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INTRODUCTION

Though tourism is receiving increased attention in scientific literature,
the accommodations sector lacks basic research on what factors most influ

ence its economic behavior. Several fundamental questions exist: What
determines consumer demand? What governs supply? How much does
demand and/or supply change when the determinants change? How dif
ferent are tourist and business travelers? What degree of competition exists
in the industry? In particular, of what influence are room rates, gasoline
prices and "bed" taxes?
One possible reason for the paucity of such analysis is that economists

interested in theory may have assumed that classical market models are
directly applicable to the lodging industry, thus negating any need for
special consideration. Another explanation may be that hotel/motel oper
ations have traditionally been reluctant to provide the necessary data for
empirical analysis.
The study was undertaken to establish a theory of economic behavior in

the lodging industry and to test it empirically. The goals were to enhance
general understanding of the industry and to develop a predictive model
for policy evaluation.

Researchers have illustrated the strong reliance of various states on
tourism (6, 7, 8, 10, 27, 35) and urged continued analysis (16). Several
authors have emphasized that accommodations may be the most impor
tant sector of the broader tourism industry (I, 13, 19). Most work on the
demand for lodging has focused on customer characteristics and prefer
ences and the effectiveness of selected marketing techniques (5,17, 24, 28,

#Though an important component of commerce and tourism, the hotel/motel industry has received little eco
nomic analysis, particularly in terms of predictive modeling. This paper proposes a theory of demand for hotel/motel
services and presents the findings of an empirical test of the theory. Separate equations specify factors correlated
with tourist and commercial demand, each reported in linear and logarithmic form. Price elasticities and gasoline
cross-price elasticities are estimated and the impact of accommodation taxes are discussed.
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30, 31). Economic oriented studies have identified factors that influence
demand, but the measurements used were on an ordinal scale rather than
cardinal (9, 12, 21, 23, 36). Similarly, of studies conducted on the supply
of accommodations (2, 11, 25, 29), none developed models capable of
quantifying supply response to changes in determinants.

Investigators have examined the fiscal impact of room taxes (33), the
progressivity of such taxes (3), and the influence of the after-tax price on
establishments' business (3, 20, 26). Limitations include: an assumption of
zero price elasticity of demand (33), analysis of resort establishments only
(3), and estimation of travel-cost (rather than room rate) elasticity of
demand (20, 26). Studies of gasoline price impacts on travel (4, 14, 34) have
not estimated cross-price elasticities of demand for accommodations, i.e.
the percentage change in the quantity of lodging demanded given a per
centage change in gasoline prices. Thus, a need exists for econometric
estimation of a model that might explain the basic elements governing
economic behavior in the industry.

THEORETICAL MODEL

The hotel/motel industry is composed of many firms, some of which
operate more than one establishment. Location is unique for each estab
lishment and the package of amenities (swimming pool, color TV, golf
privileges, etc.) varies; thus, the industry cannot be construed to reflect the
conditions of a perfectly competitive market. Rooms at one establishment
(est.) are less than perfect substitutes for rooms at others. It can, therefore,
be assumed that the demand curve facing any given establishment slopes
downward and to the right. Following classical economic theory, it is
hypothesized that the demand for accommodations at establishment i in
time period t can he expressed:

where:

f[Eitk> -^itk? hikj Pctk> Pstk? hk? ̂ tk;

Yitk = % occupancy rate of the i"' est. in the t"^ time period in the
kth region,

Piti^ = avg. rental rate ($) of the i'"' est. in the t* time period in the
kth region,

Xk = season,

Aitk = adv. exp. by the i'^ est. in the t'^ time period in the k"' region,

L|k = location of the i''^ est. in the k''" region.

Mil, = amenities of the i"' est. in the k'^ region.

Pctk = price of complementary goods in the 6^ time period in the
k'"" region,
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Pstk = price of substitute goods in the t'*" time period in the k'*'
region,

Itk = income in the f'" time period in the k'"" region,

Ztk = population in the t* time period in the k'^ region,

Ait-i2k = adv. exp. hy the est. in the t-12"' time period in the k''^
region,

t = month.

