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Abstract

This study examined the manner in which the new consumption trends that are materializing because of the growth of
online shopping malls and leisure services have affected the gross floor area of commercial properties so far. Furthermore,
a diagnosis was presented on whether the existing design guidelines for commercial land will remain adequate for future
purposes. To this end, the impact of new consumption trends on the gross floor area of commercial properties between
2003-2019 was confirmed using the data from the "Online Shopping Trend Survey, and "Service Industry Survey,. After
setting scenarios for the omni-channel sales, the sales of the online shopping malls, offline retail shops and leisure
service businesses between 2021-2029 were estimated through extrapolation based on the actual sales data between
2003-2019. These estimates aided in predicting whether the existing design guidelines for commercial land will remain
adequate in the future. It was found that the growth of online shopping malls and leisure service businesses affected the
changes in the gross floor area of retail shops and leisure service businesses between 2003-2019. Further, the existing
design guidelines for commercial land were confirmed to remain adequate during the 2020s. However, as the demand for
commercial properties decline from the mid-2020s, the design guidelines are expected to be revised in the late 2020s. The
authors have concluded that designing commercial land for new towns should be anticipated within the next ten years.
Therefore, flexible designs for commercial land and solutions to the problem of vacancies in the existing commercial areas
were proposed for the future.
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| . Introduction

In the second half of 2018, the high vacancy rates of com-
mercial properties in the second-phase new towns such as
Sejong, Wirye, and Dongtan emerged as a social issue. One

possible reason for this phenomenon is that tenants had just

begun to move in, and new towns usually take several years
to stabilize. However, some experts have pointed out that
the problem is the excess supply of commercial real estate
despite the low demand in the second-phase new towns.
The excess supply relative to demand resulted from a lower-

ing of the planned population while maintaining the
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commercial land area, which translates to a significant
increase in commercial area per capita. Moreover, the
increase in supply of mixed-use buildings contributed to the
increase in retail shops. The commercial area per capita of
new town apartment districts completed after 2015 was 2.2
to 3.5 times larger than that of the 1990s (Korea Land and
Housing Corporation, 2015).

Another factor identified as a cause of high commercial
vacancies in new towns is the change in consumption
trends, best represented by the increase in online shopping
mall transactions.” As can be seen from the recent emer-
gence of the term “retail apocalypse,” commercial proper-
ties for offline retail are losing competitiveness amidst the
rise of online shopping malls (Shin, 2020). The United States
began reporting a closing of major chain stores around 2010,
followed by a rapid increase in 2017. More than 5,860 store
closings were announced in 2018 alone (Baker, 2019). The
situation in China, home to the world’s largest e-commerce
market, is similar. Major retail businesses have declined since
2012, and the retail sector’ growth rate has mostly slowed.
The number of department stores and superstores that
closed in the first half of 2015 was a record-high at 121 (Lee,,
2015). In the United Kingdom, which has the largest online
shopping mall market in Europe, there was a surge in the
number of shops closing down in major shopping streets.
Specifically, around 1,700 shops closed in 2017 alone (Kim,,
2018). Korea’s distribution industry faces a similar situation.
Major distributors have announced plans to cut down the
number of stores due to declining sales (]eon, 2020), In
developed countries with large e-commerce markets, the
crisis experienced by offline commercial properties has been
escalating since 2010.

The aforementioned trends are expected to continue at an
accelerated pace. The World Economic Forum (2017) pre-
dicted that the share of online shopping mall transactions
will increase from 10% of total retail sales in 2017 to over 40%
in 2026. In Korea, online shopping mall transactions
accounted for 24% of total retail sales as of 2018, which is one
of the highest among countries with large e-commerce
markets (Mirae Asset Daewoo Research, 2020). The out-
break of COVID-19 in early 2020 further stimulated online
shopping mall transactions, which in turn aggravated the
crisis of offline commercial properties.

This study analyzes the influence of changing consump-
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tion trends, including the increase in online shopping mall
transactions, on the gross floor area of commercial proper-
ties, and based on the findings, assesses the practicality and
relevance of the commercial land design guidelines
amended by the Ministry of Land, Infrastructure and Trans-
port in 2019. Considering the recent announcement of the
third-phase new town projects, it is all the more essential to
examine the existing commercial land supply criteria in
relation to new consumption trends, so as to prevent the
excess supply of commercial land in urban planning.

For the above, this study utilized the 20032019 results of
the "Online Shopping Trend Survey, and MService Industry
Survey, provided by Statistics Korea. Extrapolation was
employed to estimate future sales of online shopping malls
and leisure service businesses, and the estimates were used
to calculate changes in gross floor area of commercial prop-
erty per capita. The existing design guidelines for commer-
cial land were then assessed in terms of their practicality 10

years from now.

I1. Literature Review

1. Increase in Online Shopping Mall
Transactions and Changes in Demand for
Commercial Properties

The worldwide commercialization of the Internet in the
mid-1990s triggered a gradual increase in online shopping
mall transactions. Graham and Marvin (1996) forecasted
that the increase in e-commerce will cause changes in the
physical forms of cities, transportation, and infrastructure,
while Baen (2000) predicted that the growing influence of
e-commerce on traditional retail sales will ultimately result
in a lower demand for traditional retail spaces. Weltevreden
(2007) examined the impact of e-shopping on shopping at
city centers in the Netherlands, and showed that e-shopping
can substitute or complement offline shopping across vari-
ous retail categories. Here, substitution occurs when online
shopping malls replace traditional retail shops, whereas
complementarity is the adoption of omni-channel by com-
bining offline retail shops and online shopping malls (Wrig—
ley and Lambiri, 2015). However, lower substitution rates
were observed in the case of attractive stores that provide

leisure and entertainment services for which digital
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consumption is difficult (Weltevreden, 2014). Zhang et al.
(2016) compared online shopping mall transactions against
commercial property sales from 1999 to 2013, and found that
the online shopping mall market enjoyed consistent
growth, but the commercial real estate market had slowed
since 2011. The rate of increase in new commercial real estate
also slowed in the same period.

