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ABSTRACT

Based upon boat registration stat.istics, 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 to 1980. Informa-
tion is reporred in four major areas: �! boat registration and use,
�! marina facilities, �! economics of boating activity, and �!
boating and fuel use. Boating statistics are based upon boat registra-
tion data, recreational boating surveys conducted betwee~ 1965 and 1977,
a 1977 marina inventory, an.d a number of boating research studies . An
annotated bi.bliography 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 wer'e registered in Michigan in
l980. The 1977 recreational boater survey estimated over 13 million
boat days in Michigan during that year. This figure does not include
boating by unregi.stered craft. 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 boating slips. Great Lakes boaters spent about $176 million in
1980 on craft purchases, maintenance, equipment., and trip expenditures.
Including indirect effects, it is estimated that Great Lakes boating
contributes $313 million annually to Michigan's economy. The average
boat consumes about 130 gallons of fuel in a year, 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 opportunities 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 importance to

most types of summer recreation activity. The Great Lakes resource therefore

attracts many different types of people for recreation ranging from obvious

water-based activities  swimming, fishing, and boar ing! to more general recreation

activity  sightseeing, picnicking, and hiking! to specialized activities

 hang gliding, riding of f road vehicles! . The Great Lakes shoreline is also a

magnet for second home developments, condominiums, resorts, 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 thi.s 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 information through Sea Grant' s

Advisory Service and Educational programs to managing and planning authorities,

private and commercial interests, and individual recreationists.

One of the initial pro]ects in this program involves a comprehensive

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



study for several reasons:

�! Boating is one of the most important Great Lakes recreation activities,

�! Boaters are more easily identified than many other recreationists since
boats are registered in Michigan,

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

�! Boating groups had expressed a need for further research,

previous research suggests that boating has considerable economic
impacts,

�! Increasing energy costs, proposed recreation travel restrictions,
inflation, unemployment, and other factors indicated possibly
significant changes in boating activity and patterns in the 1980's.

While a greal deal of boating research has been done  probably more than

any other recreation activity in Michigan with the possible exception of camping!,

potential users of this research are largely unaware of it. 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 recreati,on activities. This report provides a

synthesis of knowledge about Great Lakes boating in Michigan. It 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

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 re ional 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 sponsored major

national surveys of boaters in 1973 and 1976 ' Their survey reports

include data on the national boating fleet, boaters, and boating

safety. These studies have been summarized in a recent article

by Marmo �980!.

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 �976!

and Marex �979! supplement agency sources with consumer information

and boat manufacturing and sales statistics at the national level.

The Great Lakes Basin Commission �975! and Upper Great Lakes

Regional Commission �974! are examples of regionaX authorities

that have sponsored major studies of recreation, including boating,

in the Great Lakes region.

�! Statewide Boatin Studies in Michi an. Waterways Division of Michigan

Department of Natural Resources has primary responsibility for statewide



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 periodically conducts a statewide boater survey.

Mailed surveys of registered boaters have been conducted in 1965,

1968, 1971, l974, and 1977. By using comparable methods each year,

the Vaterways surveys provide some of the best information on boating

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 Michi an. Every five years, Recreation

Services Division of Michigan's DNR conducts statewide recreation participa

tion surveys as part of thei,r 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 difficult

to establish trends and in general one cannot divide boating data

into Great Lakes and inland categories. These studies do, however,

help to put boating into a broader recreation context, and provide

some checks on the Watetways registered boater surveys. The telephone

surveys measure some kinds of boating not captured in studies of

registered boat owners, such as boaters who use rental craft . Since

these survey 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 Recreation survey and

summarized it here for potential users,



�! Other studies of Great Lakes boatin in Michi an. There are a large

number of research studi.es that focus upon particular problems ar

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 access 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 safety, Great Lakes

fisheries, 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 the

Great Lakes  Huron, Michigan, Superior, and Erie! and "Connecting waters"  Lake

St. Clair and St. Marys, St. Clair, and Detroit Rivers!. We will consistently

use the abbreviation "GL" to 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 baating data that does not distinguish where the activity took

place  GL or inland!, or upon data from subregions of Michigan or subpopulatians

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 l. 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 Document revious boatin studies in Michi an. Prior to launching

additional research i.t is important to obtain as complete a picture of

previous research as possible. Review of prior research helps identify

priorities 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 Summarize boatin information for otential 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

boating research are often unaware of w'hat information and publications

exist or ~here to go for information. Research and planning studies

generally have uses and applications far beyond the original intentions

or clients. By sharing boating 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

to increase research utilizatio~.

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

collected in recent 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 S thesize and com are existin knowled e about GL boatin . The

variety of different kinds of boating studies often make it difficult

for potential users to interpret or evaluate boating information. By

comparing and contrasting different studies we attempt to select out the



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

document.

5. To Provide direction for f u ture research and dat a collect'ion 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 planning methods, to reduce data collection costs, and

to 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.

OUTLINE OF THE REPORT

The report is divided into four sections:

I. Great Lakes Boating Use Patterns

II. Great Lakes Marina Facilities

III. Boating Economics

IV. Boating and Energy

Information on Great Lakes boating use patterns includes data on registered

craft, characteristics of the Michigan boating fleet, characteristics of boat

owners, measures of boating activity, and boater travel patterns, A 1977

Inventory of Great Lakes Marina facilities provides data on the numbers of

Great Lakes marinas, the number of slips, and their geographic distribution.

Comparisons between use dara and facilities provides relative measures of

needs for additional sl.ips 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 boating.



Those boating economics studies which 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  gasoline! 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 initial 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 Great 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 information. Within Michigan, mailed surveys
of registered baaters conducted about every three years and general recrea-
tion surveys conducted every five years provide the information. Here ve

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 600,000 boats, about one for every

16 residents in the state. The most recent boating use statistics are from
1977. In that year an estimated 14 million boat days occurred on Michigan 's
waters. Of these, about 31 percent took place on the Great Lakes and con-

necting waters, i.e., about 4.2 million GL boat days  Waterways Division,
1979!. Popular boating activities include fishing, pleasure boating, sailing,

waterskiing, canoeing, and rowing. Fishing accounts for the largest per-

centage of boating activity in Michigan. Basting activity is highly concen-
trated near population centers, especially southeastern Michigan which gen-

erates and receives about 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. Tndeed,

over half of all GL boat days generated in Michigan occur within 30 miles of

home, and aver 805 take place within 90 miles of home  Figure 2!.



Percent of Boater days
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P'igure 2 - Distance Decav Curve for Great Lakes Boatinv.

~0tjRCE' 1977 Michigan Recreational Boating Survey. Analysis af data tapes
provided by Waterways Division, HMR.
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Before presenting use statistics we describe the regionalization to be

used throughout this chapter. Michigan includes 14 official Planning and
1

Development Regions. The Department of Natural Resources typically subdivides
the Grand Rapids region into tvo subregions and the Saginaw-Bay City region
into three subregions. The Detroit region is also commonly subdi.vided into

three subregions. Thi.s yields a total of up to 19 regions. These regions
are not particularly well-suited to exami~ation of Great Lakes boating patterns.

In looking at GL boating patterns we were particularly interested in

forming market areas" which vould include GL 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 regional 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 regionalization was developed for

analysis of GL boating use patterns . These regions are illustrated in Figure 3.
We believe the advantages of this regionalization outweigh possible confusion
with other regionalizations, and therefore adopt this regionalization through-
out this repor't. Notice that upper peninsula counties are divided between

those using Lake Superior, Lake Michigan, or the "Straits" area. Region 7

includes counties on both sides of the Hackinac straits. Regions in the lower

peninsula are divided into east and west by a line almost due south from the

straits. Regions 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.

gure C-1 in Appendix C for a map of these regions.
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GL RZGION 10

OUT OF STAXK

Fi.gure 3. Michigan Great Lakea Boating Regi0na
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MICHIGAN'S REGISTERED BOATING FLEET

Michigan leads the nation in the number of registered boats, accounting

for 7. 2R of the national f lect  U. S. Coast Guard Boating S tat is ti cs, 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 registrarion

information is summarized in this section.

Michigan first began registering recreational boats in 1960. Private,

nonpowered small craft such as canoes and row boats do not have to be registered

and rherefore are not included in the boating statistics. Prior to 1977

boats were registered for three year periods ending in 1968, 1971, 1974, and

l977. After January 1, 1977, registration periods extend three years from

the year in which the boat is registered, This revision in the system requires

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

Fleet Size

1
On December 31, 1980, the Secretary of State reported 595,097 registered

boats in Michigan. During the period from 1965 through 1977 the numbers of

craft increased at almost a constant rate of 3-2R per year  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 fluctuations since 1977 yields an average annus' growth rate of less

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

Fleet Com osition

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

There js some inconsistency in reporting of registrations. The figure
we adopt here is based upon annual compurer printouts from registration files,
however, the Secretary of State reported 617.723 registered craft in 1980 to
the U.S. Coast Guard-
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NUMBER OF REGISTERED
BOATS IN THOUSANDS*

700

600

500

400

300

l96S 1971 19741965 1977 1980

Figure 4. Treuds ia Registered Boats in Michigan 1965-198p

*Boats registered with Secretary of State oKl Dec~per 31 of tQe year



16

PERCENT OF ALL

REGISTERED BOATS
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Figure 5. Trends in the Makeup of Michigan's Registered Boat Fleet,
1965-1980



17

type in Table l. 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!. In

spite of these trends, the fleet is still dominated by small outboards, which

accounted for 73%%d of the registered fleet in 1980. Similar trends have been

observed in the national boating fleer  Marmo, 1980!.

Geo ra hic 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%%d of the boating fleet. In comparison, northern Michigan counties

each account for one percent or less of Michigan's registered boats.

'ooking at boat registrations on a per capita basis yields a different

1
picture  Table 3! . 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 l.imited 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 registration of..05 or less include Ingham, Lapeer, Macomb, Isabella,

Oakland, Sanilac, and Washtenaw  Table 3! .

Non-resident regis trations account for 3/. of the boating fleet. These

are mostly from nearby residents of Ohio, 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 ~here
the boat is stored, ie. a second home or marina



Table l. Michigan's Registered Boating Fleet By Size and Type, 191980

Boat Length
20 feet and under Over 20 feet

Boat Type Number Percent Number Percent Total Percent

595097 100.0067967 11.42527130 88.58Total

Source: Matervays Division, MDNR

Table 2. Trends in Michigan Registered Boating Fleet, 1965-1980

20 f eet and under
Percent

1965 1980 Change

Over 20 feet

Percent
1965 1980 Change

Boat Type

� number af boats-- � number of boats--

Inboard

Outboard

12,533 35,677 184

363,475 459,987 26

1,755 31,446 1691

377,763 527,130 39

15,103 31,125 106

4,842 35,228 627
Sail

I, 194 1,614 35
Total

21,139 67,967 221

Inboard
Outboard
Sail
Sail/Aux
Canoe
Pontoon
Other

35677 6.00
433070 72.77

29750 5.00
1716 .29

11447 1.92

11597 1.95
3873 .65

31125 5.23
4658 .78

1516 .25
98 .02
76 .01

21733 3.65
8761 1.47

66802
437728

31266
1814

11523
33330
13634

11.25
73.56

5.25
.30

1.94

5,60
2.12
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BOATER CHARACTERISTICS

Information about boater demographics is important 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 assembled from national boater surveys and data from Michigan's 1976

Recreation Survey. In many respects the Michigan boater is similar to the

national boater profile.