A competitive firm's supply curve is its marginal cost curve above its
average variable cost curve. It is assumed that, in the short run, hotels and
motels determine the number of rooms they are willing to rent according
to the marginal costs of renting them. It seems, a priori, that the marginal
cost of renting an additional room is relatively stable throughout a certain
range of rooms. Marginal costs may increase most when an additional wing
of existing rooms are opened and/or additional employees are needed.
Thus, the short-run "economic" supply of rooms for rent may be a func
tion of labor and utility costs. A traditional and continuous curve is assumed
in the analysis, though there are some reasons to suspect the curve may be
"stepped" or have a series of discontinuous, relatively flat sections.

It is theorized that the economic supply of accommodations by estab
lishment i in time period t can be expressed:

^itk flf*itkj Tjj.i2k> I^itkJ Ttk) CtkJj

where:

Zitk = no. of rooms available for occupancy in the i'*" est. in the t'*'
time period in the k''' region,

Pitk = avg. rental rate ($) of the i"' est. in the t"' time period in the
kth region,

^ii-i2k = % occupancy rate of the i"' est. in the time period t-I2 in the
kth region,

W,k = prevailing wage rate in the t'"^ time period in the k'*" region,

Ritk = physical supply of rooms in the i"' est. in the t"' time period
in the k'*^ region,

Btk = avg. cost of utilities in the t^j, time period in the k''^ region,

Ctk = prevailing rate of interest in the t"" time period in the k'*'
region.
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An interesting question concerns price. Static economic demand curves
assume that price is a causal factor and quantity demanded as well as
quantity supplied are the result of price in market transactions (38). How
ever, in the sale of many goods, price itself is influenced by other factors,
including the quantity demanded in the current or previous time periods,
and under objectives of profit maximization or breaking-even (37). In
econometric terms, price can be an endogenous factor determined simul
taneously with quantity demanded and quantity supplied by several exog
enous variables. In such cases, all of the factors comprise a simultaneous
system in which the endogenous variables (quantity demanded, quantity
supplied, price) are functions of "pre-determined" exogenous variables,
pre-determined meaning the values are established before the system
determines the endogenous variables. If room rates are influenced by
demand and/or supply, a simultaneous system of equations may be needed
to capture the role of price.

DATA

A survey was distributed to the 125 member establishments of the South
Carolina Innkeepers' Association (SCIA) which solicited monthly infor
mation from 1973 through July 1979 on number of rooms rented, occu
pancy rates, room rates, location, amenities, services, advertisement
expenditures, national chain affiliation, and duration of the tourist sea
son. Twenty-eight establishments responded, 22 of whose questionnaries
were fully completed and useful, giving a total of 784 monthly observa
tions. Though the sample represents only three percent of all establish
ments in South Carolina and 18 percent of all member establishments of
the SCIA, the sample does present a cross-section of the state geographi
cally and in the types of establishments. A strength of the data is that sev
eral respondents provided four to seven years of information. Table I lists
the 52 independent variables that were examined individually and in com
bination for their amount of correlation with four dependent variables.

Limitations of the data were: I) sample size; 2) some data were available
only in annual terms; 3) historical gasoline prices were not available for
any South Carolina cities; 4) gasoline prices in Atlanta, Georgia were spec
ified by major and independent dealers for 1973-76, but further specified
by full-serve and self-serve for I977-7fi (18); 5) advertising expenditures
were available for only the 12 most recent months; and 6) historical obser
vations on occupancy rates did not allow estimation of a true economic
supply curve because operators were able to exercise some monopoly
power via the downward sloping demand curves discussed above. In
actuality, only a quasi-supply or "response" curve could be estimated.

METHODOLOGY

The first step was use of the Maximum Improvement Technique to
determine which independent variables were most highly correlated with
each of the dependent variables. Limited to 20 variables, the procedure



The Review of Regional Studies

TABLE 1

VARIABLES EXAMINED IN ECONOMETRIC MODEL

Dependent:

A. No. of rooms rented by est. to tourists by month
B. No. of rooms rented by est. to commercial travelers by month
C. (A + B)
D. % occupancy rate by est. by month

Independent:

