed herein because no appropriate unit day value exists for Great Lakes

boating and more importantly because the method itself i1s highly subjective.

Indirect Benefits from Great Lakes Boating

Indirect benefits are commonly referred toc as economic impact. Economic
impact estimation techniques are reasonably well understood and accepted by
most econcmists. Estimation of economic impact is basically a two stage process.
The first step entails obtaining an accounting of what products and services
are purchased by, in this case, Great Lakes boaters. The second step involves
tracing the subsequent impacts of these expenditures as they circulate through
the economy. Economists use the term "multiplier" to describe the combined
impacts of these direct and subsequent rounds of spending.

The theory underlying economic impact analysis is reasconably clear, but
developing estimates is hampered by lack of data and high data collection costs,
Obviocusly, collecting boater expenditure data is costly especially if the analyst
employs checks and balances to insure control of the several forms of bias (e.g.
recall bias) inherent in collecting expenditure information. More significant
than the cost of collecting expenditure information is the very high cost of
determining subsequent impacts as these expenditures flow rhrough the economyv.
For meost studies the high costs of the latter can't be justified, and the analyst
is forced to utilize multipliers from other studies making subjective adjustments
to approximate differing circumstances. Thus, although the indirect benefit

estimation process is reasonably straight forward, missing data is a common problem
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encountered when one attempts to derive economic impact estimates.

Previous Studies of Economic Impact of Boaters in Michigan

In the early 1970's, Waterways Division, Michigan Division of Natural
Resources, funded a series of Great Lakes boating studies conducted by researchers
in the Department of Park and Recreation Resources, Michigan State University,

In combination, these studies provide a base for developing an estimate of

Great Lakes boating's economic impact. Warner (1974) collected expenditure
information from a sample of boaters renting slips at commercial marinas located
along Lake Michigan in southwestern Michigan. These data: 1) relate to
expenditures made during the 1973 boating season, 2) apply to only oune Great Lakes
boating region, and 3) do oot account for Great Lakes boaters other than those
renting commercial slippage. All three of these characteristics of Warner's
data limit generalization to Michigan's current total Great Lakes boating
vopulation, but they are the only recent data available on Great Lakes boaters'
expenditure patterns. In 1975, Han conducted a survey of registered boaters
residing in southwestern Michigan. Han's sample was drawn from the registered
boater population residing in both inland and coastal counties in this region.
His data provide a basis for estimating the number of recrearional boats using
Michigan's Great Lakes. Schott (1975) utilized the data generated by both
Warner and Han to derive estimates of Great Lakes Recreational Boating's impact
on the economy of Michigan.

Schott estimated that Great Lakes boaters spent 5125 million in 1973. He
estimated that these expenditures stimulated enough additional spending to produce
2 total economic impact on Michigan's economy of between $209 million and $230
million. Great Lakes boater expenditures were estimated to have resulted in

8,931 jobs.
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Schott noted that it was necessary to make several assumptions {e.g. south-
western Michigan Great Lakes boaters' expenditures are typical of Michigan's
total Great Lakes boater population} to arrive at his estimates. For lack of
better information, or methods, Schott's assumptions and basic methods will be
followed herein. It does seem desirable, however, to adjust Warner's boater
expenditure data to reflect the significant Iinflation that has occurred since
his study was conducted. Various indices, such as the commonly reported
consumer price index, can be used to adjust 1973 boater expenditures to reflect
1980 prices If one can assume that boaters consumed the same quantity and
quality of products and services in 1980 as they did in 1973. Although there
is some evidence to suggest boaters have, in fact, modified their expenditure
patterns, especlally with regard to fuel consumption, not encugh information
is available to objectively modify the expenditure patterns presented by
Waraer. Thus, the 1973 data collected by Warner will be inflated without

adjusting for quantity or guality shifts that may have occurred.

1980 Estimates of Economic Impacts of Great Lakes Recreational Boating

Boater expenditures can be grouped as follows:

1. CRAFT RELATED EXPENDITURES which include all purchases associated
with owning and operating a boat other than the initial cost of the
boat itself.

2. TRIP RELATED EXPENDITURES which include all non-craft related purchases
associlated with participating in boating other than transportatiocn
costs associated with travel to and from boating destinaticnms.

3. TRANSPORTATION EXPENDITURES associated with travel to and from boating
destinations om the Great Lakes.

4. CRAFT PURCHASE EXPENDITURES for boats used primarily on the Great Lakes.
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Estimates for each of these four groupings of expenditures are presented

below.

Craft Related Expenditures

Craft related expenditures by craft type and size class are presented in
Table 15. Thirteen expenditure categories were utilized by Warner to solicit
craft related expenditures and both the 1973 mean annual values he derived
and the 1980 price index inflated values are presented side by side in Table
15. The price indices utilized to adjust the 1973 values to 1980 levels are
noted in the table footnotes. Finally, it should be noted that the sample
size for both large (45+) motor and sail craft is small, and the resulting
estimates are therefore of questionable reliability.

Trip Related Expenditures

All trip related expenditures except those assoclated with travel to and
from .he Great Lakes (e.g. gasoline for a vehicle) are reported in Table 16.
Trip expenditures are broken down into eight categories, and the 1973 and
1980 estimates are presented side by side as in Table 15.

Mean annual craft and trip related expenditures are summarized in Table
17. The percentage increase in expenditures over the period 1973-80 are also
presented in the table. These data do not include travel costs to and from
Great Lskes boating destinations nor the original purchase price of craft.
During this period, the overall cost of living increased by 8l1%. The costs of
operating a beat on the Great Lakes, according to these estimates, are gen-
erally comparable to increases in overall cost of living with larger motor
craft costs being somewhat greater and smaller moror craft and all sail craft
costs being somewhat less than 817.

The data in Table 17 can alse be used to illustrate the relative operating

cost differential between motor and sail craft. Both in 1973 and 1980, it cost
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Table 17. Summary of Estimated Mean Annual Great Lakes Boater Craft and Trip Related
Expenditures bv Crafr Type and Size.

Craft Tvpe
& Size Class Expenditures

Total Craft
Motor Craft Craft Related Trip Related And Trip Related
1973% 198085 Z%lIncrease 19735 19805 Zlncrease 19738 19808 ZIncrease

20-30" N=102 1,795 3,281 83% 929 1,433 54% 2,724 4,714 73%
30~45" N=89 2,674 5,280 97% 1,158 1,814 57% 3,832 7,094 85%
45" N=9 5,089 9,998 967 1,419 2,169 53% 6,408 12,167 87%
Sail Craft

20-30" N=79 1,371 2,345 71% 649 1,000 54% 2,020 3,345 66%
30-45'  N=32 2,509 4,241 69% 1,162 1,838 587% 3,671 6,079 667

a . -
Does not include travel related costs nor craft purchases
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more Lo operate motor craft than sail craft in the same size class. In 1973,
it cost about 35% more to operate a 20-30' motor craft than a sail craft in
this size class. By 1980, this difference increased to 41%. The difference
in operating costs of the 30-45' boat class was only 4% in 1973, but grew to
17%Z by 1980. These data support the commonly held perception that motor craft
operating costs are increasing and at a greater rate than for sail craft owner-
ship. Yet, the change has probably not been as dramatic as might have been
expected.