While the effects of increased online shopping mall trans-
actions vary by retail category, the most vulnerable shops
are those specializing in electronics, clothes, daily supplies,
music, books, and other products that can be sold through
online channels. This is because these products are highly
standardized, affordable, and have a stable market demand
(Dixon and Marston, 2002; Worzala et al., 2002; Zentner et
al., 2013).

The effects of online shopping mall transactions also vary
by retail shop type. Worzala et al. (2002) compared the
effects of e-commerce on different types of shops in the
United Kingdom and United States, and found that the
most affected were those along high streets in the former
and regional shopping malls in the latter. Liu (2013) and
Meng and Ding (2013) verified that the increase in e-com-
merce in China had a negative impact on traditional low-
cost, brandless retail shops and shopping centers. Zhang et
al. (2016) confirmed that department stores were the most
vulnerable to e-commerce due to their simple tenant mix
and undiversified commercial activities. Supermarkets were
generally not as affected by e-commerce, but are threatened
by the emergence of various online supermarkets. Shopping
malls with more diverse options for food and beverage, lei-
sure and entertainment facilities were less influenced by the
increase in online shopping mall transactions.

The effects of online shopping mall transactions differed
by geographical location as well. In the United Kingdom,
major cities and larger town centers were less influenced by
e-commerce compared to central areas of medium and
small-sized provincial cities (Gillespie et al., 2001; Dixon and
Marston, 2002). Singleton et al. (2016) measured the vulner-
ability of offline retail shops in the United Kingdom to
online consumption using e-resilience as a framework. Large
centers offering attractive leisure activities in large metropol-
itan areas and retail shops in rural areas showed the highest
e-resilience, while secondary and medium-sized centers

were the most vulnerable to e-commerce. While some

smaller destinations were vulnerable to the increase in
online shopping mall transactions, there were others that
exhibited relatively high resilience due to their focus on con-
venience shopping. These findings demonstrate the geo-

graphic polarizing effect of online shopping mall transactions.

2. Adoption of Omni-Channel by Retailers

With the advent of the 21st century, some technologically
advanced countries have experienced a shift from traditional
offline retail to online shopping malls. Many retailers have
adopted the multi-channel strategy of using both online
and offline channels. More recently, the adoption of
omni-channel has blurred the boundary between online
and offline retail. While multi-channel refers to the separate
operation of online and offline channels, omni-channel
provides customers with a seamless experience through the
integration of not only online and offline, but also mobile
and SN (Verhoefetal., 2015).

The Italian philosopher Floridi (2015) proposed an “onlife”
future, meaning that there will no longer be distinctions
between online and offline. Jongen (2019) predicted that
retail will fully embrace “onlife” within the next decade
with the integration of online and offline sales channels.
This 020 (Online to Offline) trend, which began in 2015, is
evident in the expansion of offline shops by Amazon and
Alibaba.

Pauwels and Neslin (2015) examined the revenue impact
of adding offline stores in a multichannel environment, and
found that the addition of offline channels lifted total reve-
nue through a net increase in frequency of purchases across
channels. Herhausen et al. (2015) reviewed the effects of
integrating access to and knowledge about offline channels
into online channels, and verified the synergies of online-of-
fline channel integration. In a ten-month study conducted
by Iouguina (2015) in 2014, 100 companies that chose
Shopify as their multi-channel e-commerce platform were
analyzed. Online and offline channels were found to consti-
tute 58.5% and 41.5% of sales, respectively.

3. Structural Change from Retail to Leisure
Service Business

Recently, the increase in online shopping mall transac-
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tions and growth of leisure services has led to a change in
the role of offline retail shops. Commercial properties that
were mostly occupied by retail shops are now being filled by
leisure and entertainment services, highlighting the impor-
tance of non-retail businesses. As such, striking a balance
between retail units and the leisure service business has
become a key factor in commercial property planning
(Wrigley and Lambiri, 2014; Dolega et al., 2019).

In the United Kingdom, health and beauty services saw a
10.4% growth from 2011 to 2013, and these services together
with food and beverage services enjoyed the fastest growth
on high streets in 2014 (Wrigley and Lambiri, 2015). In Chi-
na’s department stores and shopping centers, the propor-
tion of retail shops has been lowered, while that of leisure
services, entertainment services, food, and beverage have
increased. Previously, the ideal ratio of retail:entertain-
ment:food in shopping centers was 52:30:18, but it is now
changing to 1:1:1. Leisure and entertainment services,
including movie theaters, have become anchor stores in
department stores (Zha.ng etal.,2016).

The emphasis on leisure and experience in shopping indi-
cates that spaces intended for leisure are utilized for net-
working and meetings. Among leisure and entertainment
services, those showing high growth include food and bev-
erage services, non-alcoholic beverage services, barbers and
beauty salons, sports, arcades, movie theaters, and perform-
ing arts facilities. These services can be seen as a reflection of
the “leisure culture” of the 21st century (Wrigley and
Lambiri, 2015).

4. Methods for Estimation of Commercial Land
Demand

The various methods used to estimate demand for com-
mercial land include the method based on purchasing
power of trading area, comparative analogy method, basic
unit method based on trading area consumers, method
based on commercial property area per worker, Huff model,
MCI model, Multi-Nominal Logit (MNL), regression analy-
sis, and method based on trading area criteria. Among these
methods, the more common ones are the method based on
purchasing power of trading area, comparative analogy
method, and basic unit method based on consumer popula-
tion (Lee and Yoon, 2012).
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The characteristics and problems of common estimation
methods were first examined. The method based on pur-
chasing power of trading area calculates shop area by divid-
ing adequate sales per unit area of each retail category over
the share of consumption. This is the most theoretically
sophisticated and widely used among purchasing power
models, but may cause deviation in estimation results as
arbitrary judgement may be involved when determining
the scope of trading area and estimating the trading area
absorption rate by product type.

