
Snow + (X) = Use of Ski Slopes
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Introduction

What things, other than snow, attract skiers to ski
areas? Various combinations of facilities, management
practices, and a resort’s distance from metropolitan
centers are significantly related to total visitor-days
per ski area at each of 26 ski resorts in northern New

England and New York State. One visitor-day is one
skier visiting an area during one day.
During a ski season of relatively poor snow accum-

ulation (1964-65), total visitor-days per ski area were
closely related to a resort’s advertising program. The
following winter, when snow was abundant, the total
was related to a resort’s length of intermediate trails,
average driving time from metropolitan centers, per-
cent of trails rolled and packed, and number of in-
structors employed. Overage annual total visitor-days
per ski area for both years were related to a resort’s

average total advertising budget, driving time from
metropolitan centers, and average percent of the ad-
vertising budget used for broad coverage advertising
(magazines, radio, and television) .
How well the models developed in this study pre-

dict future use at ski resorts still needs to be tested
in independent studies. Nonetheless, as descriptive
devices that explain 71 to 89% of the variation in
ski-area use, the models suggest relationships between
management strategy and use patterns that may be

helpful in planning and developing ski areas.

Procedure

Total visitor-days during the 1964-65 and 1965-66
ski seasons and measurement of 16 other variables

(Table 1) assumed to affect use were obtained

through personal interviews with managers of 26 ski
resorts in northern New England and New York
State. Each resort had at least one aerial lift facility

in operation during both ski seasons. The resorts were
distributed:

These procedures were used to analyze the data
collected from each ski resort:

1. Factor analysis (1) was used to determine the

interrelationship among the variables.
2. In each factor, the variable with the highest fac-

tor loading was used as a predictor variable in a
multiple regression analysis (3) to explain total
annual visitor-days (Y) per ski area. Initial re-

gression functions included all linear and second
degree terms for the predictor variables.

Three sets of analyses were made: 1964-65 (the poor
snow year), 1965-66 (the good snow year), and the

average for both years. All terms in the final equa-
tions are significant at the .05 level.

Results

The equation that explains 83% of the variation in
use (Y 6:’) during the poor snow year is:

where:

X10 = Total advertising budget (dollars)
X15 = Percent of advertising budget spent on

broad coverage advertising (radio, tele-

vision, and magazines)
X16 = Percent of advertising budget spent on

brochures and leaflets.
The following equation explains 71% of the vari-

ation in use (Yc,) during the good snow year:

*Herbert E. Echelberger and Elwood L. Shafer, Jr.,
are Research Forester and Project Leader, respectively,
with the Northeastern Forest Experiment Station, Forest
Service, U.S. Department of Agriculture, Syracuse, N.Y.
The University of Vermont, Department of Agricultural
Economics, assisted in the study design and collection of
data in Vermont. Reprinted with permission from the
Journal of Marketing Research, Vol. VII (August 1970),
388-92
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where:

X3 = Miles of intermediate trails
X t t = The average of the sum of the driving

time (hours) from I3oston, Hartford,
New York, and Albany

X~2 = Number of instructors
.Y~,~ = Percent of slopes rolled and/or packed.

The following equation explains 89% of the varia-
tion in use (Y;,~~.) for the average of both seasons:
In&dquo;...........-............-....-- --- ---

where:

X10 = Average total advertising budget (dollars)
X11 = The average of the sum of driving time

(hours) from Boston, Hartford, New

York, and Albany
X f, = Average percent of advertising budget

spent on broad coverage advertising
(radio, television, and magazines).

Discussion of Results
The Poor Snoru -ScfMo~.&horbar;Three variables that dealt
with advertising were significantly related to ski-area
use during the poor snow year in (1) . The findings
are scarcely surprising, since advei tising is important
to the successful operation of most businesses. The

surprising point is that the three advertising variables
were able to explain so much of the variation in use
during the poor year.

