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PROJECTED CflANGES IN NORTHEASTERN SKIING 
PARTICIPATION AND SUPPLY CAPACITY 

AS INFLUENCED BY A CHANGING 
ECONOMY 

by 
I I 

Harvin Kottke-

I NTRODUCT I ON 

The Problem 

Skiing demand In the Northeast has increased greatly in the 
last decade, but future prospects are clouded by the slowdown in 
population growth, changing age composition, energy shortage s 
and Inflation. The purpose of this study is to e x amine the pr o s
pects for continued growth In demand for both downhi 1 1 and cros s 
country skiing taking into consideration socioeconomic variables 
that could influence changes in demand. Growth In deman d f o r 
downhill skiing has important implications for future dev e lop ment 
of ski areas and expansion of lift capacities. Ultimate l y any 
expansion or contraction of the ski market can have an economic 
impact on recreation-oriented rural communities. 

Recent annual growth of the downhi 11 skier market avera g ed 21 about 6 percent nationwide and about 16 percent In New England . _ 
Cross-country skiing is also becoming a popular winter activity 
with a growing number of commercial and public ski trails being 
developed. Most of the growth In the ski market took place durin g 
the seventies ; a period dominated by the I'youth culture . 11 In 
contrast, the years ahead may be a transition pe riod with rela
tively slow growth of population in the Northeast, an increase in 
household formation, a decrease in fami Iy size, an older average 
age of population, more women in wage-earning occupations and 
higher levels of per capita income. On top of all this, threat 
of severe energy shortages may occur from time to time. 

17 Professor, University of Connecticut. This report is based 
on research conducted under regional projects W-133, "Deter-
minants of Choice in Outdoor Recreation" and NE-IOO , "Recre
atlon Marketing Adjustments in the Northeast . " 
Goeldner and Farwell IS, pp. 20-22]. These growth rates are 
based on average annual skier visits per ski area in a sample 
of II~ ski areas and included the 1976-77 snow drought year 
which reduced visits to Western ski areas. 
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Such anticipated changes raise questions about the influence 
of socia-economic variables on the rate and level of skier par-
ticipation in the future. What effect would a "slow down" in 
population growth have on the ski market? Would an older 
population participate in ski ing at a lesser rate? Are smaller 
families more likely to participate in skiing than larger fam
ilies? Would an increase in women wage-earners and its conse
quential rise in per capita income lead to greater participation 
in ski ing? 

Objectives 

A major aim of this study was to obtain and analyze infor
mation that would help to provide answers to the above questions. 
Specifically, the objectives were: 

1. To measure the influence of selected socio
economic variables on downhi I I and cross
country ski Ing participation rates by North
eastern households. 

2. To estimate the projected change in level of 
regional downhi 11 and cross-country ski Ing 
participation between 1976 and 1982. 

3. To estimate the regional downhi 11 ski ing 
supply capacity. 

4. To obtain an origin-destination measurement 
of the travel distribution patte-n Involved 
in downhill ski ing. 

Data Sources 

A primary source of data for this study was the 1976 North
east Recreational Lodging Survey (NRLS) which included Information 
on participation in outdoor recreation activities as well as on 
use of recreational lodglng •. !/ A total of 927 Northeastern house-
holds responded to the mall survey wi th useable informati on. The 
names and addresses were obtained fron published tel e phon e 
directories and were selected on a random basis. 

Data on number of ski areas and ski 1 i fts were obtained 
from the Eastern Ski Map and Vacation Guide [3] and data on skier 

1/ A summary of the information on recreational lodging from the 
1976 survey Was reported by Kottke [8] in 1979 . 
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origin-destination travei patterns were obtained from a i976 maii 
survey of ski area operators (hereafter referred to as the 1976 
Survey of Ski Area Operators) conducted by the author. 

Procedure 

I. The 1976 NRLS data were tabulated to provide descriptive 
statistics on a state basis and to provide input data for re
gression analysis. 

2. Equations were constructed to estimate the relation 
between ski ing participation and relevant explanatory variables . 

3. A benchmark si tuation was established by applying 1976 
average values of explanatory variables to the equations and the 
resulting participation rates were multiplied by the total number 
of participants to obtain a regional level of participation . 

4. The average values of the explanatory variables were 
projected to 1982 on the basis of recent trends and applied to 
the equations; and then multiplied by total number of partic
ipants in the same manner as for the benchmark situation. 

5. An estimate of total skiing supply capac I ty and its 
distribution by states was made by using data on number and types 
of ski lifts at all of the region's ski areas . 

6. An origin-destination model of skier travel was developed 
using data from a sample of ski area operators. 

DOWNHILL ANO CROSS-COUNTRY SKIING 
PARTICIPATION RATES 

Extent of Participation 

In 1976, nearly 1.8 ml Ilion Northeastern households partic
ipated in downhi II skIIng and over a half mi ilion households 
participated In cross-country skiing (Table 1).11 The majority 
of the skiers resided In the larger, densely populated states of 
Massachusetts, New York, Pennsylvania and New Jersey. Rates of 
participation varied noticeably among the states. 

.!/ The 1.782 mi" ion downhi II skier households and the . 54 
ml II ion cross-country skier households ·are not additive 
because some households participate In both types of ski ing. 
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Table J. Estimated "Number of Households Participating in Sk iin g 
by States, Northeast Region, 1976. 

Total Ho useho ld 
State Downhill Sk i e r Cross-Country Skier Popu l ation 1/ 

Households Households J u 1 y 1 , 1976-

(OOO's) (% ) (000'5) (t) (000'5) (%) 

HE 29 1.6 14 2.5 356 1. 9 

Nli 26 1.5 7 1.2 257 I .3 

VT 33 1.8 4 .8 167 .9 

HA 261 14.7 95 17.6 1.971 10.3 

RI 18 1.0 2 .4 316 1.6 

CT 116 6.5 15 2.8 1 .053 5.5 

NY 621 34.8 246 45.6 6,381 33.2 

PA 248 1 3.9 81 14.9 4,062 21. 1 

NJ 280 15.7 18 3.3 2,458 12.8 

DE 9 .5 .2 192 1 .0 

HD 129 7.3 46 8 .6 1 .367 7. 1 

WV 12 .7 11 2. 1 619 3. 3 

Total 1 ,782 100.0 540 100.0 19.207 100.0 

1/ u. S • Bureau of Census, Current POEulatlon Rel?;0rts, [14. p. 71 
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Participation rates are measured in two ways. namely, (1) 
percent of households participatinw and (2) days ~f partlcipation 
per year. The fi rst describes the breadth of involvement wi thin 
a given population. The second describes the intensity of in
volvement by active participants. 

