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Abstract
The study examines the impact of Jacuzzi bathtubs on house prices. Jacuzzi bathtubs have health related benefits.
This study empirically tests a hedonic house pricing model using a sample of 138 houses in high income
residential sub-market of Lekki phase one in Lagos metropolis. Forty-six duplexes have Jacuzzi bathtubs
installed in their homes while Ninety-two do not. The study results show that that having Jacuzzi bathtubs
increases home value by N2, 167,615.
Keywords: Jacuzzi bathtubs, House prices, Lagos metropolis
1. Background of Study
A house is a heterogeneous good. Its value depends on a number of characteristics such as size, age, and location.
Rosen (1974) hedonic pricing model hypothesized that a housing market can be viewed as the interaction of
implicit markets for these characteristics. As a result, regression analysis can be utilized to derive the implicit
price of each housing attribute and the contribution of each attribute to the overall house price. The housing
attributes used are generally classified into: structural attributes, such as age and floor area; location-related
attributes, such as proximity to the CBD, floor level, and view; and neighbourhood attributes such as the
provision of social facilities (Mok, Chan and Cho 1995).
Home Jacuzzi bathtubs belong to the structural attributes of a house. It is a term that is used to refer to any bathtub
with water jets. A Jacuzzi bathtub is one of the green features that could be installed into homes. It offers several
advantages over traditional bathing facilities. A Jacuzzi is synonymous with class and status but besides the benefit
of an increase in owner status in society, owners also benefit from the therapeutic value of a Jacuzzi. The benefits
of Jacuzzis vary from person to person as there are many therapeutic values that a Jacuzzi has that can assist people
with various aches and pains ranging from tension to rheumatoid arthritis. The power of warm water has been
harnessed for centuries and dates back to the Ancient Greeks. Therefore it is well known that the comfort that
owners experience in a Jacuzzi is rarely out matched and that there are few people who are not aware of the
comfort of a Jacuzzi. Stress is a leading factor in illnesses across the world and decreasing stress can assist with
immune system and longevity in the long run. Excess stress is damaging to health. It is therefore important to take
time daily to relax and de-stress. The experience of the warm water of a Jacuzzi bathtubs circulating around the
body is the ideal activity for to relax aching body, rejuvenate the body or assist in pain relief. Hydrotherapy is often
used for the treatment of diseases and with a private Jacuzzi bathtub one will be able to experience the benefit of
hydrotherapy in his own home.
The New England Journal of Medicine published articles on hot tubs and diabetes in a 1999 issue and two issues
during 2000. The study was led and reported by Philip L. Hooper, M.D., of the McKee Medical Center in Loveland,
Colorado. Their thesis was that exercise is effective for people with type 2 diabetes. They wondered if sitting in a
hot tub with water up to their shoulders would simulate the benefits of exercise for their patients. Eight patients
participated. They used the hot tub for half an hour a day, six days a week, for three weeks. Water temperature
ranged from 100° F to 105.8° F. Diet, exercise routines, and medication were stable for eight weeks before and
during the test period, although one participant had to reduce his insulin dose by 18 percent to prevent
hypoglycemic reactions. After three weeks the mean weight of the patients had decreased by 3.7 pounds. Mean
fasting plasma glucose level decreased from 182 mg/dl to 159 mg/dl. Their mean A1c levels dropped from 11.3 to
10.3. As the study progressed, the participants reported improved sleep and an increased general sense of
well-being. Hooper theorizes that the benefits could result from increased blood flow to skeletal muscles. However,
Jacuzzi bathtubs are also potential health risk for some patients especially those suffering from kidney problems,
high blood pressure and pregnant women (Charite University Hospital in Berlin, 2003). In all, Jacuzzi bathtubs are
highly beneficial. Apart from the benefits to the body, the installation of a Jacuzzi bathtub could add a premium to
house price.
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Somewhat surprisingly, previous studies have not really examined the impact of home installed Jacuzzi bathtubs
on house prices. Very few studies included home Jacuzzi bathtubs in the regression model in the developed
countries; the reasons could be attributed to the fact that most homes in the developed world do not have the
facilities. In Lagos, Nigeria, the use of home Jacuzzi bathtub is a green feature in the high income residential
sub-market. There has been no known study that has examined the impact of home Jacuzzi bathtubs on house
prices in this sub-market. The lack of prior research and the predicted trend in home building make home Jacuzzi
bathtubs a topic worthy of particular attention for both residential property appraisers and academics. The