1. Actual revenue per room by est. per day
2. Real (deflated) price by est. per day
3. Prime interest rate by month
4. Minimum wage by month
5. Newspaper adv. exp. by est. per month
6. Magazine adv. exp. by est. per month
7. Billboard adv. exp. by est. per month
8. Brochure adv. exp. by est. per month
9. Radio adv. exp. by est. per month
10. T.V. adv. exp. by est. per month
11. Misc. adv. exp. by est. per month
12. 2 (5 ... II)
13. SC income per capita per yr.
14. NC income per capita per yr.
15. FL income per capita per yr.
16. GA income per capita per yr.
17. SC pop. by yr.
18. NCpop. byyr.
19. FL pop. byyr.
20. GA pop. by yr.
21. Unemployment rate by SC county by month
22. Avg. hourly wage rate in H/M sector by SC county by yr.
23. No. of est. by SC county by yr.
24. Pop. of SC county by yr.
25. Lag of (State Avg. % Occupancy Rate—Est. % Occupancy Rate)
26. No. of campgrounds by SC county by yr.
27. Avg. price of campgrounds by SC county by yr.
28. Nat'l. avg. price of gasoline by month
29. Lowest price of gasoline available in Atlanta, GA by month
30. (28-29)

(Dummy)

31. Year

32. Month

33. On-season

34. In municipality
35. Near interstate hwy.

42. Has golf
43. Has beachfront

44. Has tennis courts

45. Has coffee shop
46. Has restaurant
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TABLE 1.—CONTINUED

36. Nat'l. franchise

37. Advance registradon
38. Member American Automotive

Association

39. Has swimming pool
40. Has black & white T.V.

41. Has color T.V.

47. Has bar/club

48. Has live entertainment

49. Has room service

50. 2 (39 . . . 49)
51. Has tourist season

52. Has seasonal rates

chose the best predictors based on their marginal contribution to the
statistic of the multiple regression equations. A correlation matrix was then
computed to assess the amount of intercorrelation among independent
variables in order to reduce the problem of multicollinearity. A correla
tion coefhcient, r, was considered to reflect an unacceptably high degree
of correlation between two variables if:

0.5 < r < 1.0, or — 1.0 < r < —0.5

Multiple linear regression expressions of total demand, commercial
demand, tourist demand and response were then estimated with ordinary
least squares (OLS) statistics. Unsatisfactory results were obtained, partic
ularly with the demand equations. Signs opposite to what theory would
predict appeared on the coefficients of several key variables: price,
income, on-season, advertisment expenditures, gasoline prices, beach
front access, live entertainment, restaurant, and interstate highway
location.

Failure to identify an inverse relationship between price and the quan
tity demanded led to suspicion of a simultaneous situation where price
and quantity were determined in the industry simultaneously. Simulta
neous systems of equations were then estimated in linear and double log-
linear form. The statistical concern peculiar to simultaneous systems is
that the explanatory endogenous variable (in this case, price) is correlated
with the disturbance term in the structural equations since the endoge
nous variable itself is a function of one or more of the other endogenous
variables plus any other factors.
A longstanding issue in econometric analysis has been the merits of

combining cross-section data with time-series data.' It was decided to
aggregate the data because a time-series analysis would have necessitated
dropping several years of data from those establishments that provided
more than one and one-half years of data in order to incorporate cross-
sectional information in estimating separate equations for each firm. The

'Laughunn, who researched the issue for his doctoral dissertation, feels there is no theoretical explanation as to
why combined data has predictive power superior to time-series data alone in some cases and inferior predictive
capabilities in other cases. Laughhunn concluded, . . that there is nothing inherent in either methodology which
necessarily implies best predictors" (15). Marschak (22) and Tobiii (32) found that combined data reduced the stand
ard errors of the parameter estimates and minimized the danger of spurious parameter estimates due to serial
correlation.