Having developed updated Great Lakes boater expenditures by craft type and
size, it 1s now possible to develop an estimate of total Great Lakes boater
expenditures in Michigan for 1980. The procedure and results are presented in
Table 18. Average annual expenditures by craft type and size are presented in
column two. Estimates of the number of registered boats using the Great Lakes
is presented in column three. Note that these estimates were developed from
boating patterns of the 1974 southwestern Michigan registered boater popu-
lation. The last cclumn of Table 18 results from multiplying columns two and
three. The total estimated Great Lakes boater expenditures for 1980 is
$120,465,176. This figure does not include travel costs associated with
getring to and from Great Lakes boating sites nor does it reflect boater ex-
penditures for mew (or used) boats purchased. Finally, it is likely a con-
servative estimate since the noember of registered boats has grown over this
period as discussed elsewhere in this report.

Transportation Expenditures

The 1977 Waterways Division boater origin-destination study was utilized
to estimate miles traveled by Great Lakes boaters to and from boating sites.
It was estimated that boaters traveled about 335 million miles in 1977,

Assuming that the average per mile cost for operating a private automocbile
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Table 18, Estimated Mean Annual Craft and Trip Related Expenditures by
Craft Type and Size for the Total Michigan Great Lakes Boating
Population. 2

Estimated Number of *

CRAFT TYFE 1980 Craft and Trip Boats Using Total Craft and Trip
& SIZE Related Expenditures Michigan's Great Lakes Related Expenditures
MOTOR CRAFT
20-30° 4,714 14,002 $66,005,428
30-45" 7,094 4,830 34,264,020
45+ 12,167 416 5,061,472
SAIL CRAFT
20-30" 3,345 3,227 10,794,315
30-45" £,079 699 4,249,221
45+ 6,048 15 90,720
TOTAL $120,465,176

*Estimates from Schott (1975)

aDoes not include travel related costs nor craft purchases
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in 1980 was about 20¢ per mile and that there was no significant increase or
decrease in miles traveled between 1977 and 1980, Great Lakes boaters ex-
pended about $27 million in rravel expenses in 1980. Of this total, over $22
million was estimated to have been expended for gasoline purchases.

Craft Purchase Expenditures

The last major boater expenditure not thus far estimated is that of craft
purchases. These may be estimated from sales and use tax collections on the
sale of watercraft from the Revenue Division, Michigan Department of Treasuryl.
Sales tax is collected on sales of new boats at the rate of $.04 per dollar.
The same rate 1s collected on used beat sales as a use tax.

In 1979-80 sales tax collections totalled $1.2 million dollars and use
tax collections totalled $1.665 million dollars. At a rate of four percent on
the dellar, this translates into $30.1 million dollars of new boat sales and
§41.6 million dollars of used boat sales, for a cembined total eof $71.7 million
dollars. Im 1980 about 40% of registered boats used the Great Lakes {(Stynes
and Safronoff, 1981). Multiplying total boat sales by this percent yields
an estimate of $29 miilion dollars in boat sales attributable to Great Lakes
boating. It should be noted that Great Lakes boats are generally larger and
more expensive than boats used on inland waters. This conservative bias in
the estimates should, in part, compensate for the fact that about half
of these boats using the Great Lakes also use inland lakes and streams.

The best estimate of total Great Lakes boater direct expenditures in

Michigan thus is:
Arnual Craft and Trip related

expenditures $120, 000,000
Transportation expenditures 27,000,000
Craft purchases (new and used) 29,000,000

Total $176,000,000

lOur thanks to Keith Wilson, Waterways Divisicen, MDNR for bringing these
dara to our attention.
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This direct expenditure total dees not reflect the impact of respending
of these dollars by recipients. Studies have revealed that subsequent spend-
ing often produces more than a double effect on an economy. The Michigan
Travel Bureau currently uses a multiplier of 1.78 to reflect direct and sub-
sequent spending impact of tourist dollars on Michigan'’s economy (Market
Opinicn Research, 1976)}. Applying this multiplier to direct Great Lakes
boater expenditures yields a total economic impact on Michigan's economy
from Great Lakes boating equal to about 313 million.

The number of jobs related to these expenditures, given the updating pro-
cedures employed, is not likely to be substantially different than Schott's
estimate of 8,931. The inflacion that has occurred in the products and ser-
vices purchased by boaters 1is probably roughly equivalent to wage inflation.
The esstimated near doubling of boater expenditures between 1973 and 1980 has
likely not resulted in significant increases in jobs. Thus, without evidence
to ine contrary, it seems that the best estimate of employment produced by
Great Lakes boating is about 9,000 jobs.

In summary, of the two types of benefits associated with Great Lakes
boating, it was not possible to develop even c¢rude estimates of direct
benefits which accrue to Great Lakes recreational boaters from beating since
existing studies and secondary data sources are not available or not appro-
priate. It was possible to devalop estimates of indirect benefits (economic
impact) from a number of earlier studies. It was estimated that Michigan
Great Lakes boaters spend about 5176 million per year which, including sub-
sequent spendings, vields a total impact on Michigan's economy of more than
3300 milliom dollars. Approximately 9,000 full time jobs result from Great
Lakes recreational boaters' expenditures. These estimates should be considered

only erude at best given the long list of approximations employed in their
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derivation. It is our subjective judgment rhat these estimates are likely
conservative because we consistently favored conservative options through-

out our analysis.
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CHAPTER 1V
BOATING AND ENERGYl

Significant Iincreases in the price of gasoline and periodic fuel shortages
during the 1970's prompted concern over the relationships between boating and
energy use. Calls for the banning of boating and recreational travel on weekends,
and predictions of significant changes in boating patterns were found to be
lacking in adequate supporting data. While it seems clear that changes in the
price and availability of gasoline will impact recreational boating, much data
collection and research is needed to better assess the short and loung term
impacts and make informed policy and planning decisions. In this chapter we
sumparize existing data on energy-boating relationships. Additional research
is presently underway to provide better information on these interrelationships.

We address two primary questions. First; "How much fuel is used in
recreational boating in Michigan?' and second, "What are some of the likely
impacts on boaters of increasing fuel prices?"”