The comparative analogy method estimates the demand
for commercial properties by comparing cities being devel-
oped and cities having similar conditions in terms of com-
mercial property scale. While the process of demand estima-
tion is simple and easy to apply, objective assessment is lim-
ited as the cities being compared cannot be exactly equal in
size and conditions.

Lastly, the basic unit method based on consumer popula-
tion estimates the potential consumers of commercial prop-
erties or number of related workers relative to the planned
population, multiples the basic unit of commercial proper-
ties by the area, and estimates site area by reflecting the floor
area ratio. This method offers the advantage of enhancing
the reliability of demand estimation based on statistical data.
However, it fails to consider the purpose of city develop-
ment and site conditions, and may overestimate the number
of potential consumers and workers by retail category.

Baek (2000) analyzed estimation methods for commercial
land demand in 43 cities in South Korea. The common
methods were area per capita, acceptance or random assign-
ment of upper-level plans or unit development projects,
and the average or calibrated value from combining the
two. The most widespread was the area per capita approach.

From examining the various methods of estimating
demand for commercial land, we can see thatitisimportant
to apply methods that take into account the different char-
acteristics of commercial sites. The estimation of commer-
cial land area should be performed after sufficient analysis of
population, site conditions, and scope of trading areas. Since
the increase in online shopping mall transactions and other
changing consumption patterns are expected to influence
commercial properties, they should also be reflected when

estimating commercial land demand.
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lll. Effect of Changes in Consumption
Trends on Gross Floor Area of
Commercial Properties

1. Need for Analysis

South Korea has seen a consistent increase in online shop-
ping mall transactions over the past two decades or so, and
this rate of increase accelerated around 2015. At the same
time, the growth of offline retail sales has gradually slowed
(Figure 1). Against this backdrop, it is necessary to examine
the influence of the rapidly increasing online shopping mall
transactions on the gross floor area of offline commercial
properties. Past research on the effects of increased e-com-
merce on the gross floor area of offline retail shops was con-
ducted for the Netherlands and China. For both countries,
the expanding online shopping mall market acted as a sub-
stitute or complementarity to the offline market, resulting
in a slowed growth of the latter (Weltevreden, 2007; Zhang
et al., 2016). This study will look at how the increase in
online shopping mall transactions has affected the gross
floor area of commercial properties in South Korea from
2003 to 2019.

For the purpose of this study, the changes in gross floor
area of offline retail shops were examined in relation to the
increase in online shopping mall transactions. The changes
in gross floor area of leisure service businesses were studied
as well to reflect the shift in commercial property structure
from retail to food, beverage, leisure and entertainment ser-
vices. The two were then summed to assess the changes in

gross floor area of overall commercial properties.

500
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—Onlineretail =— Offline only retail —— Total retail

Figure 1. Changes in retail sales of online shopping mall and
offline shop (2003~2019)
Source; Statistics Korea "Online Shopping Mall Trend Survey,, "Service
Industry Survey,

The changes in gross floor area of retail and leisure service
businesses were examined using two methods: estimation
based on changes in sales, and checking of actual changes in
gross floor area. The results of the two methods were com-
pared to identify the impact of increase in online shopping
mall transactions on the actual changes in gross floor area of

overall commercial properties (Figure 2).

2. Data and Method of Analysis

1) Data

For the analysis, this study reviewed data on sales and
gross floor area of offline retail shops, food and beverage ser-
vices, and leisure and entertainment services nationwide for
nine odd-numbered years in the period between 2003 and
2019. Statistics Korea’s "Service Industry Survey, was uti-
lized for offline retail sales and gross floor area. Among data
on entire retail shops (includjng new vehicle retail), those
on unmanned shops were excluded. The 2005 data was
retrieved from the "Census of Service Industry,, and 2015
data from the "Economic Census 2

The "Service Industry Survey, was used to determine
sales and gross floor area of food and beverage services, but
data on cafeterias operated within institutions were
excluded. As for leisure and entertainment services (movie

and video screening, performance facility operation, other

Confirming changes in
gross floor area of leisure
service business
(food & entertainment)

Confirming
changes in gross
floor area of
retail shops

Process

&

Confirming changes in gross floor area
of total commercial properties

® Estimating changes in gross floor area through
changes in retail & leisure service sales

&

® Confirming changes in actual gross floor
area of retail and leisure service business

4

Comparing between @ and @ to identify

® the impact of increase in online shopping
mall transactions on the actual changes in

gross floor area of commercial properties

Method

Figure 2. Flow chart of analysis on changes in gross floor
area of commercial properties due to increasing
online shopping mall transactions
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sports facility operation, entertainment facility operation),
sales records were retrieved from the "Service Industry Sur-
vey. However, gross floor area data were only available for
2003 to 2007, and thus could not be fully reflected. For this
reason, Leisure and entertainment services were excluded
from the analysis as their sales accounted for only 11 to 14%
of leisure service businesses from 2003 to 2019. The analysis

was conducted using data for food and beverage services only.

2) Method

This study regarded the increase in online shopping mall
transactions as a decrease in offline retail sales. If a decrease
in sales is assumed for offline shops, the gross floor area of
shops can be reduced proportionately to sales per unit area
since purchasing goods from online shopping malls substi-
tutes purchasing from offline shops.