Percent of Households Participating 

Variation In participation among the states occurs primari ly 
in "percent of households participating." Overall 9.3 perce 'nt of 
the Northeastern households participated in downhi II ski ing and 
2.8 percent participated in cross-country ski ing (Table 2). These 
rates indicate a rather small involvement as far as the whole 
Northeast popUlation is concerned. However, downhill skiing par
ticipation varied from a low of 2 percent in West Vi rginia to a 
high of 20.8 percent in Vermont. Cross-country skiing partic-
ipation varied from a low of less than I percent in Rhode Island, 
New Jersey and Delaware to a high of 4.8 percent in Massachusetts. 
Intuitively, it appears that the variation in percent participation 
among states is partially associated with the availability of 
sup ply. For e x a mp Ie, I tap pea r s t hat dow n h ill ski i n g had h i g her 
participation rates in states having extensive skiing faci I ities 
than those having few. Cross-country skiing, on the other hand, 
which is less dependent on developed skiing facilities varies to 
a lesser degree among the states. The supply of skiable space 
for cross-country skiing is more widely dispersed among the states 
than is the supply of downhi II skiable space (or more importantly, 
the supply of uphill 1 i ft faci I i ties). 

Days of Participation Per Year 

Intensity of skiing involvement as measured by "days of 
ski ing per year" does not vary great Iy among stat,es, but, it does 
vary noticeably among households, That is, about 20 percent of 
both downhill and cross-country skier households skied less than 
5 days per year in 1976 while over 3 percent in each type skied 
over 50 days (Table 3). Of the 3 measures of central tendency, 
the mode is probably' the best representative for an average esti
mate in this case • .!.7 For downhi II skiers the mode was 7 and for 
cross-country skiers the mode was 12 days per year. 

17 A subjective evaluation of the survey responses by the author 
suggested that the respondents may have over-stated the number 
of days skied, particularly in the case of responses faliing 
in the higher brackets of the distribution. Standley-LaPage 
[13, p. 241 made a similar evaluation of their participation 
estimate for a study conducted in 1978. Their estimate for 
downhill skiing was a median of 13 days skied during 1977-78. 
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Table 2 . Percent of Households Participating in Skiin g by St a te, 
Northeast Region, 1976. 

State Downh i II Sk i e r Cross-Country Skier 
Househo Ids Households 

(Percent of Households Participatin g ) 

HE 8.0 3.8 

NH 10. I 2.6 

VT 20.8 2 . 6 

MA 13 . 3 4.8 

RI 5.7 .7 

CT 11.0 1.5 

NY 9.7 3 . 9 

PA 6. I 2.0 

NJ " .4 . 7 

DE 4.5 .7 

MD 9.5 3.4 

WV 2.0 1.8 

(Average Rate of Participation) 

Mean 9.3 2 .8 
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Participation in Both Downhill and Cross-Country Skiing 

Out 0 f the 1. 782 mill ion dow n hill ski e rho use hoi d s, I 6 • 3 
percent (.29 mi 11ion) also did some cross-country ski in g (Table 
4). Interestingly, these dual-ski ing households seem t o tre at 
the two types more as complements than as substitutes . In terms 
of days of participation, cross-country ski ing increased as down-
hi I I ski ing increased. Also the proportion of downhi I I skier 
households participating in cross-country skiing increased as the 
intensity of downhill skiing increased. 

In another study, the NE-IOO Regional Committee II, pp. 49-
50] in 1977 observed a strong complementary relationship between 
downhi 11 and cross-country ski ing but acknowledged that some sub
stitution occurred among the households surveyed. If these find
ings of a predominantly complementary relation are correct, then 
the future demand for downhi I I ski ing would probab l y not be 
adversely affected by growth In cross-country ski ing. 

Skier's Involvement in Other Outdoor Recreation Activities 

Skier households tend to be enthusiastic about all kinds of 
outdoor recreation. As shown in Table 5, skier households par
ticipated in most of the major activities at a higher rate than 
the average for all households. Cross-country skier h o useholds 
were the most active having had a higher rate than downhill skiers 
in 7 of the 10 activities. 

It may be noted that the other outdoor recreation activities 
listed in Table 5 take place in summer, and, therefore, would not 
ordinarily be considered competitive with skiing from the stand-
point of time. However, some people might reduce the length of 
thel r summer vacation in order to save time for a winter vacation. 
Then, too, some households might reallocate their household 
budgets by reducing summer recreation expenditures in order to 
spend more for winter recreation. While the data were not ana-
lyzed to test these hypotheses, it does not appear that skier 
households reduce their participation in other recreation activ-
ities in order to participate i n skiing. Rather the data suggest 
that skier households are perhaps more inclined to add-on and 
participate in a variety of recreation activities. 
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Table 3. Number of Days Households Participated in Skiing Per 
Year, Northeast Region, 1976. 

Item 

Days of 
Participation 

Per Year 

1- 4 
5-9 

10-14 
15-24 
25-49 
50-74 
75-124 

Total 

Mean 
Median 
Mode 

Downhill 
Sk I e r 

Households 

Cross-Country 
Skier 

Households 

(Percent Distribution of Households' 

19.7 
29.4 
14.4 
24.9 

7.7 
3.2 

. 7 

100.0 

19.2 
16. 7 
26.8 
11.8 
I 3 • 8 
4.9 
6.9 

100.0 

(Average Days of Participation) 

13.4 
10.3 
7.0 

15.7 
12.6 
12.0 

Table 4. Participation in Cross-Country Ski ing by Downhi II Skier 
Households, Northeast Region, 1976. 

Days of Downh III 
Ski ing Partlcl
patlon per Year 

1-14 
15-49 
50-124 

Downhill 
Skier 

Households 

(ooo·s) 
1132 

581 
~ 

1782 

Participation In Cross-Country 
Skiing by Oownhi 11 Skier 

Households 
% of OH Skier Mean Days of 

Households Participation 
Participating Per Year 

9.8 
20.0 
83.3 

16.3 

6 
I I 
53 

19 



Table 5. Participation In Selected Recreation Actlvi t i es by Sk ier Households and All 
Households, Northeast Region, 1976. 

Days of Participation Days of Participation 

Downhill Cross-Country Downhill Cross-Count ry 
Recreation Sk I e r Sk I e r A I I Skier SkIer A II 

Act i vity Households Households Househo l ds Households Households Households 

(Percent of Households Participating) ( Mean Days Per Year) 

Sightseeing 64 71 55 27 30 20 

Swimming 60 70 43 4 I 38 46 

FishIng 40 37 29 9 3 I 16 

Hi king 35 75 25 24 23 47 

Bicycling 45 46 23 31 51 36 

Boating 52 6 I 22 18 36 I 5 

Tennis 48 37 19 29 36 30 

Golfing 22 32 16 I 7 58 29 

Hunting I I I I 13 1 5 23 23 

Gardening 8 19 I I 61 43 64 

\D 
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FACTORS INFLUENCING THE DEMAND FOR SKIING 

A basic hypothesis of this study was that changes in popu
lation growth. age composition, family income, family size and 
other relevant variables would affect changes in demand for down-
hi 11 and cross-country ski ing. As a prel iminary step to the 
testing of this hypothesis, it may be wei I to briefly describe 
and summarize a set of relevant variables that might influence 
demand for sk ii ng. 