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 medi. an income

of $23,500. Boaters mirror national occupational breakdowns quite closely

 Marmo, 1980!.

National studies by the U. S. Coast Guard report a decrease in the average

age of boat operators from 34 years of age in 1973 to 31.5 years in 1976.

Significant increases in the numbers of female boat operators were measured

over this 4 year period  U.S. Dept. of Transportation, U.S. Coast Guard, 1978!.

Michi an Boater Profil.es

Since boating involves a number of distinct types of activities it

is important to divide boaters into distinct actxvity subgtoups to identify

demographic profiles. In Table 4, demographic profiles of eight different

types of boaters are summarized. This reveals some common characteristics of

boaters and some important differences among different types of boaters.

Fishing is popular among all socio-economic groups. Fishermen are

somewhat different from other boating groups in that they include higher p«-
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Table 4 . Socioeconomic Characteristics of Michi an Boaters b Boatin Activit

All River Power Water Tourist GL fish IL fis
Respon-Recrea- Boat- Ski- Boat from from

dents t ion Rowing Sailing ing ing Trip boat boat
Soc ioeconom ic

Charact erist ic

N 448 N~134:N~95 N~307 N~393 N~427 N~54N 3879 N~266

GENDER
Ma le
Female

63 58
37 42

32 56 53 55 50
68 44 47 45 50

83
17

70

30

36 25 19 31 9
10 31 16 32 31

26 23 23 25 17
21 18 24 7 24

7 4 18 5 19

20 32
19 35
20 12
20 15
20 6

41

16

21
22

34
23

16
27

25
13

19
43

27 35 15
33 24 38

23 21 15
17 20 32

31
35
20
15

31
31

20
1.8

32
37
20
11

25 41 36 31 48

9 18 20 23 15

28 5 ll 2 20
32 31 18 38 7

0 3 9 1 7

6 2 6 4 2

28 31
25 20

9 6
21 33
13 6

4 4

of 2613!

SOURCE: Michigan 1976 Recreation Survey. Analysis of data tapes supplied by
Recreation Services Divisi.on, MDNR.

NOTE: The above characteristics are based upon boating participations. An individuals
characteristics are weighted according to his frequency of participation,

AGE
1-17

18-28

29<3
44-56
57-84

EDUCATION
Some H.S. or less
High School Graduate
1-3 years College
College Grad. or more

OCCUPATION
White Collar
Blue Collar

Rom ema ker
Student
Retired
Other

INCOME
 based on sample

Less than $7,000
$ 7,000-$ 9,999
$10, 000-$14, 999
$15,000-$24,999
Over $25,000

12
13
28
33
14

10
18
26

36 9

14

8
18

8

3
12
ll
3 F

37

8 5 9

8 14

28 21 26
36 43 54

20 17 7

10
10
24

27
28

25

32 6
12

24 0

10
17

29
36

8

17
14

17
21
31

19
31

8
16

22 4

19
15

35
23

8
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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 collar, professional occupations.

Power boaters as a group fall in between fishermen and sailors in most

demographic and socioeconomic 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 boati.ng

except in the fishing categories. Here we see some interesting differences

betwee~ 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

o f age.

BOATING USE AND STORAGE

Information on boating use and storage is important in planning adequate

boating facilities. Of the 13. S million boat days estimated by the 1977

Waterways boater survey, 69K took place on inland waters and 31X on the

Great Lakes and connecting waters. Small boat �0 feet and under in length!

activi.ty is concentrated on inland waters while about 63! of large boat  over

20 feet! activity occurs on the Great Lakes  Table 5!.

Small boats make up 89" of the registered fleet and account for 82K

of the boat days. This difference indicates that larger boats are used more

frequently as they make up ll%%d of the fleet and account for almost 1ST of

boating activity  Table 5 and Figure 6!.

Figure 6 provides a comprehensive breakdown of registered boats and

their use and summer storage location in 1977. The registered boati.ng fleet is

first divided between small  89K! and large �1K! boats. Each of these are then
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Table 5. Nichigan Great Lakes and Inland Boat-Days by Size Class

-Thousands of Boat-Days-

Count �00's!

Inland WatersGreat Lakes Totals

11, 151
82. 3/

2,398
17. 7/

Totals 4, 194 9,355 13,549

Row 69.0/Row 31.0%%d 100'"

Source: 1977 DNR Waterways Boating Survey; analysis of raw data tapes.
Note: Cleaning of data and reanalysis resulted in small differences

between these results and those reported in the 1977 Nichigan
Recreational Boating Survey Report.

Row Pct.

Col. Pct.
Tot. Pct.

Small

Boats
�0 feet and under

Large
Boats

 over 20 feet!

2,687
Row 24.1%%d

Col. 64.1/.
Tot. 19.8/

1,507
Row 62.8/.
Col. 35.9/

Tot. 11.1/

8,464
Row 75.9/

Col. 90.5X
Tot. 62.5X

891
Row 37.2/

Col. 9.5/
Tot. 6.6/
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in 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 �3X! or both on inland and

Great Lakes �0K!, while 54%%d of large boats are used solely on the Great Lakes

and only ll%%d 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 an.d transported to boating sites. Large boats

used on the Great Lakes are predominantly located at commercial or public

marines 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 homes 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 Division, 1979!. Vaterways �979! 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 households in the

United States 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, vater skiing and canoeing  Table 6!.

The most recent national outdoor recreation participation survey esti-

mates rates of participation in boating activities for persons 12 years of

age and older  U.S. Dept. of Interior; Heritage, Conservation and Recreation

Service, 1979!. As above, fishing is the most popular activity with over
1

half of the population participaring at least once during 1976. Pleasure

boating  "orher boating" category! is the next most popular boating activity

vith 35K participating, followed by canoeing and waterskiing �6/ each! and

then sailing �1K!  Table 7!. Participation rates in boating activities

are slightly higher in the Northcentral region, due in part to extensive

vater resources including the Great Lakes.

Comparable participation estimates for Michigan are difficult to ob-

tain. 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 is difficult to directly co~pare boating

activity categories. The 1972 survey estimated the folloving participation

rates: fishing 31<., power boating including water skiing 24/, canoeing 12X,

and other boating 12K. 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! .

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

Percent of

Time Spent
Percent of
Households

Household s
Par tic ipat ingAcr ivity

31. 562. 59,312,000Pleasure Cruising
or Sailing

13.737. 7

44. 776. 7

1.66.9

4.8 1.3

2.6Commercial Use-

Inc1. Fishing

7.0 1.2

4.615. 8

2.7

1.9 .2

100. 0

1 Nore than one response is possibI.e faT each of the 14,895,000 boating
households.

Source. U.S- Coast Guard, Recreational Boatin in the Continental United
States in 1973 and 1976; the Nationwide Boatin Surve, 1Cashington,
D. C., March 1978, pp. 99 and 92.

<Ca te r Skiing

Reer ea t i.ona1 Fishing

Hunt in/

Rac ing

Uh i t < wa t er Cano e in g

0 th ~-i Canoeing

Whit cwater Ra f ting

Whit ewa r.er Kaya king

0th er Kayaking

5, 617, 000

11,422,000

1,023,000

712,000

391,000

1,044,000

2,359,000

401,000

161,000

289,000
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North Central RegionActivity United States

� � -per cent par t icip at ing � ��

Canoe i ng�, K ay ak in g,
River Running 16 23

Sailing

Waterskiing

Fishing

Other Boating

12

16

53 56

34 37

a
Figures represent the estimated percent of population 12 years of age and older
taking part at least once in the activiry during 1976,

SOURCE: 1976 National Telephone Survey Report. 1979 Nationwide Plan. Technical
Appendix Zl.

TABLE 7. National and Regional Participation Rates in Boating-related Activities
1976
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The survey estimated a total of 52 million participations in boating by Michigan

residents in 1976 ~ Boating activity represented 5Z of all recreation activity

measured in the survey. Table 8 summarizes the distribution of boatingl

participations by activity category. Fishing accounts for almost 40X of all

boating participation, waterskiing for 12,". and ro~ing, sailing, and canoeing

each account 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 boating 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 allocation. For specific management and planning decisions

it is important to know where boaters originate from and whete boating 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 boater survey. Only Great Lakes boating is discusset

We present the information by first looking at where Michigan's Great Lakes

boaters live  by county!, then at Great Lakes boating destinations  by county!,

and finally combining both origin and destination data to reveal boater travel

patterns.

Boater Ori ins for Great Lakes Boati.n

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, civic, craft,
and hobby oriented activities. Sampled respondents recalled participation
within the two week period prior to the interview.  See Michigan DNR, 1976
for survey design details!.
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Michigan Boating Participation 1976

Participations in 1000's Percent Avg, Duration
 hour s!

Activity Category

3466
14152

?689

219

20526

6.6
27.2

5,2

39.4

4.6

3.6
3.6

3.5

Fishing from Boat- GL
F i shin g from Boat � IL
Fishing from Boat- Stream
Fishing from Boat-Ocean

Fishing Subtotal

60.6

52026 100,041.1 Boating

SOURCE: Michigan 19~6 Recreation Survev

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

NOTE 2. The 1977 Michigan Recreational Boating Survey estimated 13,782,500
boat davs by registered boats in Michigan in 1977. Applying a figure
of 4 people/boat yields an estimate of boating participati.ons close
to the independent 1976 telephone survey estimate, It should be noted
that the telephone survey is counting some types of boating not
included in the survev of registered boat owners.

Canoeing
Kayaking
Rowing
Sailing
power Boating
Water skiing
River rafting
Tourist Boat trip

Other  Watercraft!
Ice Boating

Boating subtotal

3457

193
3064
3589

12785

6436
205

367

126
1278

31500

6.6

.4

5.9
6.9

24. 6
12. 4

.4

.7

.2
2.4

3.9

3.0

1.6
3.2
3.2

1.5
2.5
2.0
1.6
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1Great Lakes boat days. Applying a party size figure of 3.7S people per boat

yields almost 16 million Great Lakes boater days. The vast majority of

boaters reside in Michigan's principal population concentrations. This

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 importance

by Western Michigan counties with significant populations  Muskegon, Ottawa,

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%%d, the Upper peninsula 8%%d, and out of state origins less than 4%%d.

Coastal counties generate 67/.' of the Great Lakes boat days in Michigan.