In the initial regression analyses for eacli season,

one variable within each factor lepresentcd all other

significant variables within that same factor (Table
2) . For example, in (I), which describes use patterns
during the 19fi4-G5 season,

- 
,

X15 represents X:I, X1~, Xt4- (Factor III)
Xlg represents Xs, ,Yi ,- (Factor IV).

Although three advertising variables (X 10’ Xi~, and
X1r.) accounted for 83% of the var iation in ski-area
use, these same tltrce vati;tl)lcs, in effect, ~-epr~.scrrl 10

of the otlier original I(i independent variables (Table
2) .
These results suggest that additional research on

the elements, design, and effectiveness of advertising
campaigns may provide useful information for man-

agers who want to promote greater use of ski resorts

during periods of poor snowfall or, perhaps, duting
weekdays wlien use usually declines.

The Good Suow Suasott.-Most of the physical fea-
tures at the 26 ski areas did not change noticeably
between the two ski seasons (Table 1.). However,
snowfall during the winter of 1965-66 was above

average for most of Northern New England.
During the good snow year, miles of intermediate

trails, driving time horn metropolitan centcis, number
of instructors, and percent of slopes rolled and hacked
were significantly related to total visitors-days per ski
area, (2). We did not measure one variable that may
have influenced usc in the good snow year: the skicr’s
desire to ski. After the previous poor snow year, tliis

desire may have increased.
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TABLE I

AVERAGE VALUE AND RANGE OF VALUES FOR TOTAL VISITOR DAYS AND 16 VARIABLES AT 26 SKI AREAS
IN NORTHERN NEW ENGLAND-1964-1965 AND 1965-1966 SKI SEASONS

&dquo;Total miles ef all types of ski trails were used In analysis of the average for both seasons

hslope exposure was expressed as a combination of the sine and cosine of the slope’s angle from North.
’The average of the sum of the driving times from Boston, Hartford, New York, and Albany to each ski area (assuming 55 mph on express-

ways and 40 mph on primary roads).

Although managers would like to have uncompli-
cated explanations of recreation use patterns, such

patterns simply may not operate in an uncomplicated
manner. For example, significant second degree terms,
like -13.59XaXt4 in (2) are difficult to interpret-
beyond reporting that tlicy arc significantly related to
use. Herein lies a basic interpretation problem in

many kinds of recreation researcl~: to provide results
that are accurate and meanmgful to the manager.
Yet, if second degree terms were not included in the
initial regression functions, a significant proportion of
variation in use could not have been explained.
According to the factor matrix (Table 2) , the four

independent variables in (2) represent all but one of
the 16 variables measured. The length of intermedi-
ate trials was significant in (2) ; this agrees favorably
with tlic results from a skier preference study in New
York State: 54% of thc skiers preferred intermediate
rather than other types of slopes [2].

Average for Both Years.-Average use for both

years was telated to two variables significant in the
bad snow year, and to one variable significant in the

good snow year, (3). Advertising and accessibility
appear to be the most important factors in the suc-
cessful operation of a ski resot under various snow
conditions..

In the future, gravity models and some index of a
resort’s advertising campaign may sufficiently explain
variation in use intensity of ski areas. They should
probably include more than the four population
centers used in this study.

Limitations of the 1B1 odcls.- Inclusion of addition-
al variables might have improved the descriptive
capabilities of the use models. During the early
phases of this study, we tried to measure additional
variables for each ski area: number of ski rentals at
local ski shops; number of private dwellings for

rent; numher of establishments with liquor licenses;
sleeping capacity of surrounding hotels, motels, and
tourist homes; and dining capacity of nearby rcstaii-
rants. Howevcr, we wer c not able to obtain mcasure-
ments of these additional vat ial~les at all 26 ski areas.
Witliout data from all areas, the additional variables
could not be used in the analysis.
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The reliability of the three models is affected by the
accuracy of the use data. Some managers knew exactly
how many tickets they sold each day, but others could
only estimate this value. Furthermore, some managers
had actual counts of the number of days season ticket
holders skied, but other managers could only make
educated guesses. We could not control these sources
of error in use measurements. Therefore, the models
contain an uncontrolled source of variation that
cannot be explained matl~ematically.