With these presumptions, this study calculated the
changes in offline retail sales from 2005 to 2019, with 2003
being the reference year. The changes in offline retail sales in
the 20052019 period were calculated relative to offline retail
sales in 2003. Because it was difficult to accurately determine
how much online sales of omni-channel retailers influenced
the decrease in offline retail shop areas, this study assumed

that 20% of online sales contributed to the decrease in gross

floor area. Any difference from actual contribution was
deemed negligible as online sales accounts for only a small
proportion of total sales in the case of omni-channel retail-
ers. The calculated values were divided by sales per unit area
for each year to obtain changes in gross floor area of retail
shops by year.

At the same time, the actual changes in gross floor area of
retails shops from 2005 to 2019 relative to 2003 were deter-
mined. A comparison of the estimated changes against actual
changes revealed whether changes in sales of offline retail
shops arising from increased online shopping mall transac-
tions led to a decrease in the gross floor area of such shops.

Similarly, the changes in gross floor area of food and bev-
erage businesses were estimated based on changes in sales.
First, the changes in sales of food and beverage businesses
were calculated for 2005 to 2019 relative to 2003, and divided
by gross floor area per year to get changes in gross floor area
of food and beverage businesses by year. Next, actual
changes in gross floor area of food and beverage businesses
were obtained, and compared against estimated values. The
estimated and actual changes in gross floor area of retail
shops and food and beverage businesses were summed, pro-
viding an overall changes in gross floor area of commercial

properties (Table 1).

Table 1. Process and method of analysis on changes in GFA* of commercial properties by changing consumption trends

Classification Process of analysis Data and method of analysis
: . Statistics Korea "Service Industry Survey,
(A) Sales of offline only retail shop (M. won) (2003-2019)
@ (B) Changes in the sales of offline only retail shop (M. won) Sales of 2005~2019—-sales of 2003
Retail (C) Sales per gross floor area of offline retail shop (M. won/m?) (A)/(E)
business (D) Estimated changes in GFA* of offline only retail shop (m?) (B)/(C)
: ; Statistics Korea "Service Industry Survey,
o (E) Gross floor area of offline retail shop (m?) (2003-2019)
(F) Actual changes in GFA* of offline retail shop (m?) GFA* of 2005~2019-GFA of 2003
. Statistics Korea "Service Industry Survey,
(G) Sales of food and beverage business (M. won) (20032019)
@ (H) Changes in sales of food and beverage business (M. won) Sales of 2005~2019—sales of 2003
Leisyre () Sales per GFA* of food and beverage business (M. won/m?) (G)/(K)
service
business (J) Estimated changes in GFA* of food and beverage business(m?) (H)/(1)
. Statistics Korea "Service Industry Survey,
" (K) Gross floor area of food and beverage business (m?) (2003-2019)
(L) Actual changes in GFA* of food and beverage business (m?) GFA* of 2005~2019—GFA of 2003
ol @ (M) Estimated changes in GFA* of total commercial properties (m?) (D)+HJ)
(N) Actual changes in GFA* of total commercial properties (m?) (F)+L)

Note: * GFA stands for gross floor area
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3. Results of Analysis

The analysis was carried out as described in the previous
section, and the results are as follows. First, in the case of
offline retail businesses, both estimated and actual changes
in gross floor area saw a drop in rate of increase in the period
between 2005 and 2019 (Figure 3). The estimated changes in
gross floor area were greater than actual changes, which
highlights the need to consider operating expenses in addi-
tion to sales. According to Statistic Korea’s MService Industry
Survey, the operating profit margin of offline retail shops
was about 6% as 0f 2019. The estimated changes in gross floor
area based on sales may show similar trends to actual
changes, but the two will not necessarily coincide. To deter-
mine how much changes in retail sales influences changes
in actual gross floor area, this study introduced a correction
factor to make estimated changes in gross floor area similar
to actual changes. The correction factor was derived by
examining how well the estimated changes, obtained from
simple regression analysis, describes actual changes in gross
floor area.”) Through this process, the correction factor for
offline retail businesses was set as (.78.

Next, the results for food and beverage businesses show
that both estimated and actual changes in gross floor area
increased gradually up to 2013, and increased more dramati-
cally thereafter (Figure 4). The estimated changes based on
sales were significantly larger than actual changes. Similar to
retail businesses, this difference can be traced to the lack of
consideration for operating expenses. According to Statistics
Korea’s MService Industry Survey, the operating profit
margin of food and beverage businesses was about 9% as of
2019. The difference was more significant for food and bever-

age businesses than offline retail because of their different

60

o
o
L 2
*

=
=

R
a

=

hange in gross floor area (i)
W
o

2009 2011 2013 2015 2017 2019
-10
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Figure 3. Changes in the gross floor area of offline retail shop
(2005~2019)

profit structures in the use of commercial spaces. From this,
we can see that the gross floor area of food and beverage
businesses is less elastic under changes in sales compared to
that of offline retail businesses. To determine how much
changes in sales of food and beverage businesses influences
changes in actual gross floor area, this study introduced a
correction factor to make estimated changes in gross floor
area similar to actual changes. Using the process described
earlier, the correction factor for food and beverage busi-
nesses was set as (.46.

Lastly, the estimated and actual changes in gross floor area
of offline retail businesses and food and beverage businesses
were summed to determine changes in gross floor area for
overall commercial properties (Figure 5). Here, calibrated
values were used for estimated changes of both business
types. The estimated changes were highly consistent with
actual changes, and the gross floor area of commercial prop-
erties showed a slowing rate of increase since 2017.