Great Lakes Boatin Destinations

Michigan boaters tend to remain fairly close to 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%%d of the

Great Lakes boat days  Table 10! .

Fifty-four percent of boat days on the Great Lakes occur within 30

minutes of home and 73X take place within an hour's drive  Figure 2! -hus ~

the distribution of boat days by destination county is similar to the rankings

by origin, except that onlv coastal counties are included as potential

destinations  Table 10!.

1
Empirical estimates of average boat party size are lacking ~

52 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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in 1977Table 9. Rankin of Counties b Great Lakes Boat Dave Generated

Boat Days

Generated

Cumulat ive

Pere ent
Percent

of TotalRank County No. County Name

--County of Registration�

l 2 3 4 5 6 7 8 9
1.0
ll
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33

35
36
37
38
39
40
4l
42

43
44
45
46

82

50
63
74
61

7.0
11
41

58
25
73
09
17
28
84

49
32
56
31
04
52
03
33
39
21
87

16
86
80
81
23
35
51
15
79
24
64

13
06

53
85
14
45
07
76
44

Rayne
Macomb
Oakland
St. Clair

Nuskegon
Ottawa

Berrien
Kent
Monroe
Genesee

Saginaw
Bay
Chippewa
Grand Traverse
OHIO

Hackinac
Huron
Midland
Houghton
Alpena
Marquette
Al.legan
Ingham
Kalamazoo
Delta
Other St'ates, Provinces

Cheboygan
ILLINOIS
Van Buren
Mashtenaw
Eaton
I.asco
>ianistee

Charlevoix
Tuscola
Emmet
Oceana
Calhoun
Arenac
Masan
INDZAhA
Cass
Leelanau

Baraga
Sanilac

Lapeer

943,032
623,635
315,306
175,515
139,723
126,823
105,440
101,789

94,888
91,497
88,920
87,1.98
86,617
84,346
57,543
55,837
47,851
47,571
46,050
45,210
44,217
42,035
40,285

39,563
39,274
38,939
37,220

33,539
31.,766
30,383
25,435
24,898
23,490
22,636
18,865
18,861
18, 768
1. 7,340
15,647
15,515
15,231
13,416
13,097
12,603
12,385
12,320

22.48
14.87

7.52
4.18

3.33
3.02
2.51.
2.43
2.26
2.18
2.12
2.08
2. 07

2.01

1.37
1.33
1.13
1.13
1.10
1.08
I . 05
1. 00

.96

.94

.94

.93

.89

.80

.76

.72

.61

.59

.56

.54

.45
l 5

.45

.41

.37

.37

.36

.32

.31

.30

.29

.29

22.48
37.35
44.87

49.05

52.38
55.40

57.91
60.34
62.60

64.78
66.90
68.98
71.05

73.06
74.43
75.76
76.89
78.02
79.12
80.23

81.25
82.25
83.21
84.15

85.09
86.02
86, 91

87. 71
88. 47

89. 19
89. 80

90. 39
90. 95

91. 49
91. 94-

92.39

92.84
93.25
93.62
93.99

94.35
94.67
94.98
95.28
95.57
95.86
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Table 9  Continued!

Boat Days

Gener a ted

Per cent

of Total
Cumu 1 at ive

Per centCounty No. County NaaeRank

---County of Reg is tra tion ��

4,194,811

supplieddata tapesl977 Michigan Recreational Boating Survey. Analysis of
by Waterways Division, MDNR.

SOURCE:

47
48

49
50
51
52

53
54

55
56
57
58

59
60
61

62

63
64
65
66

67
68
69

70
71
72
73
74

75
76
77
78
79
80
BI
82
83
84
85
86
87

38
05
71
46
02

66
10
62
59
47

55
34
19
01
27
78

48
42
77
12

67
40
22

69
72
20
18
26
60
29
83
08

43
36
65
57
54
30
68
37

St. Joseph
Jackson
Antrim
Fresque Isle
Lenawee

Alger
Ontonagon
Benzie

Newaygo
Montcalm

Livingston
Menominee
Ionia

Clinton
Alcona

Gogeb ic
Shiawassee

Luce
Keweenaw
Schoolcraft

Branch
Osceola

Kalkaska
Dickinson

Otsego
Roscoemon
Crawford
Clare
Gladwin

Montmorency
Gratiot
wexford

Barry
Lake
Iron

0 gBIEBV
Missaukee
Mecosta
Hillsdale
Oscoda
Isabella

12, 290
11., 673

11,053
9,338
8,609
8,449
8,115
8,042
7,937
6,983
6,777

6,124
5,637

5,135
4,846
4,676
4,574
3,852
3,094
2,679
2,577
2,524
2,434
2,351

2,320
2,314

2,213
2,197

2,182
1,SII
1,688
1,338
1, 1.84
1,086

905
849
788
653
493
394
108

.29

.28

,26
.22

.21

.20

.19

.19

.19

.17

.16

.15

.13

.12

. Il

.11

.11

.09

.07

.06

.06

.06

.06

.06

.05

.05

.05

.05

.05

.04

.04

.03

.03

.03

.02

.02

.02

.01

.01

.01

.00

96. 15

96. 43
96. 69
96. 91
97. 12
97. 32
97.51

97.70

97.89
98.06

98.22

98.37
98.50
98.62

98.73
98.84

98.95
99.04

99.11
99.17

99.23
99. 29
99. 35
99, 41
99. 46
99.51
99.56
99. 61

99. 66
99,70
99. 74

99.77
99. 80
99. 83

99. 85
99. 87

99. 89
99.90
99.91
99.92
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Great Lakes Boat Davs10. Ranking of M.chlgan Counties By � DestinationTable

Great Lakes

Boater Days
in Countv

Percent

of Total

Cumulative

PercentCounty NameRank County No.

SOURCE. 1977 chigan Recreational Boating Survey, Analysis of data tapes
supplied by Waterways Division, KNR.

1,
2.
3.
4.
5.
6.
7.
B.
9.

10.
11.
12.
�.
14.
15.
16.
17.
18,

19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29 '

30.
3l.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

50
82
74
70
49
32
58
61
17

11 9

28 3 6
35
51
15
45
24

16

80 4
64

21
31

52 5
10
76
42

53

1 7
2

71

48
79
66
55
77
27

Nacomb

Wayne
St. CIair
Ottawa
Mackinac
Huron
Monroe
Huskegon
Chippewa
Berrien
Bay
Grand Traverse

Allegan
Arenac
Iosco
Nanlstee
Charlevoix
Leelanau
Emmet

Cheboygan
VanBuren
Al pena
Qceana
Delta

Houghton
Narquette
Antrim

Benzie
Sanilac
Keweenaw
Mason
Al cona
Baraga
Alger
Presque isle

Luce
Shiawassee
Ontonagon
Henominee
Schoolcraft

Gogebic

6B6, 345
632, 746
486,112
188,678
178, 008
172, 965
163,778
151,975
129,614
126,470
114,558

93,457
82,544
73,898
72,125
66,529
66,017
60,565
57,804
52,478
51,105
49,916
45, 794
45,711
40,582
37,538
36,779
35,540
31, 689
26, 715
25, 289
24,373
19,406
16,898
1.4, 645

7,423
7,106
6,850
6,650
5,178
2,959

16.4
15.1
11.6

4,5
4.2

4.1

3.9
3.6

3.1

3,0
2.7
212
2.0
l. 7
1.7

1.6
1.6
1.4
1.4

1.3
1,2

1. 1
1,1
1.0

.9

.9

.8

.8

.6

.6

.6

.5

.4

.3

.2

.2

.2

.2

.1

.1

16.4

31. 5
42.1
46.6
50.8

54.9
58.8
62,4

65.5
68.5
71,2
73,4
75.4
77.1
78.8
80,4

82.0
83,4
84. 8

86.1

87,3
88.5
89. 6

90. 7

91,7
92. 6
93. 5

94,3
95. 1
95,7
96. 3

96.9
97.4
97.8
98.1

98. 3
98,5
98.7
98.9
99.0

99.1
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Travel Pat terns

In order to provide a clearer picture of Great Lakes boating travel

patterns, counties 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 illustrated in Table ll. The largest

numbers of Great Lakes boat days appear on the diagonal of this origin-

destination matrix since the ma/ority of boaters boat wi.thin the region in

which they live. The row percentages estimate the proportion of boat days

from each origin region  row! destinating in the given destination region

 column!. The column percentages estimate the proportion of boat days

occurring within the destination region  colvmn! that originate from each

origin region  row! .

We illustrate with an example. Region 1 generates a total of 2.198

million Great Lakes boat days, and receives a total of 1.957 million

Great Lakes boat days' Of these Great Lakes boat days, 1 ~ 883 million both

originate and take place within region 1. That is, 86%%d of the boat days

generated by region 1 remain within the region; and 96K of the boat days

taking place within region 1 come from region l.

Reading across the row for region 1 reveals where region 1 boaters go

for Great Lakes boating. Of the 147. traveling outside of the region, 4X

travel to region 4  Thumb!, 4/ to region 7  Srraits!, 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

from out-of-state and neighboring regions 3 and 4.

row and column percentages along the diagonal of Table ll give a

general picture of import-export relati.onships. Southern Michigan regions
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for Great Lakes Boating, l977Matr ixGrigin DestinationTahle 11 . Regional

Region of DestinationBoat davs �000' s!
Row Z
Colusxn Z 1 Total

legion of Grigin *

3 2198
0 lJO
6 52

17 326

4 79
7 82

4 295

1 69
1 74

0 180

0 95
0 47

1 122

1 91
0 17

TOCAL 1957
row percent 47

260 398 400
6 9 10

384 433 158
9 10 4

* See Figure 3 fax definition of Regions

SAURCK: 1977 '.fichigan Recreational Boating Surveg. ~«e~'a"s

10

 out of state!

1883
86
96

10

3
0

13
3
1

2l
5
1

21
14

1

211

6l
81

30
20

11

17
1
4

40

12
10

92
4

23

40

2
27

30
7

20

67
80

46

63

3
17

44

13
ll

29
7
/

39
9

10

20
14

5

83
I

19

26
8
6

17

4 4

34

8
8

9
ll

2

196

93
45

60
4l
14

13

1
8

5
l.0

3

4 3
89
74

343
1 30

8

413
100

1G

429

100
1G

85
100

2

189
10C

2l0

100

134

I GG

48
100

I

1.45
100

58 4194
1
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are net importers. Regions 5, 6 and 7 import over half of the Great L~k~~

boat days taking place within their regions. The Thumb and Upper peninsula

regions import about 25K of their Great Lakes boat days.

Southwest Michigan  Region 2! exports the largest percentages of theiz

Great Lakes boating �9/! followed bv Region 4 �1%%d'!, Region 3 �1$!

Region 5 �0%%d!, and Region 1 �4%%d!. Northern regions generally export less

than 10/ of their Great Lakes boat davs. Et should be noted that while

region l exports a smaller ~ercenta e of hoar. days than other southern Nfchfgan

regions, it exports signif icantly largez' numbers of boat days due to the

large volume of boat days generated in this region.