intention of this study is therefore to determine the impact of home installed Jacuzzi bathtubs on house prices in
high income residential sub-market in Lagos metropolis. The paper is organized in the following manner.
Section II provides a review of literature on the studies that used Jacuzzi bathtubs in their regression models.
Data and methodology are described in Section III. Section IV presents the results of the study. Section V
concludes the findings.
2. Literature Review
Extant literature shows that the hedonic pricing model, developed from the works of several scholars, including
Lancaster (1966), Rosen (1974) and Freeman (1979), has hitherto been extensively used to study the attributes
affecting the price of products, as well as the marginal contribution of each attribute. An extensive review of
extant literature however reveals that many past studies that employed the hedonic price model focused on
locational, structural, and neighborhood attributes.
The location of a property has been conceived in most studies in terms of accessibility factors and
neighbourhood level factors (Lentz and Wang, 1998). In the traditional view of location, accessibility is
measured in terms of access to the Central Business District (CBD). Accessibility, in whatever form it has been
measured, has some influence on housing prices (Palmquist, 1992; Ridker and Henning, 1968). Transport
accessibility is frequently associated with the ease of commuting to and from amenities, and is measured by
travelling time, cost of travel, convenience, and availability of different transport modes (Adair, McGreal, Smyth,
Cooper and Ryley 2000; So, Tse and Ganesan 1997).
Accessibility to goods and services is a complex notion which completely pervades territorial issues; and is for
that reason considered as one of the main determinants of property values (Des Rosiers, Theriault, and
Villeneuve 2000). The influence of accessibility however differs depending on the configuration of the urban
fabric. The ultimate implications of accessibility to urban amenities on house prices is also influenced by a
number of other factors including households’ preferences, family structure and life cycle as well as by the
income and motorization constraints. The resulting utility functions affect home location choices and
consequently, housing market as a whole (Des Rosiers and Theriault, 2006).
Location as a measure of accessibility to various urban amenities (or nuisances) has profound effects on the price
of properties of all categories. Locational variables have generally been upheld as the most important predictors
of residential property values above structural attributes (Kauko, 2000, 2003, 2004; Meen, 2001; Batty, 2003;
Bourassa Hoesli & Sun 2003; Daly, Gronow, Jenkins and Plimmer 2003; Kryvobokov, 2007; Bello and Bello,
2007). For residential property, location is of a special interest as location often dictates the activities of the
occupant’s daily life, day or night, work or leisure. For example, a potential house buyer will consider distance
to the workplace, shopping centres and educational establishments.
Transport accessibility is concerned with the ease of travelling to and from amenities, and can be measured in a
variety of ways including time taken, cost of travel, convenience and availability of different transport modes
(Adair, et al., 2000; So et al., 1997). The positive influence of good public transport services on housing prices
has also been empirically examined (Celik and Yankaya, 2006; Pels and Rietveld, 2006; So et al., 1997).
The positive influence of good public transport services on housing prices has been empirically examined. So et
al., (1996) estimated the influence of transport on house prices in Hong Kong. The authors found that buyers
were willing to pay more for properties with easy accessibility to work. Celik and Yankaya (2006) modelled the
impact of rail transit investment on the prices of residential property in Izmir subway, Turkey and found that the
proximity to rail stations was valued at $250-300 per meter, and the value of travel per hour was $1.47-1.83 on
average. Pels and Rietveld (2006) studied the impact of railway transport on real estate prices in Dutch housing
market and found dwellings very close to a station are on average about 25% more expensive than dwellings at a
distance of 15 kilometres or more. Bae et al., (2002) also investigated the impact of the construction of a new
subway line (Line 5) in Seoul on nearby residential property values. A hedonic pricing model shows that
distance from a Line 5 subway station had a statistically significant effect on residential prices only prior to the
opening of the line.
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Several studies have been conducted to investigate the impact of neighbourhood factors on residential property
value. For example, the quality of public schools has been found to have a great impact on real house prices.
Clark and Herrin (2000) and Haurin and Brasington (1996) observed that school quality is more important to
local residents (especially those with children) than either crime or environmental quality .The quality of schools
has been measured in terms of school input variables, such as expenditures per pupil or average cost per student