Socioeconomic Characteristics of Skier Households 

Characteristics of skiers have been reported by Goeldner, 
Fellhauer and Kates [6], Standley-LaPage [13], and others. Typ
ically, skiers are characterized as being relatively young and 
having above average income and education. In this study the 
mean ages of skier household heads were 33 for downhill and ~I 
for cross-country compared wi th ~8 for a 11 households (Table 6). 
Fami Iy incomes were about $20,000 for both types of skier house
holds compared with about $17,000 for all households. With re
spect to education, 76 percent of the downhi 11 skier households 
and 81 percent of the cross-country skier households had attended 
college compared with 55 percent for all households. Thus the 
typical characteristics of skiers apply to Northeastern skiers. 

Some other characteristics of Northeastern skier households 
are shown in Table 6. Compared with all households, skier house
holds: (I) Have smaller-sized families. (2) Have less off
work days (not as many reti red). (3) Have a higher employment 
rate. (~) Are more likely to be single. (5) Are more likely 
to be renters. (6) Are more likely to use recreational lodging. 

Composite Recreation Participation Characteristics 

As mentioned previously skier households tend to be avid 
participants in a variety of outdoor recreation activities. For 
purposes of analysis and description in this study, such a vari
ety of activities is called "composite recreation participation." 
Composite participation was used as a measure of a household l s 
overall involvement in outdoor recreation. As such the measure 
roughly indicates the degree to which a househoid includes out
door recreation in its life style. For this study composite 
recreation participation is measured on the basis of time spent 
in outdoor recreation and number of recreation trips taken. 

Skier households were highly involved in outdoor recreation 
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Table 6. Socioeconomic Characteristics of Household Respondents 
by Type of Skiing Activity, Northeast Region, 1976. 

Downhi II Cross-Country 
Socioeconomic Ski e r Sk i e r A I I 

Variables Households Households Households 

(Mean Values) 

Age of Household 
Head (Years) 33. I 40.8 47.9 

Family I n come ($) 20,912 19,158 16,724 

Per Capita I n come ($) 10,076 9,891 7,671 

Children Under 2 I 
Years of Age .90 .65 I. 02 

Family Size (No. 
Persons I n Household) 2.48 2.31 2.83 

Off-Work Days by 
Household Head (N o. ) 133 120 148 

Vacation Days of 
Household Head (No. ) 23 30 3 I 

(Percent Distribution of Househol ds) 

Employment Status 
Employed 93 90 70 
Retired 3 6 24 
Unemployed 4 4 6 

TOO TOO TOO 

Marital Status 
Married 61 70 75 
Single 39 30 25 

TOO TOO TOO 

Tenure of Residence 
Owner 62 63 73 
Renter 38 37 27 

100 100 lOii 



Table 6. Continued 

Socioeconomic 
Var i ables 

Highest Education 
Level Attended by 
Househo I d Head.!..! 

Grade Schoo I 
High Schoo l 
Technical 
College 

Type of Recreat I ona I 
Lodging Used~/ 

Second Home Owned 
Second Home Ren t a I 
Campe r 
Motel 

- 12 -

Down h I I I 
Skier 

Households 

Cross-Country 
Skier All 

Households Households 

(Percent Distribution of Households) 

0 0 0 
I 3 I 3 29 
I I 6 I 2 
76 81 55 

11m' TOO TOO 

(Percent of Households Using Lodging Type) 

13.4 15.4 6.8 
17.9 9.3 8.5 
36.4 53.4 19. 8 
66.2 54.0 37.6 

1/ Attended but not necessarily completed. 
!I Lodging used on all outdoor recreation trips , not exclusively 

skiing trips. 
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as evidenced by their average recreation hours which were 358 
for downhill skier households and 542 for cross-country skier 
households compared with 221 for all households (Table n. Also 
skier households took more trips than the average for al I house
holds and spent more days on recreation trips than the average. 
One noticeable exception to the "greater composite participatlon ll 

characteristic of skier households was their time spent on home
based recreation which was less than the average for all house
holds and much less than that for cross-country skiers. In all 
of the composite measures except "time spent on confere.nce-re
lated trips," cross-country skier households exceeded downhi II 
skier households indicating a very high level of outdoor recre
ation involvement by the former group. 

A Two-Part Procedure for Estimating Demand 

Heasurement of demand equations for outdoor recreation 1 
activities can be viewed as a two-part estimation procedure.-I 
The first part measures the relation between the probability of 
a household or person participating in the activity (i.e., the 
percent of participation as defined earlier) and a set of explan
atory variables. The second measures the relation between a 
household's or person's frequency or participation and a s e t of 
explanatory variables. Explanatory variables were selected from 
the list of characteristics presented in Tables 6 and 7 on the 
basis of giving the best fit to the equations. 

Demand Equations for Downhi II Skiing 

I. Probabili ty of Participation in Downhill Skiing 

Whether or not a household participated in downhill 
skiing was hypothesized to be dependent on 4 variables, namely, 
age, composite recreation time, family income and family size. 
An equation was formulated as follows: 

PrDh - f(A, R, Y, F) 

where: 

PrDh - probability of a household participating in 

17 For a discussion of the rationale for a two-part demand 
estimation procedure see Cicchetti, Seneca and Davidson 
{2, pp. 78-86]. 

( I ) 



- 14 -

Table 7. Composite Recreation Participation by Skier Households, 
Northeast Region, 1976. 

Heasu re of Downhill Cross-Country 
Composite Skier Skier A I I 

Participation Households Households Households 

(Mean) ( Mean ) (Hean) 

Recreation Hours
ll Spent Per Year_ 358 542 208 

Recreation T rips 
Per Year 8. I 10.4 5. 8 

Home-Based Recreation 
(days)y 56 133 63 

Tour - Based Recreation 
(days)11 22 28 18 

Site-Based Recreat I on 
(days)~/ 25 37 23 

Conference-Based Recre-
at I on (days)2/ 9 7 7 

t 7 Time spent in skiing plus the 10 outdoor recreation activities 
listed In Table 5. 
Spent in proximity of home. 
Spent in tour-type trips. 
Spent at a particular site for the whole trip. 
Spent on business related trips. 
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downhill skiing.!.! 