Out-of-state origins account for about 3%%d of Great Lakes boat days in

Michigan. Forty-one percent of these occur within the Straits region with

most of the remainder taking place in SW, SF., or NW Michigan. Eastern Michigan

and Upper peninsula regions do not attract significant numbers of out-of-state

boaters.

Count to Count Travel Patterns. � Re ion 1  Southeast Michi an!

Our origin-destination figures are based upon the 1977 Waterways

Division boater survev, 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-destination matrices. However, within sout"ea«em

Michigan sufficient numbers of responses were obtained to estima«p««ms

of travel at the county level. Since Region 1 accounts for about hal

all boating activity in Michigan, a more detailed analysis is wort»h

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

Wayne and Macomb counties both generate and receive the largest. Percen ag s
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Table 12. Southeast Michigan  Region 1! Creat Lakes Poating Origin-Destin;It]on
Matrix  County to County!, 1977

Countv of Destination

Nacomb Monroe Bt. Clair Wayne TotaJ

Countv of Origin

Lenawee

Livingston

Hacomb

l]on roe

0ak].and

St. Clair

!!ashtenaw

! Jayne

453,866 618,933 1,883,277
24 33

13oat days �000's!
Row percent
Column percent

Total

Row Percenr.

47

2
0

459

43
0

405,534
70
61

265
0
0

119,698
54
18

12,759
8

2

1,612
10

0

125,7]4
16

19

666,088
35

2, 650
98

2

3,165
1
2

76,676
94

53

7,067
3
5

84
0
0

9,057
55

6

45,691
6

32

144,390
8

353
33

0

137,636
24
30

772
1
0

48,117
22
1]

151,659
90

33

2,285
14

1

113,044
J4

25

256
24

0

35,942
6
6

3,596
4

45,887
21

7

3,480
2
1

3,635
22

1

526,].37
65

85

2,697
100

0

1,068
J 0!!

!!

582,277
100

3]

81, 309
10!!

22!!,769
] 0 !

]2

167,9H2
10 !

] 6, 58 g
1!�

1

8]f!, 586
]00

43
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Great Lakes boat days within Region 1. Most of the Great Lakes boat days

generated in Monroe and St. Clair Counties remain within those counties.

Seventy percent of Macomb County's Great Lakes boating remains in Macomb

County and 24X is exported to St. Clair County. Wayne County keeps about

65X of its boat days, exporting the rest to Macomb and St. Clair. Lenawee

County boaters travel to Monroe County for Great Lake boating as do Washre-

naw County boaters to a somewhat lesser degree. Livingston County boaters

use Great Lakes fac.ilities in Macomb, Wayne, and St. Clair Counties. These

patterns indicate that boaters generally attempt to minimize travel distances

and suburban boaters avoid, where possible, havtng to cross the congested

Detroit area to reach a boating site.
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CHAPTER II

GREAT LAKES MARINA FACILITIES

Waterways Division of Michi.gan's DNR periodically inventories marina

facilities on the Great Lakes in Michigan. The 1977 inventory provides

information by county on the number of marines 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 marines

supply most of the rest of the state. Wayne County accounts for more 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 2X of

the state's marina slips.

Table 14 compares Great Lakes boating slips with measures of Great

Lakes boating use, The state averages 9 registered boats per Great Lakes

slip. Keep in mind that only about 20%%d 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,

it must be noted that a boat may use more than one county and a portion of

Great. Lake marina capacity is allocated to transient traffic on the Great

Lakes including craft registered in Michigan and adjoining states.

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

of 3 in Huron, Monroe and St. Clair Counties to a high of over 1OQ
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1977of Marina Slips,NumberCounties byTabl.e 13. Ranking of Great Lakes

TotalPrivatePublic Commercial

Curn.
Pcr..

No. Slips No.Slips Slips Pct.No. Slips No.CountyRank

7 230

18 2281

3 92
4 390

58

53

60
30

6323
5393
2354
2030

99.9819480TOTALS 68 3777 330 100.0058 4207 456 27464

Source: 1977 Marina Inventory, Waterways Division, Michigan DNR

1 2 3
4 5 6 7
8 9

10
11
12

13
14

15
16
17
18
19
20
21
22

23
24
25

26
27

28
29

30
31
32

33
34
35
36

37
38
39
40
41

Ma comb

Wayne
St. Clair
Monroe
Ottawa

Bay
Muskegon
Berrien
Huron
Emmet

Cheboygan
Manistee

Allegan
Chazlevoix

Mackinac
Leelanau

Iosco
Van Buren

Alpena
Gran' Traverse
rr rerrac

Presque Isle
Chippewa
Oceana
Delta

Marquette
Mason
Sanilac
Antrim

Ben@le
Menominee

Gogebic
Keweenaw

Tuscola

Baraga
Schoolcraft
Alcona

Ontonagon
Houghton
Alger
Luce

356
922

252

10
32

0
81
25
61

141

113
40

5

93
155
266

35
63
60

111
16

100
40

0

139

103
0

93
75

68
84

51
46

0
37
33
28

0
25

13
5

49
31
54

25
15
10

14 5
17

9
15

10 7
1110 3 7 2 3 3 2 1 3 5 1 4 4 1 1
4 0 1 1 1 0 0 0 1 0 0 0

5737
2190

2010
1630
1551
1007

634
867

643
473
404
322

262
184
167

37

209
73

145

93
145

79
83

157
10

43

105
42
45

39
0

10
6

50
0
0
0

28
0
0
0

1 2 3 1 2
1 0

0 3 2

0 2 2 0 0 3 0 1
0 0 0 2 0 0 0 0 0 0 0 0 0 0 0
0 0 0

69
263
397

60

32
0
0
0

82
48

0
7

55
101

0
0

31
0

35
0
0
0

34

0
0

0
0
0
0

0
0
0
0
0
0
0
0

17
12

18 7
22
12
17
11
11
17

15 8

11 5 4 6 3 6 5

4 6 6 2 2 6 1 2 6 1 2 1 1 1 1 1 1

1652
1270
1112

952
736
614

517
362

349
325
322
310
299

237
205
204

192

179

158

157
149

146

139

135
120

107
84

61
52

50
37

33
28
28
25

13
5

23. 02
19.64

8.57

7.39
6.01
4.62

4.05
3.47
2.68
2.24
1.88
1.32
1.27
1,18
1,17
1.13
1.09

.86

.75

.74

.70

.65

.o/

.57

.54

.53

.51

.49

.44

.39

.31

.22

.19

.18

.13

.12

.10

.10

.09

.05

.02

23. 02
42.66

51.23
58.62
64.63
69. 25

73.30
76.77
79.45
81.69
83.57
84.89

86.16
87.34

88.51
89.64

90.73

91.59
92.34

93.08

93.78

94.43

95.00

95.57
96.11

96.64
97.15

97.64
98.08

98.47
98.78
99.00
99.19

99.37
99.50
99.62
99.72
99.82
99.91
99.96
99.98
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"Demand" bv CountyTable 14. Ratios of Great Lakes Boating "Supply" to

Gl Boats Using

County/Slip
Repistered
Boats/Slip

Total Slips
1977

27,464
669.9

Total
Mean 9.63 7. 80

Source: 1977 Marina Inventory, Waterways Division, Michigan DNR and
Analysis of data fry 1977 Michigan Recreational Boating Survey

Alcona

Alger
Allegan
Alpena
Antri~
Arenac
Baraga
Bay
Benzie
Berrien
Charlevoix

Cheboygan
Chippewa
Delta
Rennet

Gegebic
Grand Traverse

Houghton
Huron
Zosco
Keweenaw

Leelanau

Luce
Mackinac

Macomb
Manistee

Marquette
Mason
Me nominee
Monroe
Muskegon
Oceans
Ontonagon
Ottawa
Presque isle
Sanilac
Schoolcraft
St. Clair
Tuscola

Van Buren

Wayne

28
13

349
205
120
192

37

1,270
107
952
325
517

158
149
614

61
204

25

736

299
52

310
5

322

6,323
362
146

139
84

2,030
1,112

157
28

1,652
179

135
33

", 354
50

237

5,393

53. D7
98. 31
17. 74
20.29

27.02
9,00

21.73
7.06

17.26
13.07

8.44
6.56

28.45

23. 11.

4.95
36. 03

34. 61
103. 92

3. 31

11.42

5.12

9.03
229.20

8.17

5.16
7.11

33.94

23.45
22.65

3.68
10.78

10.04
39. 79

7.09
10. 33

9. BS

45.85

3,75
61.82
24.91
14.62

175.03
191,69

1S,70
17.60

33.85
20.87

29.65
4.65

49.24
7.87

13.59
13.91
35.89
20.69

4.60
37.05
42.18
70.88
11.27

25.84

16.15
14.02

434.40

12.85
2.47

22.28
22.47

34.26
16.17

2.65
8.07

19.82
45.39

5.62
13.67

69.91
56.36

1.23
37.40

21.94
3.44
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Houghton and Luce Counties. Need estimates using Great 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 public marina with less

than 50 slips.



CHAPTER III

GREAT LAKES BOATING ECONOMICS

There are two general types of economic benefits associated with Great

Lakes recreational boating: direct benefits which accrue to boaters and

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

expenditures. 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 objective of maximizing social

benefit per dollar of public funds invested. Indirect benefit estimates provide

planners with information useful in assessing the actual and potential impacts

of investments on regional economies. What is currently known about each of

these benefit types in relation to Great Lakes boating is discussed be'ow.

Direct Benefits of Great Lakes Boatin

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 boating 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 boating, the two

recommended direct value methods are the travel cost and survey methods.

Surprisingly, no comprehensive studies have been conducted to assess the

direct benefits of Great Lakes boating. Warner  l976! developed models and

value estimates for inland lake boating in Nichigan. He employed the travel

cosr. concept and appears to have demonstrated that the method is sui.table for

Great Lakes boating 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 is 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 is highly subjective.

Indirect Benefits from Great Lakes Boatin

Indirect benefits are commonly referred to as economic impact. Economic

impact estimation techniques are reasonably well understood and accepted by

most economists. 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 reasonably clear, but

developing estimates is hampered by lack of data and high data collection costs.

Obviously, 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. Nore significant

than the cost of collecting expenditure information is the very high cost of

determining subsequent impacts as these expenditures flow through the. economy.

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

«app«ximate 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 Im act of Boaters in Michi an

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 �974! 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 one Great Lakes

boating region, and 3! do not 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

population, 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 recreational boats using

Michigan's Great Lakes. Schott. �975! 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 $125 million in 1973. He

estimated that these expenditures stimulated enough additional spending to produce

a 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 j obs.
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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 inflation 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 l980 as they did in 1973. Although there

is some evidence to suggest boaters have, in fact, modified their expenditure

patterns, especially with regard to fuel consumption, not enough information

is available to objectively modify the expenditure patterns presented by

Warner. Thus, the 1973 data collected by Warner will be inflated without

adjusting for quantity or quality shifts that may have occurred.