Conclusions

It seems possible to develop mathematical models
that describe a significant amount of variation, in use
of Northeastern Ski resorts. ’These models define more

precisely than intuitive hunches what variables, be-
sides snow accumulation, are related to use of a par-
ticular ski area. However, if managers want models
that accurately predict use of ski developments, two
requirements are necessary. First, for a given number
of years, all variables that affect use must be mea-

sured ; and, second, accurate measurements of annual
total visitor-days must be supplied. In this respect,
publicly financed research can assist the private sector
only to the extent that the private sector is willing
to cooperate. Sufficient and accurate data must be
available to the researcher trying to predict demand
for private recreation facilities. Gathering such data
will always be difficult: in fact, the key items that
account for the most profit may be the very ones that
are the most difficult, or impossible, to obtain.
Our results also emphasize the extreme variablity

that (an be encountered in recreation behavior pat-
terns. Nlodels of ski-resort use patterns in two con-

secutive years contain entirely different variables. The
model that explains average use across both seasons
contains some variables from both of the previous
models. Therefore, future studies of recreation be-

havior-not necessarily just in the ski market-prob-
ably should investigate measurements averaged ovcr
several years in order to account for significant yearly
variations in weather conditions, management pro-
cedures, technology, and people’s tastes.
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Forest Recreation Symposium
Scheduled for October 12-14

A Forest Recreation Symposium, devoted to solv-

ing planning and management problems in the

densly-populated Northeast, will be sponsored in

Syracuse, N.Y., October 12-14, by the U.S. Forest Serv-
ice and the State University College of Forestry.
The objective will be to summarize progress in

recreatiou research and management and to pass on
results to recreation managers who can put them to
use, according to co-chairman Warren T. Doolittle
and Russell E. Getty. There will also be discussions
of recreation management and planning problems
that require further research. Approximately 200
natural resource managers and planners from the
Northeast are expected to attend the three-day meet-
ing at the ’Randolpli House.
Edward E. Palmer, President of the College of

Forestry at Syracuse, will open the symposium. The
first technical session will be devoted to planning
and developing the recreational resource, chaired by
Rolland Handley, Director of the Northeast Office
of the Bureau of Outdoor Recreation. Topics to be
covered include forecasting recreation demand, de-

sign and lay-out of facilities, identification and inven-
tory of the resource, impact of recreation on the

economy, and private recreation enterprises.
George Hamilton, Special Assistant to the Governor

of New Hampshire, will direct a session on managing
the recreation resource. Speakers will present papers
on preserving natural ecosystems, landscape man-

agement, extra-market values of natural environ-

ments, inventorying use, and multiple-use manage-
ment.

A program entitled Characterizing the Recreation
User, chaired by Conrad Lickel, Director of Penn-

sylvania State Parks, will cover campers, back country
hikers, conservation groups, huntcrs and fishermen,
and skiers.

William Everhart of the U.S. National Park Service
is chairman of a session on specific managerial con-
siderations related to users. The topics to be covered
include unwelcome guests, crime, communicating
with users, facility rehabilitation, and managing rec-
reation saturation points.

Concluding the symposium is a session called A
Look at the Research Task Ahead, directed by Rich-
ard J. Costley, Director of Recreation for the U.S.

Forest Service. Presentations will be made on cul-
tural considerations, management problems, organiza-
tional influences, financial considerations, and per-
sonal values. The symposium will be summarized by
Paul F. Graves, Professor of Forest Administration
at thc College of Forestry.

For additional information and pre-registration
forms, contact: Coordinator of Continuing Educa-

tion, State University College of Forestry, Syracuse,
N.Y. 13210.
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