Fuel Consumed by Boats

Recreaticnal boating consumes gasoline in two ways (1) fuel consumed in
travel to the beating site, and (2) fuel consumed in boats on site. The
former can be estimated from travel patterns measured in the 1977 Beater
Survey, if we make a few simplifying assumptions. Using county to county
mileage estimates and applying these to county to county boater travel patterns
from the 1977 Boater survey yields an average trip length of about 75 miles
(round trip). Multiplying this times the 13.8 million boat days vields a
total of 1,035 million miles of boater travel. Dividing by an estimated
20 miles per gallon, we estimate boaters congumed about 52 million gallons
of fuel in travel to boating sites, or about 3.75 gallons per boat day.

Great Lakes boating would account for roughly one third of these totals.

10ur thanks to Joseph Fridgen for providing preliminary estimates of
fuel usape and review comments for this chapter.
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The close proximity of boating opportunities to most of the Michigan population
means that boating consumes less fuel in travel per participation than many other
recreation activities In Michigan.

Fuel consumed by boats in Michigan is difficult to estimate. The state
consumed 4.3 billion gallons of motorfuel in ]1980. Michigan presently estimates
that 1.023% of this went to marine fuel. This percentage is not empirically
based, but is used to allocate gasoline tax revenues to boating programs in
Michigan. The percentage was recently reduced from 1.257% after an increase in
the motorfuel tax rate. Applying the 1.023% figure to the 4.3 billion gallons
of motorfuel consumed in Michigan yields about 44 million gallons of marine
fuel in 1980. This translates into about 89 gallons per active, powered
registered boat.

A number of recent surveys suggest this estimate may be conservative,
Attempts to estimate boat fuel usage directly indicate that an average boat
uses closer to 150 gallons per year. Annual boat fuel consumption is estimated
by asking boaters to recall their annual fuel consumption and then expanding
these averages to the total active, powered fleet. Figure 7 presents the
average per boat fuel use estimates from several recent studies. The wide
variation in results is in part due to regiocnal differences in makeup of the
fleet and length of boating season. Differences in survey methods and sampling
are also involved here. Bias is evident in some of the studies.

Our review of the methods and results of these studies suggests that
Fridgen's recent study in Michigan is the most accurate estimate for Michigan.
Fridgen estimated boat fuel use in both 1979 and 1980. Consumption dropped
frow an average of 192 gallons per boat in 1979 to 133 gallens in 1980. A recent
U. S. Department of Transportatiom (1979) report vields comparable figures.

Nationally they estimated 179 gallons of fuel per registered boat., Adjusting
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these figures to reflect the makeup of the Michigan boating fleetr (see

Table 19) yields an average of 167 gallons per boat for 1980 (Table 20).
Mannesto (1981) estimated an average fuel consumption of 185 gallons per boat
in a sample of Michigan boat show attendees in 1979. Unless there is a common
upward bias in consumer reporting of fuel usage 1in these surveys, the com-
parability of these results suggests the true percent of motorfuel use by
boats 1s closer to 1.753% than the present 1.023%.

Multiplying the per boat fuel usage estimates times the number of active,
powered craft ylelds an estimate of total marine fuel consumption (Table 19).
We have assumed that categories of inboard, outboard, sail/aux., canoe, and
pontoon are powered craft. Total registered boats in these categories were
reduced by 10%Z to reflect inactive boats. Empirically-based estimates range
from 66 million gallons to 89 million gallons. Fridgen's 1980 estimate was
made about half way through the 1980 boating season. Boaters were asked to
estimate their anticipated use for that year. The 66 million gallon figure
may therefore represent either a real reduction in fuel consumption in 1980
or a tendency among respondents to anticipate a reduction. For this reason
we recommend a figure of 150 gallons per boat or about 75 million gallons of
marine fuel (Table 19).

Combining this estimate with our previous estimate of fuel consumed in
travel to boating sites gives a total of about 127 million gallons of fuel
for boating, divided about 40 percent for travel to boating sites and 60
percent for on-site fuel use.

If Fridgen's fuel use figures are accurate, they indicate that beoaters
conserved about 20 million gallons of fuel in 1980. Sensitivity to fuel
prices among boaters was greater than among motorists, as total motorfuel use

dropped 11% while boat fuel use dropped 25% between 1979 and 1980.
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Table 19. Michigan Boat Fuel Use By Boat Type

Boat Type No. of Active Boats? Avg, Annual Total Fuel Use
1980 Fuel Use (gallons)® (1000 gals)
Inbeard 60,122 282 16,954
Quthoard 393,953 160 63,032
Sail/Aux. 1,632 41 67
Canoe 10,371 18 186
Pontoon 29,997 90 2,700
TOTAL 496,077 167 82,940

A Michigan Secretary of State, registration statistics for 1979 and 1980

b
U.5. Department of Transportatiom (1679)
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Table 20. Michigan Beating Fuel Consumption - Selected Estimates

Gallons/Boat X # of powered = Total Boar State motorfuel Boat fuel as
Study craft a Fuel consumption . = % of Total
(1000's) (million gals) (million gals) notorfuel

Michigan Admin.

percent 89 496 44 4,269 1.030
USDOT, National

average 179 496 89 4,269 2.084%
USDOT, Adjusted

to Michigan 167 496 83 4,269 1.944
Fridgen 1980 133 496 66 4,269 1.546
Fridgen 1979 192 460 88 4,782 1.840

a
Michigan Secretary of State, registration statistics for 1979 and 1980
less 107 for inactive crafrc. Figures include all inboards, cutboards, canoes
sail/aux., and pontocn boats as powered craft.

Michigan Enmergy Administration, Dept. of Treasury, Motor Fuel Tax Division, Estimate
is 4,269 for 1980 and 4,782 for 1979.
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Impacts of Energy Trends on Beating

Changes in boating patterns resulcing from a changing energy picture have
only just begun to be documented in studies like Fridgen's. The apparent drop
in fuel usage between 1979 and 1980 is indicative cof some short-term adjust-
meants. We have also seen some evidence of longer range adjustments such as
increases in sailboating, a slowdown in the trend toward larger boats, and
reduced trailering. DMNR data on transient traffic in public marinas along
the Great Lakes shows an increase in sailing craft and a reduction in powered
craft, suggesting that large powered crafr are staying closer to port and
doing less long range cruising (Table 21). The availability and popularity
of boating in Michigan indicates that most boaters will utilize a variety
of coping strategies before dropping out of the boating market. These in-
clude boating less, taking fewer cruises, spending more time im port, doing
less watarskiing, and other methods of conserving fuel and costs without
giving up boating as a recreation pastime. Impacts of energy prices on boat-

ing will be explored further by Fridgen in future reports.
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Table 21. S5ail and Powerboat Transient Boating Traffic in Great Lake Public
Marinas by Region, 1979 - 1980Q.