The above results verified that the increase in online shop-

ping mall transactions induce a decrease in sales, and also

60

Change in gross floor area (i)

2005 2007 2009 2011 2013 2015 2017 2019

(10)
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Figure 4. Changes in the gross floor area of food and beverage
business (2005~2019)
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Figure 5. Changes in the gross floor area of total commercial
properties (2005~2019)
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contribute to changes in gross floor area of offline retail
shops. The increase in sales and gross floor area of leisure ser-
vice businesses, represented by food and beverage, points to
the growth of leisure culture services. Commercial proper-
ties are undergoing changes with the rise of online shopping
malls and leisure service businesses. The next chapter looks

at how these trends will unfold in the future.

IV. Assessment of Adequacy of Existing
Guidelines for Design of Commercial
Land

1. Need for Assessment of Adequacy of Existing
Guidelines for Design of Commercial Land

Recently, the demand for commercial properties has
changed with the rapid increase in online shopping mall
transactions and growth of leisure service businesses. In par-
ticular, the boom of online shopping malls is expected to
have animpact on the future demand for commercial prop-
erties. As such, it is necessary to assess the adequacy and
practicality of the basic unit of gross floor area, a criterion in
the supply of commercial properties.

The existing guidelines for design of commercial land
were announced by the Ministry of Land, Infrastructure and
Transport (2020) in 2019 after amending part of the guide-
lines on handling of affairs concerning public housing
(Table 2). The basic unit of gross floor area of commercial
properties is presented as a criterion depending on the size of
new towns under development. Here, commercial proper-
ties include not only properties in commercial areas, but
also properties supplied to quasi-residential and other
non-commercial areas. This is why it is necessary to calcu-
late the gross floor area of commercial properties distributed

across planned districts. Previously, the criteria proposed by

Table 2. Design guideline for commercial land

Classification Development scale Commercial property unit
Neighborhood

o 2
business zone below 300ha 6~8m?/person
Local y
businesszone  S00~1.000na 8~9m’/person
Regional

above 1,000ha 9~10m?*/person

business zone
Source: Attached table 1-9, Guidelines for public housing of MOLIT
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the Korea Research Institute for Human Settlements (1995)
more than 20 years ago was deemed too outdated to reflect
the rapidly changing circumstances of modern society. The
Ministry of Land, Infrastructure and Transport conducted a
survey of commercial properties in 2018 to assess the latest
trends, and developed today’s guidelines for design of com-
mercial land. The basic unit of gross floor area increased by
over four times compared to past criteria, indicating an
increase in national income and purchasing power. While
this criteria may have reflected commercial property trends
in 2018, further assessment is required to determine its rele-
vance and practicality amidst changing consumption
trends.

This study seeks to assess the guidelines for design of com-
mercial land, amended by the Ministry of Land, Infrastruc-
ture and Transport in 2019, in terms of its adequacy 10 years
from now while taking into account the changing trends of
online shopping malls and leisure service businesses. Having
an accurate future outlook is essential as it takes more than
10 years from the start of new town planning to construc-

tion and stabilization.

2. Process for Assessment of Adequacy
of Existing Guidelines for Design of
Commercial Land

With online shopping mall transactions expected to con-
tinue increasing rapidly, this study assessed the adequacy of
the basic unit of gross floor area of commercial properties as
provided in the existing guidelines for design of commercial
land. The flow chart of the process is shown in Figure 6.

First, this study reflected the trend of adoption of
omni-channel by offline retail shops following the increase
in online shopping mall transactions. Due to the difficulty
of determining how much the online sales of offline retail
shops affects the decrease in gross floor area, different sce-
narios had to be set. The scenarios were designed to see how
much of the decrease in gross floor area of retail shops can
be attributed to sales generated through online channels of
such shops.

For each omni-channel scenario, the 2021-2029 sales of
online shopping malls, offline retail shops and leisure service
business were estimated. This step was performed to deter-

mine changes in gross floor area of offline retail shops and
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Figure 6. Flow chart of process for assessing the adequacy
of the existing guidelines for design of commercial
land

leisure service businesses. To accurately estimate the influ-
ence of leisure service businesses on gross floor area of com-
mercial properties in the future, the analysis in this chapter
relied on data for not only food and beverage businesses, but
also leisure and entertainment services. While the analysis in
Chapter 3 excluded leisure and entertainment services as
data was only available for 2003 to 2007, this chapter esti-
mated gross floor areas for 2008 to 2019 based on 20032007
data, and included them in the analysis.s) The analysis was
conducted with and without estimates for leisure and enter-
tainment services to ascertain differences between the two
cases. The method and process of estimating future sales will
be explained later in detail.

Lastly, by calculating the changes in gross floor area of
retail shops and leisure service businesses as of 2019 based on
estimated sales, the changes in gross floor area per person of
commercial properties were derived. These changes in gross
floor area per person represent the changes in basic unit of
gross floor area of commercial properties, and thus can be
used to assess the adequacy of the existing guidelines for
design of commercial land 10 years from now.

The data used in the analysis of effects of changing con-
sumption trends on gross floor area of commercial proper-
ties, as presented in Chapter 3, were utilized, along with

nationwide online shopping mall transactions from 2003 to

2019. The data on online shopping mall transactions was
retrieved from Statistics Korea’s "Online Shopping Mall
Trend Survey, and only products falling under retail were
included. Service businesses such as travel - transportation
and culture - leisure services were excluded as they had no
direct influence on offline commercial properties or were
deemed to have insufficient data due to differences in item
organization. To draw changes in gross floor area per person,
the data of Statistics Korea's I-Popula.t:ion Projections 2021—
2029 were used. The process of assessment of the existing design

guidelines for commercial land is examined in detail below.

1) Scenarios Reflecting Online Sales of Omni-channel
Retail Shops

Recently, the rapid increase in online shopping mall trans-
actions has led to some offline retail shops facing a drop in
sales. Some shops have embraced online channels to adapt
to new consumption trends. The combination of online and
offline channels is known as omni-channel retail. In South
Korea, omni-channel retail sales has surged with the
increase in online shopping mall transactions (Figure 7).