(Ketkar, 1992), student achievement levels or Standardised Aptitude Test (SAT) scores (Jud and Watts, 1981;
Ketkar, 1992; Walden, 1990). Generally, higher test scores have a positive impact on property prices (Clauretie
and Neill, 2000; Jud and Watts, 1981).
Huh and Kwak (1997) study in Seoul revealed that hospitals exhibit a significant negative effect on property
prices because of cultural norms in Korea. For instance, when someone dies in Korea, the corpse is placed in the
hospital mortuary, and condolences are extended to family members and relatives for three days. Proximity to
hospitals and health centres is therefore not desirable due to the commotion that ensues including the nuisance
value of ambulance sirens, the general congestion in the vicinity of hospitals, as well as superstitious beliefs.
Places of worship, such as churches, could be an amenity that generally enhances the value of neighbourhood
properties because they serve as a hub of commercial activities that draws people together for worship and
socials; providing peace in the form of a respite from commercial and family concerns; operating schools
ranging from day-care for children and aged, secondary and vocational, and in some cases, a university (Carroll,
Clauretie & Jensen, 1996). On the other hand, So et al., (1997) found that neighborhood churches could be a
nuisance that depreciates the value of nearby houses due to noise from church bells, loud speakers and musical
instruments, people arriving and departing the premises, traffic and parking problems, pollution from
automobiles, operating hours extending from morning till evening, and people of different shades and characters
trooping into the neighbourhood.
Proximity to shopping complexes and the size of shopping centres have both been found to exert influence on
the value of the surrounding residential properties (Des Rosiers, Lagana, Thériault and Beaudoin, 1996; Sirpal,
1994). Des Rosiers, et al. (1996) found that each additional shop adds about $27 to the market value of the
properties in the vicinity of the shopping centre. This may be affected at a certain level by economic law of
diminishing marginal utility.
Prices of properties are readily related to their structural attributes – number and size of rooms, plot size, age,
condition, facilities etc. Ball (1973) observed that if a house had more desirable attributes than others, the
valuation of these attributes would be reflected in higher market prices for this house. Studies have confirmed
that structural attributes preferred by buyers may not always be identical, and the significance of structural
attributes can change over time, and may vary between nations (Kohlhase, 1991). For instance, while attributes
relating to the number of rooms and floor area are relatively universal, other attributes may defer depending on
culture, tradition, technology, climate and the particular neighborhood characteristics. Making a distinction
between structural quality and structural quantity Bond (2008) noted that while structural quantity has been well
researched, there has been relatively little research on structural quality due to the difficulty in measuring
objectively and precisely the physical and environmental quality of the properties.
Studies have revealed that the number of accommodation particularly bedrooms (Fletcher, Mangan and Raeburn
2000; Carroll et al., 1996), the number of bath/ toilets (Garrod and Willis, 1992), and the floor area (Carroll et al.,
1996; Rodriguez and Sirmans, 1994) are positively related to the sale price of houses. The reason is not
farfetched. Buyers would be willing to pay more for more space, especially functional space. Residential
properties with bigger floor areas are desired by big families and buyers who can afford a better standard of
living. Garrod and Willis (1992) discovered that an additional room increases a property’s value by about 7%,
and an extra bathroom collecting twice that premium.
Wolverton (1997) studied the relationship between residential lot price and lot size in USA and found that
residential lot price per square foot diminishes as lot size increases. Yang (2000) applied the hedonic price model
with uncertain attributes in the People’s Republic of China and found that buyers are willing to pay additional
expenditure to protect them from low construction quality. According to Chau, Yung, Leung and Law (2001)
buyers are willing to pay about HK$416 (approximately 7% more than average housing prices) more per square
foot for properties constructed by large reputable developers. Researchers also surmised that building age is
negatively related to property prices (Clark and Herrin, 2000; Rodriguez and Sirmans, 1994). This is because,
older houses are worth less because they incur more costs in maintenance and repair, and also have decreased
usefulness due to changes in design and construction standards over time (Clapp and Giaccotto, 1998). Benefield
and Weeks (2009) studied the impact of specialty ceilings on residential property values in medium-sized East
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Coast metropolitan statistical area, in the USA and found that the impact varies between newly constructed and
existing homes, but that specialty ceilings can contribute up to 6.5% of the ultimate selling price.