Powerboats Sailboats Sailboat portien

Regions Year Total % Change Total % Change of total
L 1979 5452 1540 22.0%
Southeast

Michigan 1980 4975 -8.% 1913 +24.2 27.8%

II 1979 3766 3836 50.5%
Nertheast

Michigan 1980 3660 -2.8 4801 +25.1 56.7%
111 197¢ 5204 5779 52.6%
Northwest

Michigan 1980 4383 -15.8 8743 +16.7 60.6%

v 1979 1878 1900 50.3%
Southwest

Michigan 1980 1803 -4.0 1993 +4.9 52.5%
i 1979 4291 1632 21.0%
Upper Penin-

sula 1980 3785 -11.8 2022 +423.9 26, 5%

Source: DNR Waterways Division -- yearly swummary reports from public marinas



65

R.EFERENCES1

Mannesto, Gregory. 1981. Changes in Boat Use and Purchases Resulting
from the Energy Situation. Cooperative Extensicn Service Bulletin
E~1479, Michigan State University.

Market Opinion Research. 1976, The Travel Market for Michigan 1976.
Prepared for Michigan Department of Commerce and the Michigan
Travel Bureau.

Marmo, Albert J. ™"National Beating Trends." In Proceedings 1980
National OQutdoocr Recreation Trends Symposium. Volume 1: 135-146.
Northeast Forest Experiment Station, Broomall, PA. (USDA For. Ser.
Gen. Tech. Rep. NE-57)}.

Stynes, Daniel J. and David Safronoff. 1981. 1980 Michigan Recreational
Boating Survey. Department of Park and Recreation Resocurces,
Michigan State University.

U.S. Coast Guard. 1981. U.S. Coast Guard Boating Statistics 1980. U.S.
Government Printing Cffice.

1 This listing does not include primary references listed in Figure 1

and annotated in Appendix A.



APPENDIX A

ANNOTATED BIBLIOGRAPHY OF
RELATED RECREATION AND BOATING RESEARCH STUDIES

1. WATERWAYS DIVISION STATEWIDE BOATER SURVEYS

II. NATIONAL, REGIONAL, AND STATEWIDE GENERAL RECREATION
PARTICIPATION STUDIES

III. NATTONAL AND REGIONAL BOATING STUDIES

IV. SELECTED BOATING STUDIES WITHIN MICHIGAN
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I. WATERWAYS DIVISION STATEWIDE BOATER SURVEYS

Waterways Division, MDNR, sponsored statewide mailad surveys of registered
boaters in 1965, 1968, 1971, 1974, and 1977, Since these surveys have
employed fairly consistent survey techniques on & regular basis, they
constitute the best source of trend data om boating in Michigan. Minor
refinemenrs in questionnaire design, sampling, and follow-up proceduras
have been made over time to improve the accuracy of boating estimates
developed from these surveys.

Qutdoor Recreation Planning in Michigan by a Systems Analysis Avoproach:
Part I1I: The Practical Application of 'PROGRAM RECSYS' AND ''SYMAP'".
Michael Chubb. Technical Report #12. State Resource Planning Program.
Michigan Dept. of Conservation. Lansing, Michigan. 1967.

This study useg data from the Woterways Commission 1965 survey
of boatr owmers to illustrate the appltcation of state-of-the-art
planning models for boating. The RECSYS-SIMAP program ig a come-
puter-based systems model for rredicting gtatewide fiows. Origin-
destinarion data is used to zalivrate a gravity type model of
boating patterns. The model includes population data at origins,
an extenstve state highway netuwork, and attraztivenzss/suppiy
tndices at degvination. Flcws are depicted graphically using
compu ter mapping techniques (SIMAP). Simulations mcy de carried
cut on the model to forecast future boating levels and casess
statewide impacts of plaoming decisions.

This inttial Waterways swurvey of 13,760 registared foat ocuners
resulted in 5,218 responses. The sample was 3tratified by size
elass. No follow-up mailings were used. This report analuzes
boating use patterns by county of origin and destination. The
1965 survey collected datc for the "boat used most ¢ften” in
hougeholds owning mere than one toat. The report includes a
review of statewide recreation planning tecimigues, a discussion
of the RECSYS-SYMAP approach, and boating projections to 1380.

Planning Recreational Boating Facilities in Michigan. James Oakwood and
Michael Chubb. Recreation Research and Planning Unit Technical
Raport #1. Michigan State Universicy. 1968.

4 eritique with recommendations to Waterways Division on plaming
techniques was developed prior to the 1368 survey. This rerors
evaluates the 1965 survey, proposas criteria for an ideal plamning
approach, and recommends a comprehensive planning grrocess jor
Weterways Division. Most of the recommendations in ALS report
were tneorperated into future boating surveys.
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1968 Michigan Recreational Boating Studv. Michael Chubb. Dept. of
Park and Recreation Resources, Michigan Stace Universicy. 1971.

The 1968 boaver swvey closely raralieied the 1368 survey.
Sample gize was increased to 21,764 and informaiion uas recuested
for the registered boat sampled, instead of the '"boat used mcgt
often.” Socio-economic data were coilected. Only 5,647 useable
reggponses were obtained. Analyeis was similar te the 1565 gtudy.

1971 Michigan Recreaticnal Boating Study. Recreation Resource Consultants.
Report No. 2. East Lansing, Michigan. 1972.

The 1971 study was gimilar to the 1968 survey. Five percemt of
emall crajt and twenty percent of large craft were sampled, excep:
in urban counties. In these counties a smaller sample was selected.
Total sample stize was 13,204; 9,600 usecble responses were coded.

The major differences between the 1368 and 1971 surveys were that:
1) follow-up mailinge were used in 1371, increasing response rcaie
from approzimately 38% in 1968 to 73% in 1971; and, 2) sample selec-
tion was stratifiad by the rumber of registered boats in each county
to insure an adegquate respomse from each county. 4§ in the rrevious
studies, programs RECSYS and SIMAP were used for data analysis.

1974 Michizan Recreational Boating Studv. Recreation Resource Consultants.
Report No. 4. East Lansing, Michigan. 1975.

This survey was identical to the 1971 smurvey exscert “or sample
gize and the rewording of a few questioms. Sample size was 14,480,
with 10,498 useable responses. The RECSYS-SYMAP analysis routines
were no lomger used after 1971. Analyses of the 1374 survey in-
clude boat storage, launchings, use patterms by origin and destina-
tion, and boating safety and law enforcement.

1977 Michigzan Recreational Boating Survey. Michigan Department of Natural
Resources. Waterways Division. Lansing, Michigan. 1979.