TABLE 2

SIMULTANEOUS REGRESSION RESULTS

Commercial Demand =

Tourist Demand =

Response =

Three-Staere Least Squares Estimates for Linear Model

2,657.69 - 180.19 (Real Price)'* + 1.92 (Pop. in County) - 67.50 (In Munic.) - 6.60
(2,478.87) (102.30) (2.79) (685.12) (2.56)

(# Est. in County)'* — 13.98 (Real Price of Gasoline) + 93.82 (Unemp. Rte. in County) (3)
(75.18) (91.22)

1,155.83" - 9.9 (Real Price) + 1,736.95 (Beachfront)* + 1.14 (Pop. in County)
(613.30) (78.31) (580.40) (0.91)

— 108.33 (In Munic.) - 0.39 (Total Adv. Exp.) - 12.74 (Real Price of Gas) + 0.59 (St. Avg. (4)
(266.43) (0.23) (26.04) (6.19)

Occ. Rte. - Est. Occ. Rte.),.,.2

2,663.76 + 22.37 (Real Price) - 62.24 (Prime Int. Rte.) - 688.90 (Avg. Wage in H/M
(996.02) (59.91) (67.76) (316.62)

Sector)'* + 0.63 (# Rooms Rented), ,2* (5)
(0.16)



TABLE 2.—CONTINUED

Two-Stage Least Squares Estimates for Double Log-Linear Model

LOG Comm. Dem. = 11.57" — 2.36 LOG (Real Price)" — 0.23 LOG (Pop. in county) — 0.17 (In Munic.)" - 0.68 LOG
(1.04) (0.21) (0.12) (0.06) (0.08)

(# Est. in County)" - 3.38 LOG (Real Price of Gasoline)" + 0.06 LOG (Unemp. Rte. in (6)
County) (0.61) (0.20)

LOG Tour. Dem. = 0.57 + 1.14 LOG (Real Price)" + 0.54 (Beachfront)" + 0.23 LOG (Pop. in Gounty)" - 0.35
(0.41) (0.18) (0.05) (0.04) (0.03)

(In Munic.)" - 0.13 LOG (Tot. Adv. Exp.)" + 0.72 LOG (Real Price of Gasoline)" - 0.0006 (St. (7)
(0.01) (0.23) (0.001)

Avg. Occ. Rte. - Est. Occ. Rte.)t.i2"

LOG Response = 3.08" + 0.01 LOG (Real Price) - 0.08 LOG (Prime Int. Rte.) - 0.32 LOG (Avg. Wage in H/M
(0.07) (0.06) (0.07) (0.10)

Sector)" + 0.0002 LOG (# Rooms Rented)t.i2a
(0.000007)

R2 = 0.402

E Value = 45.85, Prob. > E = 0.0001

Note: Number of Observations = 784. Standard errors are in parentheses.

"Denotes signibcance at the 0.10 level.

''Denotes significance at the 0.05 level.

"Denotes significance at the 0.01 level.



The Review of Regional Studies

TABLE 3

ESTIMATES OF DEMAND ELASTICITIES

Model

Form

Commercial

Demand

Tourist

Demand

Total Firm

Demand"

Linear

Logarithmic

Price Elasticities

-1.50 -0.13

-2.36' +1.14'

Linear

Gasoline Cross-Price Elasticities

-0.0051 -0.008

-3.38' +0.72'

-0.03448

-0.0027Logarithmic —3.38'

"Signihcance level not calculable.

'Denotes signihcance at 0.01 level.

time-series analysis, with allowance for cross-sectional influences among
establishments, would only include observations on each firm from Jan
uary 1978 through July 1979. Future attempts to model basic economic
relationships in the industry using time-series single firm equations would
be of interest.

EMPIRICAL RESULTS

The linear model provided the most theoretically defensible estimates
of the direction of relationships, whereas the double log-linear model
gave more statistically significant results. Table 2 presents the findings.
The real price variable in both models is a predicted real price estimated
as a function of all the exogenous variables, as explained in the method
ology section. It thus serves as a proxy for actual room rates.
Demand elasticities were calculated from the coefficients in each model

and are presented in Table 3. An elasticity is defined as a percentage
change in the quantity demanded resulting from a given percentage
change in an explanatory variable, in this case price and gasoline prices.
Elasticities were calculated because of the apparent recursive nature of the
model.

CONCLUSIONS

For the sake of brevity, the main conclusions are listed numerically:

1. The best predictor of tourist demand is beachfront location, defined
as "walking access to a beach without having to cross a paved road." It
is associated with the rental of 1,737 rooms per month, all other things
being equal, and the estimate is significant at the 0.01 level.
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2. Price has a clearly negative impact on commercial travelers. Infor
mation gained through repeat business makes them sensitive to prices,
apparently outweighing the tendency of some to splurge while on
expense accounts. Operators should thus consider directing discount
programs toward commercial travelers in order to spur business.