The paucity of studies on the impact of Jacuzzi bathtubs on house prices is apparent from hedonic price model
literature. Not many studies have included Jacuzzi bathtubs amenities as a housing attribute in their hedonic
regression analysis. Clauretie, Kuhn and Schwer (2004) included the amenity in their regression model. They
compare the appraised value of sixty properties taken through eminent domain in Clark County, Nevada to
comparable properties sold in free market transactions. The authors found significant and positive coefficient
values for properties sold in free market for both linear and semi log regression model. For properties taken
through eminent domain, Jacuzzi amenity also recorded positive coefficient but not significant. When the
truncated linear model was used Jacuzzi amenity is also significant and recorded a positive coefficient for
properties sold in free market. Properties that were taken through eminent domain is not significant but recorded
a positive coefficient. Komarova (2009) also included Jacuzzi bathtubs amenity in the regression model when
valuing environmental impact of air pollution in Moscow. The author found Jacuzzi bathtubs amenity adds
between $53,000-54,000 to house prices from the linear regression model. The result of the double log
regression functional form also revealed Jacuzzi bathtubs amenity to increase house price by 11.1%.
Furthermore, Selim (2008) included this amenity in the hedonic regression, the result for the entire sample
revealed a significant and positive coefficient, for the urban area, Jacuzzi was also significant and has a positive
coefficient while in the rural area Jacuzzi is not significant and also has a negative coefficient. Tu, Ong and Han
(2009) also included Jacuzzi bathtub in their regression models when they evaluated the turnover and housing
price dynamics in Singapore condominium market, the results revealed a positive coefficients for Jacuzzi
bathtubs in all the models. The above literature revealed that awareness of the benefits of Jacuzzi bathtubs could
add premium to house prices.
3. Data and Methodology
The study area is a high income residential sub-market of Lekki peninsula within Lagos metropolis in Nigeria. It
is inhabited by both affluent Nigerians and expatriates who work for multi-national companies in Nigeria. The
study area largely contains residential and commercial buildings. The Lekki Sub-Region (6° 30′ 0″ N, 4° 7′ 0″ E)
comprises of a naturally formed peninsula on the Atlantic Ocean East of Lagos City and Lagos Lagoon. The
peninsula is approximately 70 to 80 km long, stretching from Victoria Island in the west to Refuge Island in the
east, with an average width of 10 km.
Hedonic pricing model is utilized to examine the impact of Jacuzzi bathtubs on house prices. Jacuzzi is a feature
in the high income residential sub-market in Lagos, Nigeria. The study used the questionnaire survey to collect
data from owners of duplexes in the study area. Questionnaire survey was adopted because apparent lack of
reliable property transaction data, either with public or private sector. Likewise, for lack of data on duplexes and
the logistics of undertaking a census of duplexes in the area under reference, the study employed the convenient
sampling technique combined with the snowball sampling technique. The researcher asked respondents to also
refer him to other duplex owners known to them within the study area. Data was collected from these referrals,
who are also asked to identify other people like them. Based on this approach, 156 questionnaires were
administered out of which 138 were found usable. The unusable questionnaires were diagnosed with error of
partial completion where key variables were missing.
The sample size of 138 tenants is considered reasonably adequate considering the fact that Nigeria property
market is still evolving, the difficulty of data procurement and because of cross sectional homogeneity of the
respondents. Furthermore, the socio-economic profile of purchasers of duplexes belong to the upper middle
segment and the lower upper segment of the population income brackets that are supposed to have homogenous
tastes such that the net effects of neighborhood attributes are similar. Secondary data were obtained from
journals, technical reports, and previous studies.
Jacuzzi bathtubs effects are controlled by only comparing house with Jacuzzi bathtubs and house without Jacuzzi
bathtubs. An actual Jacuzzi bathtub can range in size from a single person bath to multi-person Jacuzzi bathtubs;
in this study, size of Jacuzzi bathtubs was ignored. The hedonic model is shown in Equation 1 below. All
statistical procedures are performed in Statistical Package for Social Sciences (SPSS).
4. Result
Table 1.0: Variables Employed in the Hedonic Price Model and their Measurement
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The study utilized the linear functional form of the hedonic price model. Hedonic equations were specified with
the sale price as the dependent variable and variables and sixteen explanatory variables. Table 1.0 below depicts
the employed variables in the multiple regression model and their expected signs.
Models utilised in this study was specified as:
Price = β0 + β1(NUMROOMS) + β2(NUMBATH) + β3(SZLVGRM) + β4(SZKIT) + β5(CONSQUA) +