The 1977 gurvey instrument was tdentical to that used in 1974.
The major change dDetween this and previous surveys was that samvle
size for each county was based on the rumber of beating days

(detarmined in the 1974 survey) gemercted by each countu. Sarmrie
8tze was 17,120, with q useable resvonse of 13,333.

Analyeis routines were the same ag thogse used in the 1974 survey.
The 1977 survey report was produced tn-acuse. The report rrovides
tables of estimates of boating uge by county of origin ond ccunty
of destination. Boating use t8 divided by boat size class od Freat
Lakes vs. Inland Lakes. A very brief text acoompanies the tables.
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II. NATIONAL, REGIONAL, AND STATEWIDE GENERAL RECREATION PARTICIPATION STUDIES

Upper Grear Lakes Regional Recreation Planning Studv - Part Two: Recrea-
tion Demand Survey and Forecasts. Upper Great Lakes Regional Commission.
Recreation Resources Center. University of Wiscomsin. 1974,

This study was undertaken for purposes of collecting dava on trirs
ard recreation activities of families visiting the Urper Great Lckes
region. The study alsc projects trips ad participation in ocutdoor
recreation activities in the Upper Great Lakes region to 1940 by
multi-county zomes and by major cutdcor recreation cetivities based
on a regtonal survey. The primary demand region includes ning states

which are within and surrounding the UGL regicn -- Michizen, Minne-
sota, Wiscomsin, Nerthn Dakota, South Dakota, Iowa, Illinots, Chio,
wd Indiana.

The survey was conducted during Octcher and Vovember, 1972. 4
telephone survey of 6,440 househoids ir the nine-state area was made.
Data on soctio-gconamic characteristics, recreation trivs over the
preceding 12 months, wwailability of recreation facilities, recreaiion
actiwity participations, and residence during youth of adult respon-
dents was collected.

Using socio-economic, supply and ycuth-related factors zs sredictors,
multiple regression prediction equations uere estimatad for the serzenc
of families taking trips, visiting the Upper Great Lakes regiom, and
participaiing in each of twelve recreation activities, Iincludinzs boct-
ing. These equations were used to project rariicipation to 1380,

1974 Michigan Recreation Plan. Michigan Department of Narural Resocurces.
Office of Planning Services. Lamnsing, Michigan. 1973.

The 197¢ Michigan Recreation FPian was instiiited in srder o rrovides
a comprehensive review of recreation orportunities in Michigen. Srec-
tal attention was paid to the need for recreation srpertunities in
urpan arecs.

Four studies provided informaticn used in the formulation of the
conclugions of the Recreatiom Plan. The most “mpertant was the 1372
Michigar Recreation Survey. This was a *talerhone survey of 10,24:
Michigan households. This swrvey solicited information on origin-
destination patterns, particiration rates, md soeto-gconamic char-
acteristics 5] recreation participants.

Categortes of boating activitu mecsured in the survey included
1) canoceing, 2) power Loating, inciuding waterskiing, and 3) cther
boating. The authors note confusion and double reporting resuliing
From these categories.
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1974 Michigan Recreaction Plan (Con't)

Otaer surveys reporved in the 1374 Plan include a State Fark Joy
Use survey, a local government facilities survey, and a carperound
survey.

Michigan 1976 Recreation Design and Application. Michigan Department of

Natural Resources. Recreation Services Division. 1976,

This report swmmarizes the methods used in designing, administering
and analyaing the 1976 Michigan Recreational Survey. The survey was
initiated to provide informarion about recrearion parricipation bu
Michigan restdents.

The 1976 Michigan Recreation Surveu employed an imnovative desgign.
The smurvey was administered from Jowmary through December, 1375.
Individuals within 17,781 randomly selected households revorted
recreation activity within the two veeks prior to being comtacted.
A new sample was drawm every tuwo weeks throughout the year. The
survey did not employ a fixed liat of recreation activities, but
coded cpen ended responses into ome of 130 different categories.
Boating-related categories included 1) canceing, 2) kayaking, 3)
rowing, 4) sailing, §) power boaring, 6) water skiing, 7) river
rafting, 8) tourist boat trip, 3) fishing from boat-irear Lakes,
10) fishing from boat-inland lake, 11) fishing from boat-siream,
12) fianing from boat-ccean, and 13) other watersrars.

Recreation participation was divided between day and cverwight
wips. The survey collected a wealth of data ineciuding experditures,
origin-destination, provider, and socio-economics. The design results
in estimates of "participationg” rather than the more traditional
participation ratas.

1979 Michigan Recreation Plan. Michiganm Department of Natural Resources.

The

Lansing, Michigan. 1979,

Thig recreation plan was stmilar in format to the 157¢ Michigan
Recreation Plan. Its purpose was tc measure the recreation oppor-
tunities available to Michigan residents. It was also to rrevide a
basts for policy Jirection and a a foundation for gquiding and
setting priorities jor program direction. The report presents
major itasues and provlems of resowrce management, identifies needs
and recammerds actions to meer those needs. The survey used to
provide data for this study was the Michigan 1978 Recreation Sur-
vey deseribed above.

Third Nationwide Outdoor Recreation Plan, Appendix II. Survey

Technical Report 2: Survey Methodology and Process. Heritage
Conservation and Recreation Service. U.S. Department of the
Interior. Washington, D.C. 1979.

Survey techrnique for this study involved twe separate surveys.
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The Third Nationwide Outdoor Recreation Plan (Con't)

The first vas a naticnal telephome survey of 4,027 respondents,
conducted in June, 13977. The second survey was a personal interview
swrvey of 13,825 persons at 155 Tederal recreation arecs during the
winter, summer oud fall of 1977.

The survey measured activity participation, socio-economic
characteristics of participanta, opinions atout the mporiaice of
recreation, user satisfaction, and preferences regarding the allo-
ecation of Federczl funds for recreation.

The survey included five boating related cotivities: 1) camoeing,
kayaking, and river ruming; 2! sailing; 3)- vatesr skiing; ¢) Fishing;
and, §) other boating. Partictpation wag also estimated for 25 other
recreation gotivities,

III. NATIONAL AND REGIONAL BOATING STUDIES

Great Lakes Basin Framewerk Study, Appendix No. R9, Recreational Boating.
Great Lakes Basin Commission. Ann Arbor, Michigan. 1972.

Thig report containa the recreational beating information com-
piled as part of the Great Lakes Busin Framework Study. Data for
the report was collectad rom existing state and Federal Zoating
studies of the Great Lakes region. No primery injormation was
collected. The states trwelved in the study were the eight stazes
bordering the Great Lakes. Data were aggregated and analyzed For
five Great Lakes basin drainage regions @ud [ifteen subregions.