1980 Estimates of Economic Im acts of Great Lakes Recreational Boatin

Boater expenditures can be grouped as follows:

l. CRAFT RELATED EXPENDITURES which include all purchases associated

with owning and operating a boat other than the initial cost of the

boat itself.

TRIP RELATED EXFENDITURES which include all non-craft related purchases

associated with participating in boating other than transportation

costs associated with travel to and from boating destinations.

TRANSPORTATION EXPENDITURES associated with travel to and from boating

destinations on the Great Lakes,

4- CRAFT PURCHASE EXPENDITURES for boats used primarily on 'the Great I.akes.



48

Estimates for each of these four groupings of expenditures are presented

below.

Craft Related enditures

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 �5+! motor and sail craft is small, and the resulting

estimates are therefore of questionable reliability.

Tri Related Ex enditures

Ml trip related expenditures except those associated with travel to and

from che Great Lakes  e.g. gasoline for a vehicle! are reported in Table 16.

Trip expenditures are broken down into eight categories, and the l973 and

1980 estimates are presented side by side as in Table 15 .

.'lean 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 Lakes boating destinations nor the original purchase price of craft.

During this period, the overall cost of living increased by 81%. The costs of

operating a boat 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 sma11,er motor craft and all sail craft

costs being somewhat less than 817.

The data in Table 17 can also 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
a

Expenditures by Craft Type and Size.

Craft Tvpe
Size Class Ex pend i tu res

Craft Related

1973$ 1980$ %Increase
Trip Related

1973$ 1980$ !Increase
Rotor Craft

2,724 4,71420-30' V=102 83%%d 54%%u 73/

97/ 3,832 7,09457/.30-45' iV=89 85/

96/45' 6,408 12,16753%%u 87/V=9

Sail Craft

20-30' V=79 1,371 2,345 71" 66/

30 45' N 32 2,509 4 241 69/ 66/

a Does not include travel related costs nor craft purchases

1,795 3,281

2,674 5,280

5,089 9,998

929 1,433

1,158 1,814

1,419 2,169

649 1,000 54%%u

1,162 1,838 58/'

Total Craft
And Trip Related

1973$ 1980$ /Increase

2,020 3,345

3,671 6,079



more to operate motor craft than sail craft in the same size class. In 1973,

it cost about 35X more to operate a 20-30' motor craft than a sail craft in

this size class. By 1980, this difference increased to 41X. The difference

in operating costs of the 30-45' boat class was only 4X in 1973, but grew to

17X 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 is now possib1.e 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 column 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

getting to and from Great Lakes boating sites nor does it reflect boater ex-

penditures for new  or used! boats purchased. Finally, it is likely a con-

servative estimate since the number of registered boats has grown over this

period as discussed elsewhere in this report.

Trans ortat.ion Ex enditures

The 1977 Waterways Division boater origin-destination study was utilized

to estimate miles traveled by Great Lakes boaters to and from boaring sites.

lt was estimated that boaters traveled about 135 million miles in 1977.

Assuming that the average per mile cost for operating a private automobile



53

Table 18. Estimated Mean Annua1 Craft and Trip Related Expenditures by
Craft Type and Size for the Total Michigan Great Lakes Boating
Population.

Estimated Number of *

CRAFT TYPE 1980 Craft and Trip Boats Using Total Craft and Trip
SIZE Related Expenditures Michigan's Great Lakes Related Expenditures

MOTOR CRAFT

20-30'

30-45 '

41645+

3,227

699

1545+

$120,465,176TOTAL

~Estimates f rom Schott �975!

a Does not include travel related costs nor craft purchases

SAIL CRAFT

20-30 '

30-45'

$4, 714

7,094

12,167

3, 345

6,079

6,048

14,002

4,830

$66,005,428

34,264,020

5,061,472

10,794,315

4,249,221

90,720



Michigan thus is:
Annual Craft and Trip related

expenditures $120,000,000

27,000,000

29,000 000
$176,000,000

Transportation expenditures

Craft purchases  new and used!
Total

1 Our thanks to Keith Wilson, Materways Division, NDNR for bringing these
dara to our attention.

in 1980 was about 20c 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 travel expenses in 1980. Of this total, over $22

million was estimated to have been expended for gasoline purchases.

Craft Purchase enditures

The last ma!or boater expenditure not thus far estimated is that of craft

purchases. These may be estimated from sales and use tax collections on the

1
sale of watercraft from the Revenue Division, Michigan Department of Treasury

Sales tax is collected on sales of new boars at the rate of $.04 per dollar.

The same rate is collected on used boat 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 dollar, this transIates into $30.1 million dollars of new boat sales and

$41.6 million dollars of used boar sales, for a combined total of $71.7 million

dollars. In 1980 about 40X of registered boats used the Great Lakes  Stynes

and Safronoff, 1981!. Multiplying total boat sales by this percent. yields

an estimate of $29 million 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 those boats using the Great Lakes also use inland lakes and streams.

The best estimate or. total Great Lakes boater direct expenditures in
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This direct expenditure total does 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

Opinion 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 inflation that has occurred in the products and ser-

vices purchased by boaters is probably roughly equivalent to wage inflation.

The. estimated near doubling of boater expenditures between 1973 and 1980 has

likely not resulted in significant increases in jobs. Thus, without evidence

to tne 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 crude estimates of direct

benefits which accrue to Great Lakes recreational boaters from boating since

existing studies and secondary data sources are nor. available or not appro-

priate. It was possible to develop estimates of indirect benefits  economic

impact! from a number of earlier studies. It was estimated that Michigan

Great Lakes boaters spend about $176 million per year which, including sub-

sequent spendings, yields a total impact on Michigan's economy of more than

HOO million dollars. Approximately 9,000 full time jobs result from Great

Lakes recreational boarers' expenditures. These estimates should be considered

only crude at best given the long list of approximations employed in their
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derivation. It is our subjective judgment that these estimates are likely

conservative because we consistently favored conservative options through-

out our analysis.
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CHAPTER IV

BOATING AND ENERGY

Significant increases in the price of gasoline and periodic fuel shortages

during the 1970's prompted concern over rhe 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 long term

impacts and make informed policy and planning decisions. In this chapter we

summarize 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 b Boats

Recreational boating consumes gasoline in two ways �! fuel consumed in

travel to the boating site, and �! fuel consumed in boats on site. The

former can be estimated from travel patterns measured in the 1977 Boater

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 ?5 miles

 round trip! . Multiplying this times the 13.8 million boat days yields a

total of 1,035 million miles of boater travel. Dividing by an estimated

20 miles per gallon, we estimate boaters consumed about 52 mill.ion 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 ~

1Our thanks to Joseph Fridgen for providing preliminary estimates of
fuel usage and review comments for this chapter.
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The close proximity of boating opportunities to most of the Michigan population

means that basting 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 L.023K 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 L.25/ after an increase in

the motorfuel tax rate. Applying the L.023K figure to the 4.3 billion gallons

of motorfuel consumed in Michigan yields about 44 million gallons of marine

fuel in 1980. This translates inta 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 regional 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 l979 and 1980. Consumption dropped

from an average of 192 gallons per boat in 1979 to 133 gallons in 1980. A recent

U. S. Department af Transportation �979! report yields comparable figures.

Nationally they estimated 179 gallons of fuel per registered bast. Adjusting



these figures to reflect the makeup of the Michigan boating fleet  see

Table 19! yields an average of 167 gallons per boat for 1980  Table 20!.

Mannesto �981! 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 in these surveys, the com-

parability of these results suggests the true percent of motorfuel use by

boats is closer to 1.75X than the present 1.023X.

Multiplying the per boat fuel usage estimates times the number of active,

powered craft yields an estimate of total marine fuel consumption  Table 19!.

Me have assumed that categories of inboard, outboard, sail/aux., canoe, and

pontoon are powered craft. Total registered boats in these categories were

reduced by 10X 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  Tabl.e 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.

Zf Fridgen's fueL use figures are accurate, they indicate that boaters

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 11X while boat fuel use dropped 25X between 1979 and 1980.



Table 19. Michigan Boat Fuel Use By Boat Type

No. of Active Boats

1980
Avg. Annual Total Fuel Use
Fuel Use  gallons! �000 gals!

Boat Type

28260 122Inboard 16,954

63,032Outboard 393,955

1,632

10,371

29,997

Sail/Aux. 41 67

Canoe 18 186

Pontoon 2,70090

496,077 167 82,940

a
Michigan Secretary of State, registration. statistics for 1979 and 1980

b
U.S. Department of Transportation �979!
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Table 20. Michigan Boating Fuel Consumption - Selected Estimates

Study

Michigan Admin.
percent 1.0304,26949689 44

USDOT, Nati.onal
average 2.0844,269179 496 89

USDOT ~ Ad!usted
to Michi.gan 1.944167 496 83

1.546133 496 66

1.840460192 88

6
Michigan Secretary of State, registration statistics for 1979 and 1980
less 10;,' for inactive craft. Figures include all inboards, outboards, canoes
sail/aux., and pontoon boats as powered craft.

b Michigan Energy Administration, Dept. af Treasury, Motor Fuel Tax Division.
is 4,269 for 1980 and 4,782 for 1979.

Fridgen 1980

Fridgen 1979

Gall.ans/Boat X // of papered Total Boat State motorfuel Boat fuel as
craft

a Fuel consumption %%d af Total
b lOOO's!  million gals!  million gals! matorfuel

4,269

4,269

4,782
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Im acts of Ener Trends on Boatin

Changes in boating patterns resulting from a changing energy picture have

only just begun to be documented in studies like Fridgen's. The apparenr. drop

in fuel usage between 1979 and 1980 is indicative of some short-term adjust-

ments. 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. DMR 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 craft are staying closer to port and

doing less long ra~ge cruising  Table 21!. The availability and popularity

of boating in Hichigan indicates that most boaters will utilize a variety

of coping strategies before dropping out of the boating market. These in-

clude boating less, taking fe~er cruises, spending more time in port, doing

less waterskiing, 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,



Table 2l. Sail and Powerboat Transient Boating Traffic in Great Lake Public
Narinas by Region, 1979 � l980.