A D age of household head (years) 

R - time spent on a composite of outdoor. recreation 
activities by a household member (hours/year) 

Y - fami ly income of a household ($ per year) 

F - family size (number of persons) 

Application of the 1976 NRLS data to the above formulation 
resulted in the following least squares regression equation:!./ 

PrOh - .2951 - .0047 A + .00019 R + .0000034 Y 
(8.6*) (5.1*) (4.0*) 

- .0253 F 
(4.6*) 

(2) 

According to the results in Equation 2, age and family size 
had a negative Influence whi Ie composite recreation time and 
fami Iy income had a positive influence on the probability of 
downhill skiing. 

A regression equation may be used not only to show direction 
of influence, but also to estimate, on a qualified basis, the 
probabi lity rate that would occur given different quantity levels 
of the explanatory variables. This latter use of the equation 
wi II be presented in a later section. 

1/ 

2/ 

PrOh is a dichotomous dependent variable quantified as 
f 0 1 1 ow 5 : yes - 1 f no. o. I nth iss t u d y 1 i n ear r e 9 re 5 5 ion 
analysis was used with satisfactory results. Other methods 
used for dependent dichotomous variables are logit and pro
bit analyses. See Nerlove and Press [11] for a discussion 
of logit analysis and Witherington and Wi llis [16] for a dis
cussion of probit analysis. See Sim-Kottke [12] and Gould
Kottke [71 for applications of logit analysis. 
Numbers given in parenthesis are t values for this and ali 
subsequent equations. * - significant assuming a .01 prob
ability of error. ** - significant assuming a .05 probabi lity 
of error. R2 values were low for all regression estimates 
in this study. Relatively low correlation statistics are 
common when using regression analysis on cross-sectional 
data. Obviously, the regression results of this study should 
be interpreted as explaining only a part of the variation in 
ski ing participation. For purposes of this study, repre
sentativeness of the data, which is measured by the t test, 
Is of primary importance. Most of the coefficients in the 
equations meet the t test for statistical significance. 
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2. Frequency of Participation in Downhill Skiing 

How often do members of a household go skiing in a year 
and what influence do certain variables have on that frequency? 

As shown previously in Table 3, the modal rate for downhi II 
skiing was 7 days and the mean rate was 13.4 days with a wide 
dispersion around the mean. Variation in the frequenc y of par
ticipation was hypothesized to be associated with variation in 
the same 4 explanatory variables used In Equation 2 plus a 5th 
variable called vacation days (length of a skier household's 
vacation). This relation was formulatted as follows: 

where 

QDh • f(A, R, Y, F, V) 

QDh. days of downhi I I skiing per year by a skier 
household 

A.R,Y,F. same as in Equation 2 except that the data 
pertain only to downhil I skier households, 
not to a II househo Ids 

V - vacation days per year avai lable to a downhill 
skier household. 

(3) 

The 1976 NRLS data were applied to the formulation wI th the 
following results: 

QDh • 5.8753 + .0143 A + .256 R 
(.1) (5.2 * ) 

+ .0000517 Y - 1.2549 F 
(.4) (1.4) 

- .0057 V 
(. I ) 

(4) 

In this equation, the direction of influence is similar to 
that of the probability relation (Equation 2) except that age is 
positive instead of negative. This was somewhat unexpected, but 
it makes sense considering that years of experience may lead to 
greater skiing ability which could be an incentive for skiing 
more frequently. None of the explanatory varIables, except 
composite recreation tIme, had a statistically significant in
fluence meaning that frequency of participation apparently does 
not occur in well-behaved patterns. Perhaps decisions on how 
often to ski are made without a great deal of planning or per
haps some significant factors were omitted from the analysis. 

Another variable, for example, that could logically aid In 
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explaining frequency variation would be the price of skiing. It 
is qui te I ikely that skiing frequency diminishe s as price in
creases (i.e., price of lift ticket plus cost of lodging and 
transportation). Unfortunately data on skiing prices were not 
obtained in the 1976 survey. 

Although the equation is not as strong as desired, it does 
provide a reasonable framework for estimating purposes and offers 
insight on the variability of skiing frequency. In particular, 
the equation suggests a contrasting influence with regard to age. 
An implication of the results regarding age Is that although the 
aging process may dampen the probability of people becoming down
hill skiers, It may have a positive Influence on how often they 
ski when and If they become downhl I I skiers. 

Demand Equations for Cross-Country Skiing 

1. Probability of Participation In Cross-Country Ski i ng 

Cross-country ski Ing has only recently become a popula r 
winter recreation activity. The dispersed and rather un
structured nature of the activity makes it difficult to predict 
exactly where and how Its future growth will take place. How
ever, sufficient data (from the 1976 NRLS) were available to 
obtain some insights on the relation between cross-country skiing 
and several variables. It was hypothesized that the probability 
of a household participating in cross-country skiing was depend
ent on age, composite recreation time, home-based recreation 
time and per capita Income. The relation Is written as follows : 

whe re 

PrXc • f(A,R,B,PV) 

PrXc· probabi Iity of households participatin g in 
cross-country skiing 

A • age of household head (years) 

(5 ) 

R • time spent on a composite of outdoor recreation 
activities by a household member (hours/year) 

B • time spent In home-based outdoor recreation 
(days/year) 

PV • per capita Income ($ per year) 

Results of applying least squares regression to the data 
we re as fo I lows: 
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P r Xc = .0312 - .000139 A 
( • 4) 

+ .000139 R + .00035 B 
(5.5 * ) (4.7 * ) 

+ .00000196 PV 
(2.1**) 

(6 ) 

As in the case of downhill skilng,a ge had a negative influ-
ence as expected. The other 3 variables had a positive influ-
ence, also as expected, and i t is particularly interesting to 
note the influence of home-based recreation time. A fami ly's 
opportunity for and interest in home-based recreation apparently 
plays an important role In determining whether a family 
participates in cross-country skiing_ One of the advantages of 
cross-country ski ing is that it can usually be done around on~'s 
home (backyard, local park, golf course, open field, etc.) 

where 

2. Frequency of Participation in Cross-Country Ski ing 

The frequency relation was formulated as follows: 

DXc· f(A,R,F,V,PV) (]) 

DXc • days of cross-country ski ing per year by a skier 
houshold 

A,R,PV - same as in Equation 5 except that the data pertain 
only to cross-country skier households. not al I 
households 

F a fami Iy size of cross-country skier households 
(number of persons) 

v - vacation days per year avai lable to a cross-country 
skier household 

Appl icatlon of least squares regression to the data gave the 
following results: 

DXc • 22.1888 - .5522 A + .0098 R 
(2.4*") (.9) 

+ 1.0958 F + .0664 V + .000586 PV ( 8) 
(.3) (.5) (.8) 

In contrast to its positive influence on frequency of down
hi II ski ing, age had a negative Influence on cross-country 
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frequency. It may be that cross-country skIIng Is more demandIng 
physIcally than Is downhill skiIng and, therefore, was done less 
often by older people. Another possIble explanation Is that be
cause of the relatIve newness of the activIty the benefits of 
long experience had probably not yet begun to show up among the 
1976 NRLS respondents. 