β6(GARAGE) + β7(BQ) + β8(SPOOL) + β9(PLOTSZ) + β10(JACUZZI) + β11(DISTWK) + β12(AVASCH) +
β13(AVASHOP) + β14(AVAREG) + β15(NEIGHSEC) + β16(QUAENV) + e
………equation 1.
P = sale price (duplexes)
β1 to β16 = coefficients to be estimated.
Table 2.0 Descriptive Statistics of Variables
Table 2.0 presents descriptive statistics for all the variables used in the analysis. From the table, the mean sales
price of duplexes is N63,369,565 the minimum and maximum sales prices (PRICE) are N45,000.000 and
120,000,000. The standard deviation is N38, 444,900. The mean of the number of rooms (NUMRM) is 4.21
while the minimum and maximum numbers of rooms are 3 and 6 respectively. The mean value of the number of
bathrooms (NUMBATH) is 4.06 while the minimum and maximum numbers of bathrooms are 3 and 5
respectively. The size of living room (SZLVGRM) has a mean of 52.53 m² while the minimum and maximum
are 40 m² and 81 m² respectively. The size of kitchen has a minimum value of 14 m² and 36 m² as the maximum
value. The mean is 20.91 m² and a standard deviation is 6.02 m².
Table 3.0 T-test to determine if having a Jacuzzi bathtub affects the price of the house
The key variable of interest is the effect of Jacuzzi bathtubs on house prices. Table 3.0 provides some cursory
insight into the relationship. A t-test is performed to measure if there is a difference in the house price of homes
with Jacuzzi bathtubs and homes without Jacuzzi bathtubs. The difference in house price is statistically
significant (N63,002,990 – N57,670,980) = N5,332,010 or 9.2%. That is houses with Jacuzzi bathtubs command
higher prices than houses without Jacuzzi bathtubs.
Table 4.0 Hedonic Regression Analysis
In order to control for the effects of other variables that might cause differences in house prices, hedonic price
model must be performed. Table 4.0 below shows the hedonic regression results for the fourteen explanatory
variables used against the dependent variable PRICE. The performance of the model is good as indicated by
adjusted R² statistics (0.773). This shows that 77.3% of the sample variation in house prices in the study area
could be attributed to the independent variables. The computed F-statistics (F=116.911) falls in the rejection
region, signifying that at least one of the model coefficients is non-zero, thus the F-statistic shows the overall
model to be significantly beyond the 1% level. Therefore the model appears to be useful for predicting house
prices.
The key variable of interest is Jacuzzi bathtub, has a t-statistics of 3.613 versus the 95% level of significant
which is 1.960. The higher t-statistics of Jacuzzi bathtubs over the statistically significant cut-off demonstrates
the significant positive relationship that exists between Jacuzzi bathtubs and house prices. To discuss the results
in terms of Naira, the beta coefficients of 2,167,615 shows that after controlling for the relevant determinants of
house prices, house with Jacuzzi bathtub are worth N2,167,615 more than house without a Jacuzzi bathtubs
Table 5.0 Collinearity Statistics
To verify that multicollinearity is not a problem, advanced diagnostic tests have been performed tolerance and
variance inflation factor (VIF) was also performed. Tolerance values approaching zero indicate that the variable
is too highly predicted, or is collinear with the other independent variables. The critical cut off value is 0.10
(Hair et al., 1995). A related reported value is the VIF. This is simply the reciprocal of the tolerance. For this
reason, values below ten show that multicollinearity is not present. As seen in table 5.0 below, none of the
variables come close to violating the no multicollinearity regression assumption.
5. Conclusion
Jacuzzi bathtubs should positively impact house prices. While this is logical the empirical research necessary to
support this claim is somewhat limited. Most existing housing regression model always neglect Jacuzzi bathtubs
in the hedonic regression model, the reason could be attributed to lack of awareness of the benefits of having a
Jacuzzi bathtubs.
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This study empirically tests a hedonic house pricing model using a sample of 138 houses in high income
residential sub-market in Lagos metropolis where some houses have Jacuzzi bathtubs while others do not. The
results clearly demonstrate that houses with Jacuzzi have statistically significant impact on house prices even
after adjusting for other significant house price determinants. The premium paid for houses with Jacuzzi bathtubs
translates into N2,167,615. That is when valuing a house that has a Jacuzzi bathtubs, valuers should add
N2,167,615 to their appraised valuation. Of course, not all Jacuzzis in the study area have the same. As such, the
results of cannot be used as a cook-book to exactly determine the value of Jacuzzi bathtubs when valuing a house,
there is therefore the need for upward or downward adjustment based on the size of the Jacuzzi bathtubs. This
study provides a starting point from which valuers can deviate when assessing premium for Jacuzzi bathtubs in
Lagos, Nigeria.
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Table 1. Variables Employed in the Hedonic Price Model and their Measurement
S/no