Powerboats Sai lb oat s Sailboat portion
Regions Year Total % Change Total % Change of total

1979 5452 22.0%1540

4975 -8.% 27. 8%1913 +24. 2

II 1979 3766 3836 50.5%

3660 -2.8 4801 +25.1

III 1979 5204 5779

4383 -15. 8 6743 +l6. 7

1979 1878IV 1900

1803 -4.0 52.5%1993 +4. 9

1979 4291 21. QX1632

3785 -11. 8 2022 +23.9 26.5%

Source: DNR Materways Division � yearly summary reports from public marinas

Southeast

Michigan 1980

Northeast
Michigan 1980

Northwest
Nichigan 1980

Southwest

Nichigan 1980

Upper Penin-
sula 1980

56.7%

52.6%

60.6%

50. 3%
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I. WATERWAYS DIVISION STATEWIDE BOATER SURVEYS

Waterways Division, MDNR, sponsored statue mailed surveys of registered
boaters in 1965, 1968, 1971, 1974, and 1977. Since these surveys have
anployed fairly consistent survey techniques on a regular basis, they
constitute the best source of trend data on boating in Michigan. Minor
refinements in questionnaire design, sampling, and follov~p procedures
have been made over time to improve the, accuracy of boating estimates
developed from these surveys.

Outdoor Recreation Plannin in Michi an b a S stems Anal sis Ao roach:
Part III: The Practical A lication of "PROGRAM RECSYS" AND "SYMAP"

Michael Chubb. Technical Report r/12. State Resource Planning Program.
Michigan Dept. of Conservation. Lansing, Michigan. 1967.

This study uses data frrrr the Wtervays Commission 196S survey
o j boat o~wers to illustrate the application o j state-of-the-art
planning models for boating. The RECSZS-SZMAP program is a carr-
puter-based systems model for vredicting sta elide f'~~s. Cr ~ 'n-
destination data is used to calibra-e a gravity type model of
boatina patterns. The model includes population data at origins,
an rzrtensive state bio&ay neaten k, and atria tiveness/supply
indices ct des~nation.: lor's are dep"' ted gz'mcically using
canputer mapping techniques  SZVAP!. S~m ions may be caz:ed
out on the model to forecast fu~e boating levels and assess
staterdide impacts of planning decisions.

This initial vaterrJays survey of 2z,760 registerea boat owners
zesulted in 5,228 responses. The sample ~~s stratified by size
class..Vo follorJ-»p mailings vere used. This report analyzes
boa ing use patterns oy county of or~n and destination. The
296S survey collected aata for the "boat usea most often" in
households ~ing more than one 'oat. The repoz t includes a
revierd of stat~e z ecreation planning technicues, a discussiorr
of the RZCSZS-SZfAP approach, and boating pro'ec ions to 298G.

Plannin Recreational Boatin Facilities in Michi an. James Oakvood and
Michael Chubb. Recreation Research and Planning Unit Technical
Report /i'1. Michigan State University. 1968.

A crivique with recomrrrendations to Pat~ye Jivision on plarrn r-"
techniques was developed pzior to the 1968 suz"~ey. This re.ort
evaluates the 2965 suey, proposes criteria jor an iaeal planning
approach, and rec~ends a comprenens" ve planning p'ocess .=or
Vatez"hays >vision. inst o; the z ecorrrmerrdations in his report
vere incorporated into futur boating surveys-
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l968 vithi an Recreational Boatin Stud ~. Aichael Chubb. Dept. of
Park and Recreation Resources, Hichigan State University. '97l.

The 29o8 boater suzvey c oaely pa.al cled the 2365 suey.
Sovrole size vaa increased to 22,764 and information vas z emested
foz the zegiatered boat sarrrpled, instead of the '~oat usea most
often." Socio-econcrrric data vere collected. Only 5,647 useaole
responses vere obtained. Azralyaia vas similar to the 2965 study.

l97l Michi an Recreational Boatin Study. Recreation Resource Consultants.
Report Ho. 2. Kast Lansing, Michigan. l972,

The 2972 study vas s&rrilar to the 1968 auzrey. rive percent o~
arrxxlK czajt and tventy percent of' large c aft veze sampled, ~cept
in urban counties. In these countiea a smaller sample vas selected.
Total sample size vas 23,204; 9,600 useable responses vez'e coded.

The major differences betveen the 2968 and 197 surveys vere tha
2! follovmp mailings vez'e used in 2372, increasing response ra:e
Qcrrr aprrrcr=~ately 38~ in 2968 to 73% in 2972; and, 2! sample selec-
tion vas strati�ied by the numoer of registered ooata in eacn coun~a
to insure an aaeouate response fram each county. As in the ~devious
studies, progz'arne RECSZS and S&M vere usedfor data ~lysis.

l974 Michi an Recreational Boatizr Study. Recreation Resource Consultants.
Report Vo, 4. East Lansing, Michigan. l975.

This survey vas iaentical to the 2972 survey e=cept .-or sarrvle
size and the»erdording of a fev questions. Sample size vas 14,480,
vith 20,498 useable responsea.. he RZCSYS-SEPAL analysis rout. nes
vere no Longer usetr' after 2972. Analysea of' the 2974 suz"aey in-
clude boat storage, Launchings, use patterns by oz.'gin and destina-
tion, azrd boating safety and LarJ enforcement.

l977 Nichi an Recreational Boatin Survey. Michigan Department of Vatural
Resour c es. Wat er ways Division. Lans izrg, 'Aichigan. 197 9.

The 2977 survey instzment vas identical to that used in 2974.
The m~'or ciumge oetveen this arrd orev~~s suzveys vas that sample
size for each county vas based on the numoer o~ boat'.'m mays
 determined in the 2974 suz aey! generated by each county. Samoi,e
size me 17,220, vith a useaor.e res-onse of 13,933.

Analysis routines vere the same aa hose used in the 2974 suz"~ey.
The ?977 survey report vas produced in-house. 2'he report prov' es
tables of estimates of boating uae by county of oz igin arrd county
of destination. Boating use is divided by boat size class mZ:reat
~rkes vs. Inlana Lakes. A very brief te-t accompanies the tables.
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U er Great Lakes Re ional Recreation Plannin Study - Part Two: Recrea-
tion Denand Survey and Forecasts. Upper Great Lakes Regional Commission.
Recreation Resources Center . University of Wisconsin. 1974 .

.his slap was under+aken for ~poses o; collecting da~ on w".'ps
ar9 recz'cation act.'vities of families visitino the Upper hereat m<kes
z egion. The study also vrojects ~ips and participation in outaoo
recreation activities in the Upper "re t Lakes region to 2980 by
multi-county zones m" by ma�'or outdoor recreation activities basea
on a regional survey. The primary deme region i~eludes nine states
which are within and surrounding tire UG zegion � Yichigm, Minne-
sota, Ksconsin, iVortn Dakota, Sou h Dakota, Iowa, llinois, Chio,
and 2ndiana.

The suz>ey was conducted during October and .Vov ember, 2972.
telephone survey of 8,449 househoMs in the nine-state azea was made.
Data on socio-eco~ic characteristics, recz ca+ion tr" ps over .he
preceding 22 months, availability o! recrea+ion faci'.. ies, recreation
activity pazticipations, and residen e ~ing youth of adult respon-
dents was ol 7ected.

Using socio-ecancmw, supply and youth-z elated, acto s as roe'a+mrs,
multiple regression predict" on eouations were estima+za w ne =e"."en"
of;amilizs taking trips, v 'siting the Upper 5'reat Lckes zecion, and
participat'ng in each o~ melve recreation activ ties includinc -cat-
ing. These equations were used to pro,"'ec. -articipation to '98'.

1974 Michi an Recreation Plan. Michigan Department of Natural Resources.
Off ice of Planning Services- Lansing, Michigan ~ 1975.

The 297~ .Yi hogan .'?ecreation p~ ms ins.i~tee; in order
a comprehensive review of z'ecreation opportunities in michigan.
ial attention ~s paid to the need for recreation oppor~~rities
urban az eas.

pec-C

n

="our sees provided information used in the . oblation o.- eire
concwsions of the .~ecrea ion Plan. he most ".'mportant was he 2'72
Michigan Recreation Survey. This was a te e hone surrey o; 22,242
Micnigan househoMs. This survey solicitea information on orwin-
dest".nation patterns, participa:ion rates, md socio-ecosoc cha-"
acteristics of recreation partic 'pants.

Categories of boating activity measurea in the +covey includea
2! canoeing, 2! power ~oating, in"'ud'ng wa ersk.'ing, and 3! -the.
boating. The authors note conclusion and aouble repor+'n resulting
from these ategories.

II . NATIONAL, REGIONAL, AND STATEWIDE GENERAL RECREATION PARTICIPATION STUDIES
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1974 Michi an Recreation Plan  Con't!

Other surveys zeportea in the 1974 Plan 'nctude " St-te =ark "a.-
Use survey, a loc"L government fac'lities survey, ~Z a ccrc,-crena
suz Jey.

Mich an 1976 Recreation Desi n and A lication. Michigan Department of
Natural Resources. Recreation Services Division. 1976.

This report summar zes the methods used in designing, administer 'v~
and analyzing the 2975 Michigan Recreational Survey. The zmvey ws
initia ed to provide infcvrtation about recreation pen icipation by
Michigan rest'dents.

The 2978 Michigan Recreation Survey employed an innovative des~m.
The survey was administered from January through december, 1978.
individuals within 17,782 z andomly se'ected nouseholds z'epor ed
recreation ac.ivity A nin the ceo reeks prior to being contac ed.
A new sample ms dream every tao reeks throughout the year. 2'he
suzrey did not employ a fez:ed List of recreatio~ activities,
coded open endea responses into one of' 230 different categories.
Boating-related categories includea 2! canoeing, 2! kayak".'no, 3!
rorzing, 4! sailing, 5! power boating, 8! rater skiing, 7! z" ver
rafting, 8! tourist boat trim, 9! fishingfrom boat- rea: mkes,
2g! fishing fran boat-inland Lake, 21!;ishing from boat-s.ream,
12! fisning from boa-.-ocean, and 23! other ~tercraft.

Recreation participation ms divided eileen day ~~ overn"'ght
trips. The survey collected a ~ealth of data including acpendi~~es,
origin-destina.ion, provider, and socio-econarrics. The desi "n results
in estimates of 'Participations" rather than the moz'e trad'tional
participation rates.

1979 Michi an Reer eation Plan. Michigan Department of Natural Resources.
Lansing, Michigan. l979.

This recreation plan ms similar in format to he 2974 Michigan
Recreation Plan. its purpose ms to measure the recreation oppoz'-
tunities avai~"e to .michigan z esidents. lt was also to prov"'"e a
basis for policy direction and ab a foundation for guiding an>:
setting priorities f or program direc+ion. The report present-
m~or issues and problems of. resource management, identi jies needs
and zecamends actions to meet those needs..he suzrey used ="
provide dam for this s~y vms the Michigan 2975 Recreat" on Sur-
vey deanibad above.

The Third Nationale Outdoor Recreation Plan. A endix II. Survey
Technical Re ort: Surve Methodolo and Process. Heritage
Conservation ard Recreation Service. U.S. Department of the
Interior. Washington, D.C. 1979.

Surve» technique ~or t!.'s stuay involved two sepa a e s~~ve»s.



The Third Vationwide Outdoor Recreation P1an  Con't!