Chapter 3 showed that offline retail sales decreased as
much as the increase in online shopping mall transactions,
which ultimately resulted in a decrease in gross floor area of
retail shops. It is necessary to determine how much the
online sales of omni-channel retail shops influences the
decrease in gross floor area. However, omni-channel retail
shops can choose to scale down or maintain their offline
shop areas. Some retailers may operate smaller shops to
reduce their rent, but others may not.

As such, this study set up different scenarios according to
120

100

Sales (Trillion won)
= 2 2

=]
(-]

2003 2005 2007 2009 2011 2013 2015 2017 2019

—e—O0nline retail total —e—Omni-channel retail

Figure 7. Change in the online sales of omni-channel retail shop
(2003~2019)
Source: Statistics Korea "Online Shopping Mall Trend Survey,
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the extent of influence of omni-channel retailers’ online
sales on decrease in gross floor area. Among the three sce-
narios, the first scenario assumed that 20% of online sales of
omni-channel retail shops would influence the decrease in
gross floor area. The second scenario assumed that 50% of
online sales would affect the decrease in gross floor area,
while the third assumed 80%. The adequacy of the existing
design guidelines for commercial land was assessed for each

of the three scenarios.

2) Estimation of Future Sales of Online Shopping Malls,
Offline Retail Shops, and Leisure Service Business

To assess the adequacy of the existing guidelines for design
of commercial land in the future, extrapolation was per-
formed to estimate the 2021-2029 sales of online shopping
malls, leisure service businesses, and food and beverage busi-
nesses under the three scenarios. The future sales of offline
retail shops was derived by first predicting the 20212029
sales of all retail shops, both online and offline, and then
subtracting the estimated sales for online shopping malls.

Extrapolation is a method that predicts future circum-
stances based on existing trends. It relies on estimation, not
inference, but is widely used to make new discoveries. Accu-
rate estimation is impossible if certain variables are over-
looked. Assuch, a trend equation may be developed by adding
variables to the estimated results obtained from extrapolation.

This study considered two variables in the process of
deriving an optimal trend equation based on extrapolation.
The first is the trend of population decrease. The I_Populal—
tion Projectionsy, released in 2019 by Statistics Korea based
on the 2017 "Population and Housing Census., predicts
that the total population including foreigners will begin
decreasing from 2028. These projections are consistent with
MResident Population Statisticsj, which shows that the
number of residents will decrease from 2020 after peaking in
2019. A decrease in population means a decrease in work-
force and consumers, which causes a decrease in not only
GDP and household income, but also private-sector con-
sumption and expenditure. These changes will lower the
sales of retail shops and leisure service businesses. According
to Huh (2019), private consumption and expenditure can be
maintained proportionately to population based on the per-
manent income hypothesisﬁ] if workforce declines, but will

drop rapidly with population decrease. In estimating retail

14 "=EA2, xM563 MeS (2021)

sales for 2021 to 2029, this study assumed that the increase in
sales will gradually slow with the population changes fore-
casted in r].:'ol:mla.tion Projections.

The second variable is the advent of the age of “with
Corona.” The COVID-19 pandemic that began in early 2020
is expected to continue, and will have an impact on con-
sumption trends. First, it will accelerate the increase in
online shopping mall transactions, and cause a decline in
offline retail sales. The sales of leisure service businesses will
also decrease, people cutting down on leisure and restaurant
dining. This study reflected these trends when estimating
the future sales of retail shops and leisure service businesses
through extrapolation.

The reference year for extrapolation was 2003, and a two-
year interval up to 2019 was applied, giving a total of nine
years. The limit of increase was not set, and extrapolation
was performed for five years between 2021 and 2029 with a
two-year interval. The trend equations used were the linear
equation, geometric curve equation, parabolic curve equa-
tion, modified exponential curve equation, Gompertz curve
equation, and logistics curve equation. The optimal curve
equation was selected based on the results of input evalua-
tion method and output evaluation method. The input
evaluation method compares the increase in actual sales
against changes of the trend equation, and selects the equa-
tion that has the smallest coefficient of relative variation
(CRV). The result evaluation method examines the differ-
ences between actual sales and trend equation results, and
selects the equation that most accurately describes past
trends. Through this process, the trend equation with the
smallest absolute mean error (ME) and mean absolute per-
centage error (MAPE) is selected. While mean error is not an
absolute criterion, it shows how much a trend equation is
biased (Kim, 2016).

This study estimated the 20212029 sales of online shop-
ping malls, leisure service businesses, and food and beverage
businesses for each of the three scenarios. The trend equa-
tions were evaluated based on input evaluation method and
output evaluation method,ﬂ and the final equation was
selected in consideration of the two variables mentioned
above. The Gompertz curve equation was selected for
future sales of online shopping malls for all three scenarios,
while the linear equation was used for all leisure service busi-

nesses and food and beverage businesses. The future sales of
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total retail businesses was estimated with reference to data
on projected populations, and the future sales of offline
retail shops was calculated by subtracting the estimated
online shopping mall transactions from total retail sales for

each scenario (Pigure 8).