Stz eriteria were detarmined tc be within the scove of the swudy.
They were:

1} To determine the size, camposition, and areal distriluvion of the
recreational boat fleet.

2} To determine the opportunities available for meeting the recrec-
tional boating requirements by evaluciing the existing and
potential eapacity of the basin's surface waters.

3) Ferecast fleer stze cnd demand-suprly relaticnshivs for the
periocs 1385, 2520, and 2220.

4) Evaluate a number of relevant gstrucmwral and non-gtructwral clver-
nctivesg to meet existing and projected requirenents.

§) Prepare a watrer resources develcrment cnd manacement program [or
recreational boating, and provide cost exiimates for prograt
elements.

8) Develop priorities for future situdies, trvestigartions and resexrsh
to be congidered as part ¢ the Great Lekes basin framewcrk.
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Lake Michigan Regional Boating Survev and Analvsis. Department of the
Army, Corps of Engineers, Chicago District. Economic Branch. 1974.

The objectives of tre Lake Michigan Rzcreazional Jcating Study
were two-fold. The [irst objective was vc deseribe and analysze
the present vatterns ¢7 boating om Lake Michigan via the informatio
provided by a sample survey of boaters in the “eg*cn. The second
obaectzve was to estimate the change in demornd Yor Lake Miohicmm
Doatzng factilities. The region of Lake Micnigan which was studied
in this report extiended from Zscanaba Harbor in UTrer : tenigan
south aLonu the western coast of Lake Michigan tc¢ Benton Harior
in “1chzaar In addizion, all the harbors on Lreen 3ay ard Laka
Wirmebago were included in the study region.

Forty~Five hundred meil questiomnaire instruments were gent to
residents of counties within approzimately 50 miles of Lake Michigen,
Lake Winmebago, or Greenm Bay; 2,030 useable respeorses were returned.
The gurvey was designed to solicit tnformation about the largest >oat
ouned by the respondent.

The data were analyzed by means of a multiple regression model.
These data included sveio-economic, tramsporiation, dockege ard
cost information. An economic bemeit evaluatiom of boating on
Lake Michigan was alsc performed. This was done by eczlculating
the total present dcllar cost of boating incurred by the boat owmer

through the useful life ¢ *the boat.

Great Lakes Basinm Framework Study: Appendix 21, Outdoor Recreation.
Great Lakes Bagin Commission. Ann Arbor, Michigan. 1975.

This report is part of a comprehensive planning stwdg For the
entive Great Lakes Basin. The study relies upon eristing data
gources to develop an cutdoor recreaticn plan for the Basin. A
general awalysts of supply and demoud is pz-esented by suo-r-oawn,
along with recarmendarions to tmorove the quali ty and guantizy of
outdoor recreation onvormmcz.es. Reerearional boating is treated
sgparately in Acpendiz

Recreational Boating in the United States in 1973 and 1976: The Natione
wide Boating Survey. U.5. Coast Guard. Washington, D.C. 1978.

This study was conducted by means of televhone surveys of a
stratified random sample of about 24,000 nouseholds eonsucted in
the firgt nal,r of 197¢ avd repeated (mth a different sample of the
game gtze) in 1977. Televhone tnterviews were oconducted with 5,507
hougeholds who had owmed or operated Soats during the rreceding
year, and riefer interviews were conducted with 18,300 nen- -zoaving
househoids. Estimates were developed of varicus characteristics
of the naticn’s recreational Loaters and their boavs, with & parci-
cular emphasie on safety reicted charzeteristics.
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Energy Comservation Potential of Recreational Boating Activitv. Weinblare,
Herbert, and Michael Lawrence. U.S, Department of Transportation,
Washington, D.C. 1979.

This report examines energy conswnption 2y recreaticnal bogters.
It swmmarizes energy related swrveys conducted by the U.S. Crast
Guard, the boarting industry, and several private, state and federcl
agenctes. Information on the recreational Zoating fleet, including
digseugsions of types of boats and engines and the fuel-consuming
characteristics of the fleet are presented. Data cn recent trends
in fleet gize and composition are reported, and expected changes in
fleet aize od fuel comsumption through the year 2000 are discussed.
Compariscns of vartous eonylicting dare scurces are presented. Ihe
conciusion of the report presents some potential public rolicy options
which might lead to a reduction in Ffuel used for recreational loating.

IV. SELECTED BOATING STUDIES WITHIN MICHIGAN

Public Marina Impact on Local Employment. Recreatiom Research and Planning
Unit. Department ¢f Park and Recreation Resources. Michigan State
Universicy. 1971.

The purpose c¢f this study was to measwre the ecomomic imract of
a new maring stte in g small Michigan cicy (pepulatiom 10,000
This was done to provide docwnentation for the use of Zeomomi
Development Agercy Funds For marina constiruction. Becmuse of =

wish for anomymity by restdents of the mrea, the study regiom uos
not identijfied in the report.

The method of analuste was a time serzes examination cf emploument,
grogs sales in boat-related economic sgecters, and attendance. Seccrd-
ary data were collected for the period 19§3-1587, and primary data
were coliected for the study year, 1968. Emplicoyment bercre and aiter
canpletion of the marina was compared tn crder to identiy empioy=~
ment which could be atiriluted, both directiy and irdirectiy, =2
the marina operation.

The effects of the marinag were measwred using I leass scuares
estimation procedure. The result of the study tndieated the azziiion

o vy
of crproximately six full-time jobs in the study arec.

1970 Gasoline Consumption Study for Qut-cf-Srate Boaters Operating in
Michigan's Great Lakes Waters. Chubb, Michael and Wenner, Kenneth.
Department of Park and Recreation Resources. Michigan State University.
1971.

This study was destigned tec provide an estimate of the amcunt oF

gasoline purchased in Michigan for recreariomal boats registered ar

out-cf-state locations and entering Michiganm >uw water. The siudy vas
done by means of surveying Michizan ma-ing operavors. In 13710,
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1970 Gasoline Consumption Study (Con’t)

there vere 509 marinas cperating in the state. (7 these, II rrovided
information on sales of jasoline tc out-of-stave toaters For the
period from June 1§ to September 30. From this sampie, gascline
congumption for out-or-state crajc wos caleulated.

Gasoline purchases for all Michigen marinas were solicited Irom
gasoline diatributors. Given total marina sales, the rercentace of
gasoline used by out-of-state boaters was calculated. The major
eonclugions of the report were that Michigam marinas sold 7 million
gallons of gasoline in 1370, of which 850,000 gallons were urchased
by out-of-gtate boaters.