All of the other explanatory variables showed a positive 
Influence, but were not statistically significant. Thus, vari
ation In frequency of cross-country skiing is much like that of 
downhill skIIng In having an elusive explanation. Whereas an 
Inclusion of a price variable may have helped explain the vari
ability In downhill frequency, such an Inclusion for cross-country 
skIIng would be less meaningful. Obviously, frequency of skiing 
depends ultimately upon the amount and frequency of snowfall, but 
this condition would presumably Influence all households equally. 
In other words, variations In snowfall from year to year may in
fluence frequency of participation In the aggregate for al I house
holds, but would not account for differences among households. 

Given the foregoing considerations, It was concluded that 
the estimating equations for frequency of downhill and cross-country 
skiing give a reasonable, although not complete,explanatlon of 
variability. Furthermore, the estimatIng equations for probabi 1-
Ity of participation give a fairly reliable explanation of vari
ablll ty for both downhill and cross-country skiing. Therefore, 
the demand equations were used, subject to the aforementioned 
q~allflcatlons, to estimate a 1976 benchmark level of partici
pation and a projected 1982 level of participation. 
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PROJECTED CHANGE IN LEVEL OF REGIONAL 
SKIING PARTICIPATION BETWEEN 1976 AND 1982 

What effect would changes in age composition, income. vaca
tion time and composite recreation time have on regional skiing 
participation levels over a 5 year period? What would the "net 
effect" be from a slowdown In population growth in conjunction 
with the foregoing changes? The projections presented in this 
section were designed to answer these questions. 

Projection of Mean Values and Population Data 

First a benchmark situation was established for 1976 by 
applying the 1976 mean values of the explanatory variables to 
the demand equations to obtain 1976 participation rates. Then 
the values of the explanatory variables were projected to 1982 
and these were applied to the demand equation to obtain projected 
participation rates. The 1976 mean values and 1982 projected 
values are shown In Table 8. It should be noted that the vari
ables would change at different rates. For example, mean age 
would increase 3 percent; fami Iy income would increase 6 percent; 
fami ly size would decrease 6 percent and vacation days would In
crease 6 percent. By using the demand equation approach it is 
possible to obtain a "net effect" of the combined set of changes. 

Results of the Demand Projection and Regional Aggregating Procedure 

1. Results for Downhi 11 Skiing 

Neither probability nor frequency of participation In 
downhill skiing would Increase greatly by 1982 according to the 
results (Table 9). Probabi IIty of participation would increase 
to .0971 and frequency woul d increase to 13.77 mean days (changes 
of 4.6 percent and 3.1 percent, respectively, from 1976). What 
these relatively small changes show is that positive effects of 
rising Incomes and smaller families would be counteracted by neg
ative effects of a rising average age. 

Another source of change is through a shifter of demand 
which In this case Is population growth. Although popUlation 
of Individuals was projected to grow only 1 percent, the popu
lation of households was projected to grow 7 percent (Table 8). 
When these popUlation changes were Incorporated into the calcu
lation (as shifters of demand), then the regional aggregate 
participation was estimated to increase 8. I percent. Host of the 
increase would come from a growing number of participants rather 



- 21 -

Table 8. Structural Data and Mean Values of the Explanatory 
Northeast Region, 1976 and Projected 1982. 

Variables, 

Benchmark Projected 
1976 198211 

Percent Change 
1976-82 Item 

Total Households 
Total Population 

(000) 
(000) 

Age of Household Head (Years) 
All Households 
Downhill Skier Houaeholds 
Cross-Country Households 

Composite Recreation Hours per 
Capita (Time Spent per Year) 

All Households 
Downhill Skier Households 
Cross-Country Skier Households 

Family Income ($) 
All Households 
Downhill Skier Households 
Cross-Country Skier Households 

Family Size (No. Persons in 
the Household) 

All Households 
Downhill Skier Households 
Cross-Country Skier Households 

Vacation Days per Year 
All Households 
Downhill Skier Households 
Cross-Country Skier Houaeholds 

Home-Based Recreation (Days) 
All Households 
Downhill Skier Households 
Cross-Country Skier Households 

Per Capita Income ($) 
All Households 
Downhill Skier Households 
Cross-Country Skier Households 

!! Projections based on trend data 
of the U.S. 1977 edition (15). 

19,207 20,550 7 
1 56,000 56,560 

(Mean Values) 

47.9 
33.1 
40.8 

208 
358 
542 

16,724 
20,912 
19,158 

2. 91 
2.48 
2.31 

32.63 
22.79 
29.78 

63 
56 

133 

7,671 
10,076 
9,891 
obtained 

49.3 
34.1 
42.0 

212 
365 
553 

17,727 
22,167 
20,307 

2.74 
2.33 
2.17 

34 . 59 
24.16 
31.57 

66 
59 

140 

3 
3 
3 

2 
2 
2 

6 
6 
6 

-6 
-6 
-6 

6 
6 
6 

5 
5 
5 

8,592 12 
11,285 12 
11,078 12 

from the Statistical Abstract 
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Table 9. Estimated Change in Downhill Skiing Participation by 
Between 1976 and Projected 1982, Northeast Region. 

Benchmark Projected 
Item 1976 1982 

Probability of participation 

No. of households participating 
(000) 

Frequency of participation per 
household ·(days pe r year) 

Mean 
Mode 

Re gional t o tal parti cipation by / 
housenolds (000 days per year)~ 

No. of individuals participating 
(OOO)y 

Regional aggregate participation 
by individuals (000 skier-days 

.0928 

1,782 

13.36 
7.U 

12,474 

2 , 851 

.0971 

1,995 

13.77 
7.21 

14,384 

2,993 

Households 

Percent Change 
1976-82 

4.6 

12.0 

3.1 
3.1 

15.3 

5.0 

per year) 19 , 958 21,S 76 8.1 
a/ Modal frequency was used to estimate aggre gate regional participation. 
~/ Number of skiers per household was 65 percent of the household members. 
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than from an appreciable extension In frequency of participation 
by downhill skiers. 

A 5-year growth rate of 8. I percent would be considered a 
slowdown compared to the ski market's growth rates ' prlor to 1976 
(probably over 30 percent In 5 years). 

2. Results for Cross-Country Skiing 

According to the results of the analysis, cross-country 
skiing would expand 17.1 percent between 1976 and 1982 (Table 10). 
Whi Ie frequency of participation would Increase less than I per
cent, probability of participation would Increase 15.3 percent. 

As with downhill skiing most of the increase in aggregate 
participation would come from growth In number of participants 
rather than from greater frequency. Rising incomes and greater 
time spent on home-based and composite recreation would be the 
major contributing factors, whl Ie an aging population would be a 
restricting factor. 