3) Drawing Changes in Basic Unit of Gross Floor Area of
Future Commercial Properties
The changes in basic unit of gross floor area of commercial
properties were derived based on the estimated future sales
600
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of online shopping malls, offline retail shops, leisure service
businesses, and food and beverage businesses. Because the
basic unit of gross floor area in the existing guidelines for
design of commercial land was introduced through a 2018
survey of commercial properties, the adequacy of the guide-
lines for the future will be able to be assessed by deriving
changes in the basic unit based on 2019 figures. Using the
same method and process described in Chapter 3, the
changes in gross floor area per person of commercial prop-

erties in the future were derived (Table 3).
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Figure 8. Estimation of the future sales of online shopping mall, offline retail shop, and entire leisure

service business (2021~2029)

Table 3. Process and Method of derivation of changes in the GFA* per person of commercial properties in the future

Classification Process of derivation Method of derivation and data
; ; : Retail total estimates—0nline shopping
(A) Estimates of sales of offline retail shops (M. won) mall estimates (2021-2029)
(B) Changes in estimated sales of offline retail shops (M. won) 2021-2029 Estimates—sales in 2019
Retail : . : :
Bl © Corrected changes in estimated sales of offline retail shops (B)* 0,78
(M. won)
(D) Estimates of sales per GFA* of offline retail shop (M. won/m?) Logistic curve
(E) Changes in gross floor area of offline retail shop (m?) (C)/(D)
(F) Estimates of sales of leisure service business (M. won) Linear curve
(G) Changes in estimated sales of leisure service business (M. won) 2021-2029 Estimates—sales in 2019
Leisure - - - . -
Servica ) ?ﬁrﬁgtr%d changes in estimated sales of leisure service business () * 0.47*
business :
(I) Estimates of sales per GFA* of leisure service business (M. won/m?) Linear curve
(J) Changes in gross floor area of leisure service business (m?) (H)/(
(K) Changes in gross floor area of entire commercial properties (m?) (E)+)
Total (L) Estimates of population projections (person) Statistics Korea "Population Projections,
Changes in gross floor area per person of commercial properties

(m*/person)

Note: * GFA stands for gross floor area. ** 2E4- correction factor
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The changes in gross floor area of offline retail shops
between 2021 and 2029 were first determined. The future
sales of offline retail shops was calculated by subtracting the
estimated online shopping mall transactions from total
retail sales. The 2019 sales of offline retail shops was sub-
tracted from calculated values to obtain changes in esti-
mated sales of offline retail shops from 2021 to 2029. After
applying the correction factor of 0.78, as described in Chap-
ter 3, the values were divided by estimated sales per gross
floor area of offline retail shops to get changes in future
gross floor area of offline retail shops.

Next, to obtain changes in gross floor area of leisure ser-
vice businesses and food and beverage businesses for 2021 to
2029, the changes in estimated sales were determined by
subtracting 2019 sales from estimated sales. As described in
Chapter 3, the correction factor of 0.46 was applied to food
and beverage, and a newly established correction factor of
0.47 to leisure service businesses.” The corrected values were
divided by estimated sales per gross floor area to obtain
changes in future gross floor area of leisure service busi-
nesses and food and beverage businesses, respectively.

Lastly, the changes in gross floor area of retail businesses
and leisure service businesses were summed to get changes
in gross floor area of overall commercial properties. The val-
ues were divided by projected populations for 2021 to 2029,
so as to obtain changes in gross floor area per person of com-

mercial properties for each scenario (Table 4).

3. Results of Assessment of Adequacy of
Existing Design Guidelines for Commercial
Land

In the previous section, the adequacy of existing guide-
lines for design of commercial land in the future was
assessed in consideration of new consumption trends,

including the growth of online shopping malls and leisure

service businesses. The gross floor area per person of com-
mercial properties was found to decrease for all scenarios,
albeit with variation, from 2021 to 2029. For Scenario 1, the
gross floor area estimates increased slightly up to the mid-
2020s, and then gradually decreased. For Scenario 2, the esti-
mates showed a slight decline in the early 2020s, followed by
a rapid decrease from the mid-2020s. For Scenario 3, the esti-
mates decreased rapidly from the early 2020s and dropped
further in later years. Considering the growing adoption of
omni-channel by retailers, however, Scenario 3 is not likely
to occur.

Meanwhile, the estimates derived for both leisure service
and food and beverage businesses were compared to esti-
mates for food and beverage businesses only. When the anal-
ysis was limited to food and beverage businesses, the basic
unit of gross floor area was smaller by 0.08m’/person. Since
this difference is negligible, the study could be carried out
using food and beverage businesses only. However, this
study included estimates for leisure service businesses, as
doing so would further minimize inaccuracies.

Similar trends can be observed in estimates of gross floor
area of commercial properties for 2021 to 2029 (Figure 9).
Here, commercial properties include retail shops and leisure
service businesses only, but not other business types for
which special consumption trends have yet to be observed.
The gross floor area of commercial properties falling under
retail and leisure service businesses increased consistently
from 2003 to 2019, but slowed or stopped in the 2020s. For
Scenario 1, the estimates entered stagnation in the 2020s and
then gradually decreased from the mid-2020s. For Scenarios
2and 3, the estimates rapidly decreased from the early 2020s.

The existing design guidelines for commercial land,
which were amended in 2019, can be seen as adequate up to
the late 2020s for Scenario 1, but less so for Scenarios 2 and 3
in the same period. Since new towns under development

will take more than 10 years to stabilize, it is necessary to

Table 4. Changes in gross floor area per person of commercial properties by scenario (2021~2029) (as from 2019)

Retail and entire leisure service business

Retail and food & beverage business

Classification

2021 2023 2025 2027 2029 2021 2023 2025 2027 2029
Scenario 1 0.01 0.03 0.03 -0.02 -0.08 0.01 0.01 -0.01 -0.07 -0.16
Scenario 2 -0.01 -0.02 -0.07 0.7 -0.32 -0.01 -0.03 -0.10 -0.21 -0.38
Scenario 3 -0.03 -0.07 017 -0.34 -0.60 -0.03 -0.09 -0.20 -0.39 -0.66

Note: unit (m?/person)

16 =24, ®M563 X6 (2021)
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Figure 9. Estimates of the gross floor area of commercial properties by scenario (2021~2029)

devise measures for 2030 and later. In particular, the
decrease in population from 2030 onwards should also be
taken into account. In the near future, there will be a
demand for new design guidelines that reflect changing

consumption trends.