An Analysis of Recreational Boating Expenditures (4 Study of Lake Michigan
Boaters. Warner, Thomas. M.S5. Thesis. Michigan State University. 1974,

This etudy measured boating related expenditures of boataers using
Great Lakes mapinas located on the western (Lake Michigan) coast of
Michigan. Mail surveys were sent to 500 boaters that used nine
selected marinas. Three-hurdred and twelve useable rgsponses were
recetved.

The three primary purposes of the study were to determine 1) the
ertent to which socio-econcmic status characteristics affected bocati
expenditures, 2} to what degree craft type and size wvere ractors ré-
lated to expenditures, and 3) whether differences in eraft uctilization
due to travel time or length of boating participation affecved
gpending for recreavional boating.

Data was analyzed using regression analysis and NON-perameTrie
two-way @alysia of variance techniques. The results of the analysis
of socio-economic characteristics showed that increases in tnoome,
family size, and age of the craft oumer had a positive impaet on
boating experditures. 4Ag the cralt ouner's level of education in-
creased, expenditures decreased. Other significant findings were:
1) owmers oF motorized craft spend more on boating activity than
ouners of sail eraft; 2) experditures increased with craft size;

3) the greater the distance and/or travel time between the boat
ouner's residence and the marina, the greater the expendizures made
by the boater; 4) the greater the rumber of days the boat was used,
the greater the expenditures; 5) the longer the crayt 1§ <ept 7
the uater, the greater the expenditures; amd ) as beav maintenance
increases, boating expenditures decrease.

Projecting Use of a Proposed New Lake Michigan Marina =- A Sparial
Analysis Approach. Ham, Chien. Ph.D. Thesis. WMichigan State
University. 19875.

The purpose of this study was to estimate the magniiude of The
potential use for a proposed marina at Benton Harbor-3t. Josern,
Michigan. The methodology used in the study was a svazial analysts
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Projecting Use of a Proposed New Lake Michigan Marina (Con't)

The

aporocch. The tasie soncept of this method is thar the wmumber o7
viaTtors using a marina 18 2 jumetion of the distance to the moring
stte.

Two mail gquestiomnaires were used to collect data. One was sent
to martna operators, and was wsed to gain information about the
avatladbility of dockage tn the study regicn. The other was sent
to oaters, and previded data on the demand for slippcge in the
study area.

The conclugions of the study were that there was insufficient
dockage in the study area. Demand was found to vary inversely with
the digtance betweem potential users and the proposed sice. It wes
alsc fourd that intemveming facilities were a major Factor in deter-
mining the potential use of a site. The 2stimated number of boaters
decreased drastically whem the feotor of intervening faeilities was
ntroduced into the analysis.

Impact of Great Lakes Recreational Boating on the Economy of Michigan.

Schott, Robert. M.5. Thesis. Michigan State University. 1975.

The goal of this study was to estimate the itmpact of Sreat Lakes
recreational boating om the economy of Michigan. Thie impeer was
mecsured and reported in three different ways: 1) dollar flow into
the ecomomy of Michigm; 2) dollar Fflow imto individucl industries
within the economu; and, 3) the number of jebe crected uithin these
tndustrizs. Two study regiong for data collection ol analusis
were designated: (Regiom 1) SW Michigem, NW Illinois, and NE
Indiana; (Region 2) the entire state of Michigan. ZEzpenditure detz
were obtained from surveys conducted by Warmer (1974) arnd Ham {1375).

An Estimation of User Benefits Associated With the Michigan Public Access

Site Program for Inland Lakes. Thomas D. Warner. ?Ph.D., Dissertation
Dept. of Resource Develcopment. Michigan State University. East Lansing.
1976.

This study estimated total dollar bemefizs to users of Michigan's
339 inland lake acecess sites at 320 billion dollars mmually. The
trauel cost method was applied to data colleetad at 16 rwblite aecess
sites in order to estimate demand ocwrves Ffor these sites. DJemaid
curves were estimated for each of the 16 sites and more generzi
regional and atatewide models were developed and arplied o non-
surveyed public access sites. Use vrediction models were tested
Ggaingt actual 3ite use ¥or aites with vehicle counters.
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Predicting Use Levels for Michigan's Public Access Sites : A Muluiple
Regression Avoproach With an Emphasis on Site Attractiveness.
James Sluyter. M.S5. Thesis. Dept. of Park and Recreation Resources.
Michigan State University. East Lansing. 1977.

This atudy developed and tested refinements in use estimation mocels
developed by Warmer in the above study. Relinements ineluded
aggregating origin zones into conceniric rings arownd each site,
separaring boating from non-boating uge of vwolic cecess sites, and
adding atiractiveness and accessibility varitables to the prediction
model. Ihe refinements resulted in some tmproverents in the oredictive
abtlity of Warmer's model based wpom vehicle cownter darta. The wide
variability in boating accesa site characieristics and hypothesized
inaccuracy of vehicle cownter data posed difficulties in gemeralizing
the model rom the 1€ sampled siies.



APPENDIX B

COMPUTER DATA BASE - MICHIGAN RECREATIONAL BOATIN

The following data bases have been assembled and stored on tape at Michigan
State University. Researchers or planners wishing to access these files should
contact the Department of Park and Recreation Resources, Michigan State
University for access and rerrieval procedures.

1. WATERWAYS 1977 RECREATIONAL BOATING SURVEY

a. Sample of 13,933 registered boaters

b. Origin-destination data by county for Great Lakes and inland boating,
transporting of boats, launching, storage, and beating gafety.

¢. FILES include a raw data file of survey data, an SPSS file, and
FORTRAN programs for analysis of origin-~destination patterms.

2. MICHIGAN 1976 RECREATION SURVEY

s. A telephone survey of 17,781 househclds in Michigan

b. Comprehensive dara on socioeconomics, recreation participaticen,
trips, expenditures on trips. Includes 73,8%0 recreation
participations, 3896 of which involve boating in 13 boating
activity categories.

c. FILES include a raw data file of participants, raw data file of
participations, and SPSS file of boating participations,

3, 1980 SEA GRANT RECREATION BOATING SURVEY

a., Sample of 3341 registered boaters

b. Data comparable to 1977 WATERWAYS survey plus sociceconomics, boating
activity, reasons for boating, evaluations of quality & quanticy of
iocal boating opportunities.

c. FILES include a raw data file, an SPSS file, and origin destinarion
matrices for boating activity by county.