3. Price's impact on tourists is ambiguous. Given a preferred location and
"class" of hotel or motel, tourists may not make the effort required to
obtain information on competing prices. Furthermore, the rental rate
of a room is only one part of the price of a trip the tourist considers.

4. Population has a positive impact on tourist demand, but an unclear
impact on commercial demand. This might indicate that people are
increasingly vacationing near their home and that commercial trav
elers seek lodging outside of densely populated areas. Both hndings
are supported hy conclusions hve and six.

5. Gasoline prices have had a negative impact on commercial demand,
hut an unclear impact on tourists. It is possible that reductions in
occupancy rates from fewer long-distance tourists have been partially
offset by: a) increased visitation from local and short-distance travel
ers, and b) increased visitor lengths-of-stay. Also, in the period of
analysis, travelers may have increased their travel due to long-run
expectations of continued gas price rises.

6. Municipal location has a negative relationship with tourist and com
mercial demand. Both types of travelers may prefer populous areas,
but seek to avoid lodging in central business districts.

7. Total advertisement expenditures are inversely correlated with tour
ist demand possibly because the busiest establishments do not need to
advertise much and/or high expenditures may be characteristic of
establishments trying to improve occupancy rates; or due to a "free
rider" phenomenon, i.e. all establishments in a given community ben-
eht, to some extent, from advertising by a few establishments. If it had
been possible to test the lagged effect of advertising expenditures, that
relationship may have been positive.

8. The number of establishments per county is inversely correlated with
commercial demand, likely a reflection on heightened competition.
The number of establishments, rather than the number of rooms per
county, was used as a measure of competition because travelers are
more likely to base their expectations of price on the number of estab
lishments, but not necessarily on the number of rooms because a few
large establishments may function in a less competitive atmosphere
(i.e. as oligopolies or monopolistically competitive firms) than many
small establishments.

9. Unemployment rate per county has an unclear effect on tourist and
commercial demand. It was examined as a measure of the level of

business activity in an area. Employment per county, also a measure
of business activity, was not tested because of its interrelatedness with
population per county.
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Supply

10. Supply response in both models is most sensitive to average wage rates
in the lodging sector, a proxy for variable costs, i.e. costs that vary
according to the level of production in the short run.

11. A statistically signihcant predictor is the number of rooms rented
twelve months earlier, an indication that operators may set output
according to some pre-determined objective rather than according to
the going price level, which was not statistically signihcant.

12. Supply response was found to be inversely correlated with the pre
vailing prime interest rate, a proxy for hxed costs, i.e. costs invariant
with the level of production in the short run. However, in neither
model can the coefhcient be assumed to be unequal to zero.

Elasticities of Demand

13. Possibly for reasons discussed in conclusions 2, 3 and 5, commercial
travelers are more responsive to changes in room rates and gasoline
prices. Total hrm demand appears to have: a) unitary price elasticity,
i.e. price movements are followed by proportional changes in quan
tity demanded; and b) very inelastic response to gasoline price changes,
i.e. a given increase in gasoline prices is correlated with a less than
proportional drop in occupancy rates.

Accommodations Tax

14. The price hndings allow estimatipn of only a maximum potential
impact on occupancy rates of an accommodations tax, whether excise
or a percentage rate, because the estimated price elasticities of demand
assume that only a given establishment raises its price. Establishments
that would be hurt most are higher priced units, those bordering cit
ies or counties without the tax, and establishments along state bound
aries. Within given markets, consumers may shift down to lower priced
accommodations if the tax is a percentage rate. Some lower priced
units may thus be net benehtors from the tax. Furthermore, to lose
business, three conditions must hold: a) establishments in the next city,
county or state have prices lower than the total with-tax cost (includ
ing the costs of added travel); b) consumers have knowledge of the
inter-area price differentials; and c) lodging in the without-tax area
is a satisfactory substitute for lodging in the with-tax area. It is, there
fore, concluded that implementation of an accommodations tax across
all establishments in a market would result in a considerably less fall
in occupancy rates than predicted by these models.
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