The fiz'st was a national telephone survey o; 4,829 respond:ents,
conducted in June, 2977. 2'he secona e~'ey ~as a pez'sonal in:e. ~ie
survey of 23,829 persons at 2SS .=ec'eraL recz'cation areas dur 'ng tne
mnter, swrmer and faLL of 2977.

The survey measured activity participation, socio-economic
charact~stics of articipants, opinions about the importance of
reczeation, user satisfaction, ana pre, erences regard ng the allo-
catio~ o~ Federal .funds for recreation.

The suz"aey inc~Med five boating relatea activ" �..'es: 2! canoe nc,
ezyaking, and z 'ver running; ',' sailing; 3!- vater skiing; 4! fishinc;
and, S! other boating. Participation was also estimated for 2S other
recreation activi ti es,

III. NATIONAL AND REGIONAL BOATIVG STUDIOUS

Great Lakes Basin Framework Studv A endix No. R9 Recreational Boatin

Great Lakes Basin Caamission. Ann Arbor, Aichigan. 1972.

2'his report contains the recreational boating information com-
piled as part of the Great Cakes basin:rmevork S&y. Data jor
the report vas collected;rom e=istina state ~> <eaeraL boat"'ng
studies oj the Gz ea m~kes region. A'o prmcr y in;ormation was
collected. The states involved in he study were the eight states
bordering the Great Lakes. L!ata vere cgcregated and analyzed - r
five Great Mkes basin drainage reaions ana f jteen su&regions.

Si" cr.'t'eria vere determined to be mthin the scove of the s~y.
2'hey vere:

2! To determine the size, composition, and azeal distribution o.- tne
recreational boat fl,eet.

2! To determine the opportunities available for meetino the recz'ea-
tionaL boating recpcirements by evaluatinc the existing mc
potential capacity of the basin's surface ~ters.

.! F'orecast;lee size and demand-su"eely rei.=:icnsi -s jor -.he
perioas .'~8, 2 JG, ana 2'20.

4! evaluate a number o j z elevan struc=ma W non-s~~cma. alter-
natives to meet ~stinc and pro~ected requiremen s-

S! Prepare a water resources developnent and manaoement pr gr~ .=cr
recreationaL boatinc, ard provide cost estimates for procrcr,".
e L ements.

8! Develop priorities jor uture sMies, investigations ar~ research
to be consiaered as paz't o~ the ~reat Lakes basin >rammcrk.



Lake Nichi an Re ional Boatin Survey and Analysis. Depaztment ot the
Anny, Corps oi Engineers. Chicago District. Economic Branch. 197~.

.hs objectives o2 =ie Lake .Yich"'=cn .core tional Boc inc BtMy
vere iw-fold. The;irst objective was to describe wi ana.'yze
the present patterns j boatin" on Lake Mich'gan via the information
provided by a sample survey o; boatez's in tne region. The second
objective ms to estvnate tire chance in dern~a, oz Lake iVich"'"an
boating f an',lities. The z'egion of Lake .Yicnigan which as steed

this report extended fran c,scanaoa Fcrboz' 'n Dpper .'4ichiccn
south alon" the western coast of Lake .'6 hiccn to Benton Bar oz
in .%ohioan. 2'n addition, all the 'ez bors on =z een Bay ard Lake
winnebago acre inc~ed in the s~y rec 'on.

Forty-,="'ve hundred mail questionnaire instruments ver e sent to
residents of counties mthin appratimctely Su miles of Lake michigan,
Lake Vinnebago, or Green Bay; 2,030 useab".e responses sere reWrnea.
The survey ~s desirnea to solicit information about the largest -oat
ozJned by the respondent.

The data vere analyzed oy means of a multz.p'e recressz'.on model.
These ~~ta included socio-economic, Mansportction, dockage are
cost information. An economic bene;it evaLuation or boatinc on
Lake .'michigan ~s also per f~ed. This ~cs done by ca'l~~lcting
the total present do ~ cost of boating inc~ed by the boat ~er
through the usej~l life o, he boat.

Great Lakes Basin Framework Stud: A endix 21 Outdoor Recreation.
Great Lakes Basin Commission. Ann Arbor, 'kichigan. 1975.

This report 's part of a comprehensive planning sMy >or tne
entire Great Lakes Basin. The sMy zelies upon e=.'stir< data
sources to develop cn outdoor recreation plan .-or the Basin. A
general analysis of supply cnd demand is presented by sub-recion,
along Ath recommendations to improve the ~~anality mi ouantity of
outdooz z'ecz'sation opportunities. Recreational ooa.in@ is tree:ea
separately in Appe&-~ R9.

Recreational Boatin in the United States in l973 and 1976: The Nation-
wide Boatin Surve . U.S. Coast Guard. Washington, D.C. 1978.

This study ~ conauctec by means of telepnone surveys
strcti fied random sample of aoout 24,000 households conauctea in
the first nal j of 287~ ~ zepeated  mth a different sample o, the
same size! in 2977. Telephone interviews ~ere conducts mth 5,5'0

seholds ~ho had armed or operated "oats ~ing the precedinc
year, and briefer interviews vere conducted A.ph 28,000 non-'oatir
househoLds. B'stz'mates ~ere developed o> var" ous cncracteristics
o2 the nation's recreational boaters and their boats, ~th a par=.-
culcr emphasis on safety reLated characteristics.
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Ener Conservation Potential of Recreat ional Boar in Activity. Weinblat t,
Herbert, and Michael Lam'ence. U.S. Department ot Transportation,
Washington, D.C. l979.

This report e"marines energy consumption -y recze tiona; boa:ers.
It swenarizes energy related surveys conducted by the V.S. C as
Ghat, the boa.ing industry, and severaL prwate, state and;ederaL
agencies. Information on the recreationaL boating fleet, including
discussions of types of boats and engines and the fuel-consuming
characteristics of the, lect are presented. Data on recent trends
in fleet size ana ccrrrposition are reported, and effected c,handes in
fleet size and fueL consumption tnz ough the year 2000 are discussed.
Comparisons of various conflicting data sources are presen ed. he
onciusion oj the report presents some potential publ;c olicy op-.'ons

vhicn might Leaa to a reduction in;uel used jor . ecreational boating.

IV. SELKCTED BOATING STUDIES WITHIN MICHIGAN

Public Marina Im act on Local Bn lo ent. Recreation Research and Planning
Unit. Department of Park and Recreation Resources. Michigan State
Univ er sity. 1971.

The pmpose oI this study vas ro measure the economic impact oT
a nev marina site in a small M~whigan city,'population 0,00 !.
This vas done to prmide documen:ation >o":he use oT "conomic
Development Agerwy .wnds for ma ina cons~action. Because o
vish foz anonym.'> by residents of the =ea,:he sM regi "n 'as
not iden iIiea in the report.

The methoa of analysis vas a time sez=es e=amin ion "j mp.oymenr,
gz'oss sales in boat-related economic sec:crs, ~ attendee. =ec ~~-
ary data vexe collected foz the period 195=-'9."'., axa prindry -=-
vere collectea for the s~y year, 19o8. ~" ymen. bejore and after
completion of the marina vas covrpared in cr 'e ro ident'',=~ employ-
ment vhich could be attributed, both direc. y and ir~" rect'",
the marina operation.

The effects of the marina vere measured us- ng a eas: squares
estimation p. ocedure. The result of ~he saudi inai"ated the c""i=ion
of appro~a ely siz: .;ull-time jobs 'n tne smay gaea.

1970 Gasoline Consum tion Stud for Mt-of-State Boaters 0 eratin in
Mich an's Great Lakes Waters. Chubb, Michael and Wenner, Kenneth.
Department of Park and Recreation Resources. Michigan State University.
1971.

This stay ms desumed to pravide an estimate oI he mount
gasoline purchased in .Michigan for zecrearional boats reg".'srer m a
oui-of-state loca .'ons and entering Michigan by vater. ~ he study '-'as
done by means of acpveying .Kch"'gan marina operarors, ~n;9~0,



1970 Gasoline Consum tion Study  Con't!

theze vere 50g marinas opezating in the stc=e. 0- these, Z1 providea
information on sales of gasoline to out-of-s-ate -oaters joz the
perioa from June 15 to September ZO. From th's sample, gasoline
consumption for out-oj-smte cra;t res calculated'..

Gasoline purchases for aLl Hichigan marinas ~~ere solicitea from
gasoline distributors. Given total maz".'na sales, the percentaoe oz
gasoline used by cut-of-state boaters ms calculatea. The ma. oz
conclusions of the report were that Hichigan marinas sold 7 mil:ion
galLons of gasoline in 1970, of which 85.",000 gaLLons @ere purchased,
by out-of-sta e boaters.

An Anal sis of Recreational Boatin Ex enditures  A Study of Lake Michi. an
Boaters. Warner, Thenas. M.S. Thesis. Michigan State University. 1974.

This study measured boating reLated e=penditures of boa.ers using
Great lakes marinas Located on the western  Cake Hichigan! coas of
9Kchigan. Hail surveys vere sent to 500 boaters tha" used nine
selected maz 'nas. Three-hurst ed and twelve useable responses ~sere
z eceiv ed.

The thz'ee primary purposes of the study sere to determine 1! the
es:tent to which socio-economic status characteris-ics affected boa ing
expenditures, 2! t" what decree craf. ype and size 'ere .actoz's re-
Lated to e pend; ~res, and 5! whether dij erences in c a, . utilization
due to traveL time or Length of boat ng participation a;fected
spending for recrea-ional boating.

l3ata ~s analyzed usinc rearession anaLysis ~ non-pcz~e~ic
~-wry analyma of v~ance techn".oues. The results of the analysis
of socio-ecozuseic character'sties shmed that increases in income,
family size, and age of the craft <mner had a positive impact on
boating e �enaitures. As the crajt ~er's Level of education in-
creased, szpendi ures decreased. Other sign' j;cant !indincs vers:
2! <comers of motorized cz'aft spend more on boating activity nan
~ere of sail cra;t; 2! expenditures increased w.'th craft size;
8! the greater the distance andlor rmeltime between the boat
~er 's zesidence and the marina, the greater the ~endi-.~es m"~e
by the boater; 4! the greater the ~oer of days the bo t ms use,
the greater tne expenditures; 5! the Longer the c.ajt is kept in
the eater, the greater the ~enaitures; 'and 8! as boa- maintenance
increases, boating erpendi tures decrease.

Pro actin Use of a Pro osed New Lake Michi an Marina � A S atial
Ana1. sis Ao roach. Hazz, Chien- Ph.D. Thesis. Michigan State
University. 1975.