These results for cross-country skiing seem reasonable from 
the standpoint that the activity only recently began being widely 
adopted In the Northeast region. Compared to downhill ski ing It 
stili has a "lot of room" for growth. Should the 17 percent In
crease In demand occur, regional aggregate participation in cross
country skiing will stili only be about 60 percent as large as 
that for downhill skiing (13.1 million vs. 21.6 million skler-
day s) • 
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Table 10. Estimated Change in Cross-country Skiing Participation 
Between 1976 and Projected 1982, Northeast Region 

Benchmark Projected 
Item 1976 1982 

Probability of participation 

No. of households participating (000) 

Frequency of participation per 
household (days per year) 

Mean 
Mode 

Regional total participation by al 
households (000 days per year)-

No. of ~QdiViduals participating 
(000)-' 

Regional aggregate participation by 
individuals (000 skier-days per 

.0281 

540 

15.28 
12.00 

6,480 

934 

.0324 

666 

15.38 
12.08 

8,045 

1,086 

by Households 

Percent Change 
1976-82 

15.3 

23.3 

.7 

.7 

24.2 

16.3 

ear) 11 208 13 119 17.1 
a Modal frequency was used to estimate the aggregate regional participation. 
~/ Number of skiers per household was 75 percent of the household members. 
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DOWNHILL SKIER CAPACITY OF SKI AREAS IN THE NORTHEAST 

How much skiing capacity is there in the Noqheast? On many 
winter holidays and weekends, ski resorts are overcrowded with 
people often waiting in long lift lines for transportation up the 
hills and mountains. Usually all of the facilities, including 
the slopes, parking lots, tol lets, restaurants and lodges, be
come extremely crowded. However, on weekdays. which account for 
most of the skiing season, conditions are usually far from being 
overcrowded . As a consequence, it is quite difficult for ski 
areas to plan an optimum amount of skier capacity. Under such 
erratic demand behavior, It is not uncommon for supply-capacity 
to be something less than what would be needed for peak demand 
situations. 

Number and Size of Ski Areas 

All of a ski area's faclli ties contribute to the services 
being supplied to skiers, however, for purposes of this study 
only up-hili 11ft facilities were used for measuring amounts of 
skier capacity supplied by the ski areas. I}n 1976, there were 
218 ski areas In the Northeast (Table 11)._ Their dally skier 
capacity ran about 2000 skiers per ski area with a range from a 
few hundred to about 10,000 skiers. Among the state averages, 
the capacities ran from 933 in Rhode Island to 3,130 in New Jersey. 
Night skiing can Increase the dally capacity of a small area sub
stantially, which Is the major reason for Connecticut's average 
size being comparable to that of Vermont. Some of the largest 
ski areas In the Northeast are located In Vermont, but there are 
also many small areas in that state with only a few (large or 
small) that offer night skiing. 

State and Regional Lift Capacity 

Total 11ft capacity for each state is the sum of all ski 
areas' dally capacltles mUltiplied by the average days of oper-
ation per year. The result of this calculation is shown in 

.!.7 A thorough census of all ski areas Is difficult to obtain 
because there are some small ski areas that open only at 
certain times. usually weekends; some that are not open to 
the public and some that have only one or two rope tows with 
no other facilities. It Is possible that there were more 
than the 218 ski areas enumerated for this study. However, 
the omissions probably would not add enough to regional skier 
capacity to have a significant effect on the results of this 
study. 
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Table 11. Estimated Number of Downhill Ski Areas, Ski Lifts and Skier Lift 

Stat e 

ME 

NH 

VT 

MA 

RI 

CT 

NY 

FA 

NJ 

MD 

wv 

Capacity 

Ski 1/ 
Areas-

(Number) 

19 

29 

32 · 

24 

3 

6 

66 

26 

5 

2 

6 
Total or 
Regional 218 
Aye. 

by States, No ~hea8t 
Ski Lift..!1 

Cable Rope 
type tow Total 

(Number) 

55 7 62 

113 15 128 

141 8 149 

62 60 122 

5 5 10 

19 19 38 

230 63 293 

93 26 119 

24 7 31 

5 3 8 

11 5 16 ---
758 218 976 

Region, 1976. 
Slier Lift Capacity pe r Ski Area 
Day time Night Uai1y 
Ave. 2/ Ave. 3/ Ave . - (Number of Skiers) 

1371 125 1496 

1966 71 2037 

2297 71 2368 

1179 450 1629 

850 134 984 

1658 725 2383 

1583 218 1801 

1667 183 1850 

2620 621 3241 

1225 233 1458 

992 100 1092 

1682 207 1889 

J/ Estimated from data reported in the 1976 Eastern Ski Map and Vacation 
Guide [3] (except for MD and WV which were obtained from data reported 
in Enze1-Urcio1o [4]). 

~/ Calculated by multiplying the number of lifts by the following lift 
capacities in skiers per day : Gondola · 1000, chair - 700, T-bar • 300, 
J-bar • 50, poma • 150, rope tow • 50. 

1/ Estimation based on data obtained from the 1976 Survey of Ski Area 
Operators • University of Connecticut. 
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column 3 of Table 12 where, for example, Connecticut was esti
mated to have 1,115,000 skier-days of lift capacity. This 
measures an approximate maximum number of skiers that could be 
accommodated in the state If the ski areas operated at full 
capacl ty every day of the season.l/ 

Some way of deducting skier-days for times of closed or 
partial operations would give a more realistic estimate. In 
lieu of an actual count of such "Jess than full capacity" oper
ations, an average utilization rate was used In this study as 
the representat1 ve measure of skier lift capaci ty. I t was assumed 
that ski areas utilized 40 percent of their 11ft capacity over a 
season of operation. This means that on weekends and holidays 
ski areas were used at more than 40 percent of capacity (usually 
100 percent or more) and on weekdays the areas were used less 
than 40 percent of capacity. Goeldner and Farwell [5] have esti
mated that the average uti lization rate was 36.5 percent for all 
U.S. ski areas In 1974-1975. 

Using lift capacity utilization as a measure of available 
skiing supply, a regional total of 17,126,000 skier-days was 
obtained. New York had the largest amount with about one-third 
of the total, followed by Vermont with 3.5 million and ~ew Hamp
shire with 2.7 million skier-days available for downhill skiing. 

Changes in the Regional Supply of Skier Lift Capacity 

I. Changes During the 1960's 

Between 1962 and 1970, the number of ski areas in New 
England had grown 6 percent and number of lifts had grown 17 per
cent (Kottke-Libera [9, p. 3]). It Is Interesting to note that 
the growth in 11ft capacity was accompanied with an increase in 
number of ski areas. This was an expansionary phase of the ski 
supply and although the data apply to only New England states, the 
trend was probably paralleled throughout the region. 