Variables Definition

Variables Code

Variable Measurements

1.

Property price: Dependent
Variable

PRICE

Measure in Naira

2.

Number of rooms

NUMROOMS (+)

Numbers

3.

Number of bathrooms

NUMBATH (+)

Numbers

4.

Size of living rooms

SZLVGRM (+)

In m² (approximately)

5.

Size of kitchen

SZKIT (+)

In m² (approximately)

6.

Construction quality

CONSQUA (+)

Dummy variable 1 for good & 0 otherwise

7.

Garage

GARAGE (+)

Dummy variable 1 for availability & 0 otherwise

8.

Boys’ quarters

BQ (+)

Dummy variable 1 for availability & 0 otherwise

9.

Swimming pool

SPOOL (+)

Dummy variable 1 for availability & 0 otherwise

10.

Plot size

PLOTSZ (+)

In m² (approximately)

11.

Jacuzzi

JACUZZI (+)

Dummy variable 1 for availability & 0 otherwise

12.

Distance to place of work

DISTWK (-)

In km (approximately)

13.

Availability
school

AVASCH (+)

Dummy variable 1 for quality schools within 2km
& 0 otherwise

14.

Availability of shops

AVASHOPS (+)

Dummy variable 1 for availability within 2km &
0 otherwise

15.

Availability of recreational
facilities

AVAREC (+)

Dummy variable 1 for availability & 0 otherwise

16.

Neighborhood security

NEIGHSEC (+)

Dummy variable 1 for good & 0 otherwise

17.

Quality of environment

QUAENV (+)

Dummy variable 1 for good & 0 otherwise
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Table 2. Descriptive Statistics of Variables

Table 3. T-test to determine if having a Jacuzzi bathtub affects the price of the house
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Table 4. Hedonic Regression Analysis
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Table 5. Collinearity Statistics
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