The puz'pose o+ this stuay "as to estimate the maonituaq o-.
potentiaL use for a proposed maz'ina a. Benton Barber-Zt. Jose hp
iVichigan. The methodology used in he s~y '~as a spatial nal sis
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Pro ectin Use of a Proposed iVew Lake Michi an Marina  Con't!

appzoach. The basic c=ncept o~ this method is tha:he ~ber
visitors us" ng a maz -na s a unction o, tne d stance to ne ma. na
si te.

vo mail questionnaires vere used
to marina operators, and vas used o
avaiuzoility of dockage in the study

oaters, and p ovided data on the
study area.

to coLLect data. We vas sen
gain 'n formation about ihe
zegion. The other vas sent
demand . or slippage in the

The conclusions oT tne stuay vere that tnere vas insu,~fic'ent
dockage in the study area. Demand vas,ound to vary invez'sely vitn
the distance betveen potent'al users and the proposea si:e. Tt va-
also found that intezaening facilities vere a major factor in dete-
mining the potential use or a site. The estimated number; oaters
decz eased drastically vhen the factor of intervening, acilities vas
introduced into the analysis.

The goal o! this stud» vas to estimate t' he impact of »rea Lakes
recreat" onal boating on the economy of iKcnigcn. This impact vas
measured and reported in thz'ee di;,ezent va s: 2! dolLar flov n.o
the economy of Michig~; 2! dollar f ov into indiv~~al indus~.'es
vithin the economy; arri, 8! the number of �"obs created vithin these
indus".ries. Tvo study zeg one for data collection mi analysis
vere desionated:  Region 2! Sw' Michigan,,VV ILlinois, and .VE
Indiana;  Region 2! the entire state of Michigan. r~endi~~e dct"
vere obtained fry surveys conducted by Warner �974! and Zan  i97S!.

An Estimation of User Benefits Associated With the Michi an Public Access

Site Pro ram for Inland Lakes. Thomas D. Warner. Ph.D, Dissertation

Dept. of Resource Development. Michigan State University. East Lansing.
1976.

nis study estimated total dollar bene~its to users o- .4 h"'gan's
389 inland Lake access sites at 820 bi'Liion doLLa s mnuahly. he
traveL cost method vas applied to fata collected at L8 publi access
sites in order to estimate aemand curves for these sites. Zemand
curves vere estimated;oz each o= tne L6 sites and more genera
regionaL and statevide models vere developed and az:pl" ea -o non-
surveyed pubLic ac ess sites. Gse predict~ models vere tested
against actuaL site use ~or sites vi n vehic:e coun.ers.

The Im act of Great Lakes Recreational Boatin on the Econom of Michi an.
Schott, Rober t. M.S. Thesis, Michigan State University. 197 5.
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Predictin Use Levels for Michi an's Public Access Sites: A .'iultiole
Re ression Approach !v'ith an Emnhasis on Site Attractiveness.

James Siuyter. A. S. Thesis. Dept. oE Park and Recreation Resources.
Michigan State University. East Lansing. 1977.

This stud'p deveZoped and tested re;"inemen s in uae esti,~tion moceZs
deveZoped by terner in the <above s~dy. Be.'inemenrs incl&ed
aggregating origin zones into concen~c rings aro~ each s" te,
separating boating, rom non-boating uee o. vmlic cccess s'res,
adding at ractiveness and accessibi Zi y vcri~Zes to the vre iction
mocsZ. he re,inemen s res~Zted in some imvrovemen=s in �.he ere�-ict ve
abiZity of Warner's modeZ baaed uyon vehicZe counter matc. he ~aide
v~i Zity in boating access site cnaracteristics end hy-o-.nesized
inacmavxcy o. veh cZe counter date posed iY,;�-"cuZties in gener Zizing
the moaeZ ~-'rom the Z6 scmoZed si~es.
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COMPUTER DATA BASE XICHIGAN RECREATIONAL BOATING

The foU.owing data bases have been assembled and stored on tape at Aichigan
State University. Researchers oz planners wishing to access these files should
contact the Department of Park and Recreation Resources, M.chigan State
University for access and retrieval procedures.

WATKRWAYS 1977 RECREATIONAL BOATING SURVEY

a. Sample of 13,933 registered boaters
b. Origin-destination data by county for Creat Lakes and inland boating,

transporting of boats, launching, storage, and boating safety.
c. FILES include a raw data file of survey data, an SPSS file, and

FORTRAN programs for analysis of ozigin-destination patterns.

2. MICHIGAN 1976 RKCREPZION SURVEY

a. A telephone survey of 17,781 households in Michigan
b. Compzehensive data on socioeconomics, recreation participation,

trips, expenditures on trips. Includes 73,890 recreation
par ticipations, 3896 of which involve boating in 13 boating
activity categories.

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

3. 1980 SZA GRANT RECREATION BOATING SURVEY

a. Sample of 3341 registered boaters
b. Data comparable to 1977 WATERWAYS survey plus socioeconomics, boating

activity, reasons for boating, evaluations of quality & quantity of
local boating opportunities.

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

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

D~OPNENT OF MICHIGAN GREAT LAKES BOATING REGIONS

An examination of regionalizations presently in use within M.chigan

resulted in a decision to develop regions specifically tailored to Great Lakes

boating rather than to employ axis ting multiple use regionalizations . Three

criteria were used to develop the Great Lakes boating regions:

I ~ The regions should reflect, Great Lakes boating market areas.

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

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

bats from the 1977 Recreational Boating survey were analyzed in order to develop

market-oriented Great Lakes boating regions, The regionalization employed in the

1977 Boater survey is deyicted in Figure C-1. Table C-1 breaks down the GL boat

days generated by origin and destination region. Notice that inland regions

are not associated vith their coastal markets in this zegionalization. Even

regions with coastal counties send as much as 68K of their GL boat days out

of the region.

In develoying a marker.-oriented zegionalization we utilized county to

county origin-destination data from the 1977 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 ad]scent to these groups were then examined for participation

interactions with the yrelistLnazy groups. Those with strong flows to or

from the groups vere included in the gzoup. This process was iterated until

nine regions became distinct. It was felt that further aggregation would
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obscure regional differences, and these groups vere finalized. A tenth

region, representing out-of-state participations, vas also added to the

regionalization. Once coastal regions had been established, inland counties

vere assigned to regions. Each inland county vas assigned to the contiguous

region that received the majority of GL boat-days of participation generated

vithin the county' This assignment process vas designed to identify flows

of participation from inland counties to the coastal zegion of greatest

participation, alloving for interregional flow compazisons.

Table C-2 summarizes 1977 boating activity in Michigan for tne Great Lakes

boating regions. An average of 82Z of all GL boat days generated in Michigan

remains vithin the region of ozigin. Nore importantly. over 60Z of the

market area of each Great Lakes destination region is included vithin the region,

with most regions containing mare than 75Z of their market. This is a

significant improvement over the present DNR regionalization.

Table C-3 i11ustrates the performance of the zegionalization on coastal

snd inland portions of each region. A quf.te consistent 90Z of boat days

generated vithin coastal portions of the region remain vithin the region.

An average of 59Z of boat days from inland portions of the reg,'ons rema'n in

region of origin. The Michigan Great Lakes boating zegions gzaphically

illustrate the east-vest split in the lover peninsula and depict a northvard

and vestvazd consumer orientation for Great Lakes boating in ~Zchigan

 see Figure 3, page 13!.



Figure C-1. Michigan Planning Regions
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Table C-l. Great Lakes boat.-days generated by
!QNR regions

Boat-Days
Remaining
In Region

1000's!

Percent

Remaining
In Re ion

Boat-Days
Generated

Re ion 1000's!

Totals 4193 73. 263072

Source: Analysis of 1977 Michigan Recreational Boating Study,
Raw Data 'Rapes

1 2 3
4 5 6 7A
TB
7C
8A
8B

9
10

11
12

13
14

Out-of-S tat

2190
21
73

151
108

71

225
79
48

156
28

103
186
146
103

75
285

e 145

1881
0

0
128

0
0

105
71

39
36
14

72

179

139
94

72
242

0

85.89

0.0
0.0

84.77

0.0
0.0

46.67
89. 87
32. 88

53.21
50.00
69.90
96.24

95.21
91.26

96.00
84.91

0.0
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Table C-2. Great Lakes Boat-days generated by
Great Lakes Boating

Boat-Days
Remaining
In Region
�000 's!

Boat-Days Percent
Generated Remaining

Region �000's! Zn Region

To taLs 4194 3323 79. 23

SGURCE: Analysis of 1977 Michigan Recreational Boating
Survey, Raw Data Tapes

1 219 8
2 343
3 413
4 429

5 85
6 189
7 210
8 134
9 48

Out-of-State 145

1883
2LL

326
295

67

LSO
196
122

43
0

85.67
61.52
78.45

6B.76
78.82
95.24
93. 33
91.04

89.5S
0.0
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MICHIGAV SEA GRANT PROGRA~

ADMINISTRATION

Howard E Johnson
Associate Director
334 Natural Resources Building
Michigan State University
East Lansing, Michigan 4882

RECREATION AND TOURISM SUBPROGRAM COORDINATORS

Daniel J. Stynes
Department of Park and Recreation Resources
131 Natural Resources Building

chigan State Universi.ty
East Lansing, Michigan 48824

.QCHIGAN SEA GRANT DISTRICT EXTENSION MARINE AGENTS

Alfred M. Beeton, Diz'ector
4103 I.S.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. Poiakovski
School of Natural Resources

University of Michigan
Ann Arbor, Michigan 48109

Michigan Sea Grant Extension Agent
U.P. Extension Center

1850 Presque Isle
rquette, Michigan 49855

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

John Schwartz
chigan Sea Grant Extension Agent

P.O. Box 599
County Building Annex
Tawas City, Michigan 48763

Bob Sposito
Area Agent
Cooperative Extension Service
Court House
St, Ignace, Michigan 49781

John McKinney
Michigan Sea Grant Extension Agent
Governmenral Center
400 Boardman Avenue
I'raverse City, Michigan 49684

Steve Stewart
Michigan Sea Grant Extension Agent
Cooperative Extension Service
County Building, 9th Floor
Mount Clemens, Michigan 48043
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OTHER SOURCES OF GREAT LAKES BOATING INFORMATION

MICHIGAN DEPARTMENT OF NATURAL RESOURCES

LAW ENFORCEMENT DIVISION

Marine Safety Section
4th floor, Mason Building
P .0. Box 3 002 8, Lansing 48909

RZC~~TION SERVICES DIVISION

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

WATERWAYS DIVIS ION

Waterways Division
Genenal Office Building, Secondary Complex
P.O. Box 30023, Lansing 48909

GREAT LAKES BASIN COMMISSION

Great Lakes Basin Cmzaission
3475 Plymouth Road
P.O. Box 999

Ann Arbo r, Michigan 48106

UNITED STATES COAST GUARD

Publications Department
477 Michigan Avenue
Detroit, Michigan 48226

UNITED STATES ARMY COP3'S OF ENGINEERS

U.S, Army Corps of Engineers
4 7 7 Michigan Avenue
Det r o it, Michigan 48226

BOATING INDUSTRY ASSOCIATIONS

Michigan Boating Industries Association
33150 Schoolcraf t
Suite L-4

Livonia, Michigan 48150