2. Changes in Recent Years 

Table 13 shows that the number of ski areas has appar-

17 Operation at full capacity for the whole season could be un
realistic for the following reasons: (I) On weekdays most ski 
areas cut down on the number of lifts In operation. (2) In
clement weather (rain, snow storms, icy conditions, etc.) may 
prohibit operation on some days. (3) Some ski areas operate 
only on weekends. (4) Need for repairing or maintaining 
equipment may close down part of an operation for some time. 
(5) Snowmaklng may close off some sections of a ski area for 
part of the time. 
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assumed 40 percent utilization rate. Goeldner and 
Farwell [51 estimated the average utilization rate to be 36.5 
percent for U.S. ski areas In 1974-1975. 
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ently stabilized In the Northeast while the regional 11ft capacity 
has continued to expand during the 1975-1979 period. Based on 
the estimates made In this study, 11ft capacity has Increased at 
an annual rate of about 2 percent which Is roughly the same annual 
rate (17 percent over 8 years) that was estimated for the 1960's 
In New England. In other words, the supply of skier 11ft capac
Ity has continued to increase at an average annual rate of about 
2 percent over two different growth periods. In recent years 
emphasis seems to be more on expansion of existing areas and less 
on development of new areas. 

Table 13. Changes In Number of Ski Areas and Regional Skier 
Lift Capacity, Northeast Region, 1975-1979.!/ 

Item 

Number of 
Ski Areas 

Regional 
Skier Lift 
Capacity in 
Sk I er-Days 
Pe r Day 
(000) 

Regional 
Skier Lift 
Capacity 
Utilization 
In Skler
Days Pe r 
Year (000) 

1975 

219 

400.6 

16,665 

1976 1979 
Annual Percent chan,e 
1975-1976 1976-19 9 

218 214 - • 5 -.6 

412.2 435.9 2.9 1.9 

17,126 18,133 1.8 2.0 

17 Estimated by the procedure presented In Tables I I and 12 
usIng data reported In the 1975, 1976 and 1979 Eastern Ski 
Hap and Vacation Guide [3] and in Enzel-Urclolo [4). 
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AN ORIGIN-OESTINATION OISTRIBUTION 

MOOEL OF DOWNH ILL SK I I NG 

Purpose of An Origin-Destination Distribution Model 

At this point. skier participation and lift capacities are 
brought together to see what the spatial distribution pattern of 
skiing looks like. Ordinarily in economic analysis, the demand 
side and the supply side of a market are brought together in an 
equi librium model to determine an optimum level of price and 
output. An origin-destination model serves a similar purpose 
in bringing two sides of a market together, but usually does so 
without benefit of functional attachments Incorporating the in- 1/ 
fluence of explanatory variables and without reference to price.
An origin-destination model of travel in connection with North
eastern downhi II ski Ing is shown in Table 14. A major purpose 
of an origin-destination model is to evaluate how well an esti
mate of consumer participation balances with an estimate of pro-
ducer capaci tV. A second purpose of such a model is to show 
where participants traveled from and where they traveled to. A 
spatial distribution pattern can be instructive for analyzing 
transportation and travel problems. 

Balancing Regional Skier Participation With Regional Lift Capaci ty 

In the previous sections, estimates were presented showing 
that in 1976 regional skier participation was 19,958,000 skler
days and skier lift capacity was 17,126,000 skier-days (Tables 
9 and 12).2/ This is close to being in balance with an inclin
ation for TTdemand" to exceed "supply." However, the "excess de
mand ll can be explained as a net out-flow of skiers to areas out
side of the region amounting to 2,832,000 skier-days (shown as 
3,703,000 going to outside destinations and 872,000 coming from 
outside origins in Table 14). Most of the "exported" skier-days 
originated in the southern part of the region and most of the 
lIimported ll skier-days were destined for the northern part of the 
region (mostly from Canada). 

An origin-destination model can be structured in functional 
form to be an equilibrium market model. As such it is usually 
called a spatial allocation or spatial equi IIbrium model. 
For an example see Kottke liD]. 
For a statement on the estimation procedure used to determine 
the distribution of ski ing participation by states see 
Appendix Table I. 



Table 14. Origin-Destination Distribution of Downhill Skier-Da~s, Northeast Resion, 1976 
1/ Number of 

Destinations- Skier_Days 
Origins ME NH VT MA RI CT NY PA NJ MD WV OR2) Total by Origin 

(Percent Distribution)1! 
----- - --- - -----

ME 92.9 5.1 1.9 .1 100 747 

NH 6.3 67.5 25.0 1.2 100 591 

VT 1.2 4.4 93.8 .1 .5 100 502 

MA 3.9 50.0 23.0 21.1 .4 .8 .2 .6 100 3048 

RI 4.0 41.3 16.1 6.0 29.6 3.0 100 199 

CT 3.3 5.4 49.9 21.9 .8 18.4 .3 100 1578 

NY 2.0 2.1 11.3 4.3 1.6 60.3 .6 17.8 100 6955 

PA .5 14.6 59.8 .7 24.4 100 2143 

NJ 3.5 4.5 13.3 .9 .6 30.8 8.4 17.4 .8 19.8 100 2374 

DE 15.3 6.9 13.9 63.9 100 72 

MD .6 6.2 2.6 1.3 3.5 2.7 83.1 100 1672 

WV 14.3 64.9 20.8 100 77 

O~/ 27.4 32.9 27.6 .2 11.9 100 872 

Total 6.6 12.9 16.9 6.4 .4 2.1 26.3 7.4 2.3 .3 .6 17.8 100 

(Number of Skier-Days by Destination in Thousands) 

1,376 2,693 3,516 1,330 83 446 5,468 1,540 486 58 131 3,703 . 20,830 
1/ Origin refers to a skier's state of residence and destinatio-n refers to location of the ski area visited. 
2/ OR - outside of the Northeast region. Canada, for example, is a major OR origin and the Western region is 
- a major OR destination. 
3/ Source: The distributions for ME, NH, VT, MA, RI, CT, NY and NJ were allocated on the basis of data from 
- the 1976 Survey of Ski Operators, Dept. of Ag. Economics, University of Connecticut. The distributions for 

PA, DE, MD and WV were calculated to obtain a balance between origin and destination skier-days. 

w 
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Maine, New .Hampshire, Vermont and West Virginia were the 
only states with greater lift capacity than their respective 
resident participation. Of course, many households ski outside 
of their resident state 50 that a balance of participation and 
11ft capacity within states would not be expected. For example, 
Connecticut ski areas provide 1.3 million skier-days of lift 
capacity, but only 18.4 percent (.29 million skier-days) of 
Connecticut skiers' participation is spent in Connecticut. New 
York residents spend 4.3 percent (.11 million skier - days) of their 
participation in Connecticut. What this indicates is that a con
siderable amount of "trading ll of skier-days among states occurs 
and this, In turn, Implies that a considerable amount of travel-
i ng is associ ated wi th downh ill sk ii ng. 