Other boating data bases for Michigan will be added to these as they become
avallable.
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APPENDIX C

DEVELOPMENT OF MICHIGAN GREAT LAKES BOATING REGIONS

An examination of regionalizations presently in use within Michigan
resulted in a decision to develop regions specifically tailored to Great Lakes
boating rather than to employ existing multiple use regionalizations. Three
criteria vere used to develop the Great Lakes boatring regions:

1. The regions should reflect Grear Lakes boating market areas.

2. Regions should be assembled as collections of counties and should
bae geographically conmected.

3. Regions should to some extent reflect recognized sub-areas of the
Great Lakes shoreline in Michigan.

Data from the 1977 Recreational Boating survey were analyzed in order to develop
market-oriented Great Lakes boating regions. The regionalization emploved in the
1977 Boater survey is depicted in Figure C-l1. Table C-l breaks dewn the GL boat
days generated by orig;n and destination region. Notice thar inland regions

are not associated with their coastal markets in this regiomalization. Even
regions with coastal counties send as wmuch as 68% of their GL boat days out

of the regiom.

In developing a market-oriented regionalization we utilized county to
county origin-destination data from the 1377 survey to group counties into
regions. The regionalization was begun by examining the origin-destination
patterns of Great lakes coastal counties. Adjacent counties were examined
for flow interactions. Counties with large intercounty flows were grouped.
Counties adjacent to these groups were then examined for participation
intsractions with the preliminary groups. Those with strong flows to or
from the groups were included in the group. This process was iterated until

nine regions became distinct. It was felt that further aggregation would

18
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obscure regional differences, and these groups were finalized. A tenth
region, representing out-of-state participations, was alsc added to the
regionalization. Ouce coastal regions had been established, inland counties
vere assigned to regions. Each inland county was assigned to the contiguous
region that received the majority of GL boat-days of participation generated
within the coumty. 7This assignment process was designed to identify flows
of participation from inland counties to the coastal region of greatest
participaction, allowing for interregional flow comparisons.

Table C-2 summarizegs 1977 beating activity in Michigan for the Great Lakes
boating regions. An average of 82X of all GL boat days generated ia Michigan
remains within the region of origia. More importantly, over 60% of the
market area of each Great Lakes destination region is included within the regiom,
with most regions containing more than 757 of theilr market. This is a
significant improvement over the present DNR regionalization,

Table C=3 illustrates the performance of the regionalization om ¢oastal
and inland portions of each region., A guite consistent 907 of boar days
generated within coastal portions of the region remairn withio the regico.

An average of 592 of boat days from inland portiocns of the regions remain in
region of origin. The Michigan Great Lakes boating regions graphically
illustrate the east-west 3plit in the lower peninsula and depict a northward
and westward consumer orientation for Great Lakes boating in Michigan

(see Figure 3, page 13).
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Table C-1. Great Lakes boat-days generated by

MDNR regions
Boat-Days

Boat-Days Remaining Percent

Generated In Region Remaining

Region {1000's) _{(1000's) In Region
1 2190 1881 85.89
2 21 0 0.0
3 73 0 0.0
4 151 128 84.77
5 108 0 0.0
] 71 o 0.0
7A 225 105 46.67
7B 79 71 89.87
7C 48 39 32.88
8a 156 36 53.21
8B 28 14 50.00
9 103 72 65.90
10 186 179 96.24
11 146 139 95,21
12 103 94 91.26
13 75 72 96.00
14 285 242 84,91
Qur-pof-State 145 0 0.0
Totals 4193 3072 73.26

Scurce: Analysis of 1977 Michigan Recreational Boating Study,
Raw Data Tapes
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Table C-2. Great Lakes Boat-days generated by
Great Lakes Boating

Beat-Days
Boat-Days Remaining Parczent
Generated In Region Remaining

Begion (1000's) (1000's) In Region
l 2198 1883 85.67
2 343 211 61.52
3 413 326 78.45
[ 429 295 68.76
5 &5 67 78.82
6 189 180 95.24
7 210 196 $3.33
8 134 122 91.04
9 48 43 89.58

Qut-cf-State 145 0 0.0

Totals 4194 3323 79.23

SOURCE: Anpalysis of 1977 Michigan Recreational Boating
Survey, Raw Data Tapes
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APPENDIX D

GREAT LAKES BOATING INFORMATION SOURCES
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MICHIGAN SEA GRANT PROGRAM

ADMINTISTRATION

Alfred M. Beeton, Director
4103 I.5.T. Building
Ann Arbor, Michigan 48109

Eugene F. Dice

Program Leader, Marine Advisory Service

334 Natural Resources Building
Michigan State University
East Lansing, Michigan 48824

Kenneth J. Polakowski
School of Natural Rescurces
University of Michigan

Ann Arbor, Michigan 48109

Michigan Sea Grant Extengion Agent
U.P. Extension Center

1850 Presque lLsle

Marquette, Michigan 49835

Chuck Pistis

Michigan Sea Grant Extension Agent
County Extension Office, Room 101
Ottawa County Building
Grand Haven, Michigan 49417

Joho Schwartz

Michigan Sea Grant Extension Agent
P.0. Box 599

County Building Annex

Tawas City, Michigan 48763

Bob Spesito

Area Agent

Cooperative Extension Service
Court House

St. Ignace, Michigan 49781

RECREATION AND TOURISM SUBPROGRAM COORDINATORS

Howard E. Jeohnson

Associate Direcltor

334 Natural Rescurces Building
Michigan State University

East Lansing, Michigan 48824

Daniel J. Stynes

Department of Park and Recreation Resources
131 Natural Resources Building

Michigan State University

East Lansing, Michigan 48824

MICHIGAN SEA GRANT DISTRICT EXTENSION MARINE AGENTS

John McEKinney

Michigan Sea Grant Extension Agent
Governmental Center

400 Beardman Avenue
Traverse City, Michigan 45684
Steve Stewart

Michigan Sea Grant Extension aAgent
Cooperative Extension Service
County Building, 9th Floor

Mount Clemens, Michigan 48043
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OTHER SOURCES QF GREAT LAKES BOATING INFORMATION
MICHIGAN DEPARTMENT OF NATURAL RESOURCES
LAW ENFORCEMENT DIVISION

Marine Safety Section
4th floor, Mason Building
P.0, Box 30028, Lansing 48909

RECREATION SERVICES DIVISION

Recreation Services Division
5th Floor, Mason Building
P.0. Box 30028, Lansing 48909

WATERWAYS DIVISION

Waterways Division
Genernal Office Building, Secondary Complex
P.0. Box 30023, Lansing 48909

GREAT LAKES BASIN COMMISSION

Great Lakes Basin Cammission
3475 Plymouth Road

P.0. Box 999

Anu Arbor, Michigan 48106

UNITED STATES COAST GUARD

Publications Department
477 Michigan Avenue
Detroit, Michigan 48226

UNITED STATES ARMY COPPS OF ENGINEERS

U.S, Army Corps of Engineers
477 Michigan Avenue
Detroit, Michigan 48226

BOATING INDUSTRY ASSOCIATIONS

Michigan Beating Industries Association
33150 Schoolcraft

Suite L-4

Livonia, Michigan 48150