Spatial Oistribution Pattern of Travel for Oownhill Skiing 

The volume of skier-days emanating from states with the 
largest populations was usually distributed among more than six 
states. For example, Massachusetts' volume of skier-days was 
distributed among seven states plus states outside of the region 
(Table 14). New York and New Jersey had patterns similar to 
that of Massachusetts, whi Ie the Northern New England states had 
distributions more concentrated within New England.l/ 

In general, wider spatial distribution patterns mean greater 
amounts of traveling involved in getting to ski areas. Overall, 
Northeastern skiers are located in relatively close proximity to 
ski areas compared with skiers in other regions, e.g. the \./estern 
region. Therefore, relatively short traveling time and distance 
has been considered an advantage of the Northeastern ski market. 
As stated in Kottke-Libera [9,p.12), most New England skiers can 
choose a ski area wi thin 150 mi les from home. The same study 
concluded that travel would not be reduced greatly from the exist
ing pattern if skiers, in general t chose ski areas strictly on 
the basis of a least-travel cost objective. However, outside of 
New England where travel destinations are more dispers e d, appli
cation of constraints would probably be more effective in reduc-
In g t ra ve 1. 

Some of the di fferences in distribution patterns can be 
explained by statistical variation in sample size among 
the states. Obviously, larger states with large samples 
give a more complete representation among classes than do 
smaller samples. However, the difference in distribution 
patterns between Northern New England and New Jersey, for 
example, is mostly due to differences in the proximi ty of 
11ft capacity. 
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Com arlson of Pro ected Chan es in Re ional Partici ation and 
eg ona L t Capac ty or Downh ng 

Could the projected 8. I percent increase In downhill skIIng 
be matched by a similar Increase In 11ft capacity by 19827 A 
functional analysis of the supply side was not fe~sible, there
fore projection of supply was done by extrapolating the 1976-1979 
trend In regional 11ft capacity. In Table 13 It was shown that 
the recent annual rate of growth in regional 11ft capacity has 
been 1.9 percent. Therefore, the 1982 projected estimate was 
obtained by mUltiplying the 1976 benchmark estimate by 1.9 percent 
compounded annually. 

A comparison of the 1982 regional participation and 11ft 
capacity estimates Indicates that the two would remain relatively 
close to being In balance (Table 14). If 11ft capacity Increased 
by 1.9 percent annually and participation "slowed down" to about 
1.03 percent Increase annually, then the "crowded" conditions 
would probably ease and give way to a more comfortable level of 
skiing participation. At the same time, Northeastern ski areas 
would likely capture a larger share of the regional ski market 
thereby Increasing their Income potential. 

Table 14. Estimated Change In Regional Downhi II SkIIng 
Participation and Skier Lift Capacity Between 
1976 and Projected 1982, Northeast Region 

Item 

Regional aggregate 
downhill skiing 
pa rt I c I pat Ion.!.! 

Regional aggregate 
II ft capacl ty 
utllizatlonll 

Benchmark 
1976 

Projected 
1982 

Percent Change 
1976-1982 

(666 Skier-Days Per Year) 

19,958 2 I ,576 8. I 

17,126 19,173 I I .96 

1/ These estimates were originally presented In Table 9. 
"II The benchmark estimate Is "11ft capacity utilization" as 

presented In Table 12. The 1982 projected estimate was 
obtained by mUltiplying the benchmark estimate by 1.9 
percent compounded annually. 
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SUHHARY AND CONCLUSIONS 

This study Investigated the prospects for continued growth 
in demand for both downhi II and cross-country ski ing taking into 
account socioeconomic variables that could influence changes in 
demand. A major objective was to obtain information that would 
help answer the question: What effect would a "slow-down" in 
population growth, a change in age composition and rises in per 
capita income have on the ski market? 

Data from the 1976 Northeast Recreational Lod~ing Survey 
were used to estimate demand equations. Next a 1976 benchmark 
rate and level of participation were estimated by applying 1976 
average values of the explanatory variables to the equations. 
Then a 1982 projected rate and level of participation were esti
mated by applying projected average values to the equations. 
This was followed by an estimation of the regional downhi II ski
ing supply capacity. Finally an origin-destination model of 
downhi II skier travel was developed to bring the "demand" and 
"supply" estimates together and thereby to evaluate the inter
regional flow of Iitrade ll in skier days among the Northeastern 
states. 

According to the results of the analysis, participation in 
downhi 11 and cross-country ski ing is likely to continue expanding 
in the 1980's. Demand for the former is estimated to increase by 
8 percent while demand for the latter would increase 17 percent 
between 1976 and 1982. 

An increase in average age of household heads would, on the 
one hand, tend to reduce the proportion of households partici
pating in both downhill and cross-country ski ing. On the other 
hand, it would tend to increase the frequency of participation in 
downhill skiing, while having a slightly dampening effect on 
frequency of cross-country skiing. Rising incomes and smaller 
families would more than offset the negative effects of a rising 
average age. The IIslow-down H In population growth would also 
have a dampening effect on demand, however, the number of par
ticipants would continue to increase. 

Based on recent trends, downhi II skier capacity would be 
expected to increase about 1.9 percent annually wi th primary 
emphasis on expansion of existing ski areas rather than entry of 
new ski areas. Thus, with a projected 1.03 percent annual in
crease in demand, the ski market should continue to remain close 
to being in balance with crowded conditions perhaps easing some
what by 1982. 

Results of the origin-destination analysis suggest that 
there is a considerable amount of "trading" in skier-days among 
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the states and that the region experiences a "net export H of 
about 2.8 million skier-days annually. Some of this "net export" 
volume would be potentially available as demand for Northeastern 
ski areas in the event of a travel-constraining energy shortage. 
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Appendix Table 1. Estimated Number of Downhill Skiers and Total Skiing 
Participation by States , Northeast Region, 1976. 

Downhill Skiins ParticiE:ation 
Average 

Downhill per2/ 
State Skiers l / Skier- Skier-Days 

(OOO's) (Days per (OOO's) 
Year) 

ME 46.4 16.1 747 

NH 41.6 14.2 591 

VT 52 . 8 9.5 502 

MA 417.6 7.3 3048 

RI 28.8 6.9 199 

CT 185.6 9.5 1578 

NY 993.6 7.0 6955 

I'A 396.8 5.4 2143 

NJ 448 . 0 5.3 2374 

DE 14.4 5.0 72 

MD 206.4 8.1 1672 

WV 19.2 ~ 77 
2851. 2 7.0 19958 

l/ Calculated by multiplying the number of households by 1.6 (the average 
number of skiers per household). 

~/ Estimated modal rate of participation. The regional mode of 7 days per skier 
was obtained directly from the survey results (see Table 3) . The modes 
for the states were approximated by inspecting the distribution of means by 
states and using the regional mode-to-mean ratio to estimate the mode. 
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