V. Conclusion and Implications

Changing consumption trends, represented by the
growth of online shopping malls and leisure service busi-
nesses, have been pointed out as a cause behind the high
vacancies of commercial properties in new towns. This
study analyzed how the new consumption trends affect
changes in gross floor area of commercial properties, and
assessed the future adequacy of existing design guidelines for
commercial land.

The results can be summarized as follows. First, from
analyzing the effects of consumption trends between 2003
and 2019 on changes in gross floor area of commercial prop-
erties, the increase in online shopping mall transactions led
to a decrease in the rate of increase of offline retail sales,
thereby contributing to changes in gross floor area. The
higher sales of food and beverage businesses, which reflects
the growth of leisure services, led to an increase in gross
floor area. The changes in gross floor area of retail shops
and food and beverage businesses were summed to deter-
mine overall changes in gross floor area, and the results
showed that the rate of increase in gross floor area had
slowed since 2017.

Based on the analysis, the design guidelines for commer-

cial land that had been amended in 2019 were assessed in
terms of their adequacy amidst changing consumption
trends. Three scenarios were set to reflect varying degrees
of influence of omni-channel sales, and different results
were obtained. The scenarios were similar in that the exist-
ing guidelines may not be adequate 10 years from now due
to the decrease in demand for commercial properties. In
order to keep up with changes in consumption trends, new
design guidelines for commerdial land should be developed
for the 2030s.

The implications for related policies are as follows. First,
when planning commercial land for new town develop-
ment projects, the plans should consider the effects of new
consumption trends on commercial properties 10 years
down the road. Since the demand for commercial land is
expected to decrease beginning as early as the mid-2020s or
in the 2030s at the latest, commercial land supply should be
lowered to match the estimated changes in basic unit of
gross floor area. At this point in time, it is difficult to accu-
rately predict how much the demand for commercial land
will change. New plans for commercial land should thus be
more flexible, allowing for the designation of white zones
and step-by-step supply of commercial properties.

Second, measures should be devised to respond to vacan-
cies in commercial properties located in existing urban
areas. If vacancies in commercial properties are left
neglected, such areas may experience a drop in real estate
prices or become prone to crime based on the broken win-
dows theory. Other usages should be designated to com-

mercial land with high vacancies through district-unit plan.
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As the reduced demand for commercial land will be more
prominent in areas with rapid population decrease, related
policies should be developed with a focus on small- and
medium-sized cities in non-Seoul metropolitan areas.

This study has several limitations. First, extrapolation was
performed to estimate future sales of online shopping malls,
retail businesses, leisure service businesses, and food and bev-
erage businesses. However, it is difficult to determine how
much online shopping malls and leisure service businesses
will grow, and how much the population decrease and
COVID-19 will affect the gross floor area of commercial
properties. Although the estimates may not be fully accu-
rate, the demand for commercial properties is bound to
gradually decrease.

Second, this study examined changes in sales and gross
floor area of retail shops and leisure service businesses to
determine changes in gross floor area of commercial prop-
erties in relation to changing consumption trends. Due to
the difficulty of obtaining data, estimated values were used
for the gross floor area of leisure and entertainment services
from 2008 to 2019, and changes in gross floor area of living -
education - healthcare services could not be obtained. As for
wholesale and accommodation, sales and gross floor area
data were provided in Statistics Korea’s "Service Industry
Survey,. The two categories, however, were excluded as
distinct changes in consumption trends were not observed
yet. In the case of wholesale, the share of online shopping
mall transactions (BZB) surged from around 2018, and this
was accompanied by a decrease in gross floor area. The
expansion of online shopping mall transactions in whole-
sale is thus expected to lead to a decrease in gross floor area
even in the future. The analysis of this study was limited to
certain business types for various reasons. According to Sta-
tistics Korea’s "Service Industry Survey, retail shops and
leisure service businesses accounted for 66% of businesses
with leased commercial properties in 2019, while living -
education - healthcare services accounted for 18%, and retail
and accommodation constituted 16%. Therefore the
changes in gross floor area of retail shops and leisure service
businesses, which have the largest share, can be used to gen-
eralize trends for all commercial properties. If the gross
floor area of living - education - healthcare services increases
in the future, it can compensate for the decrease in gross

floor area resulting from the increased online shopping

18 "=EA2, M563 S (2021)

mall transactions in wholesale. On the other hand, if the
gross floor area of living - education - healthcare services
shrinks following the population decline, the gross floor
area of overall commercial properties will decrease at a
faster rate.

Third, it is mentioned in the literature review chapter that
the effects of online shopping mall transactions can differ by
geographical location. However, this study did not examine
the relationship between changes in consumption trends,
including the increase in online shopping mall transactions,
and geographical location in South Korea. This is because
the primary purpose of this study was to assess the adequacy
of existing design guidelines for commercial land amidst
changing consumption trends. Since the existing design
guidelines for commercial land was developed for nation-
wide use, this study did not look at how changes in con-
sumption trends differed by geographical location.

Despite the above limitations, this study holds significance
in that it performed extrapolation to predict commercial
land demand 10 years from now with consideration of
changing consumption trends. Moreover, the results can
serve as a valuable reference in the planning of commercial
land for new town development and to address the issue of
high commercial vacancies in urban areas. In follow-up
research, more accurate estimates of demand for commer-
cial properties may be derived by employing advanced esti-
mation techniques. Internet usage and income per person
can be used as indicators of the varying effects of changing
consumption trends by geographical location, allowing the
design guidelines to be customized accordingly. In addition,
office properties supplied together with commercial prop-
erties in commercial land may also be considered for a more

realistic assessment.

Note 1.In this paper, "online shopping mall transactions” refers to
business-to-consumer (B2C) transactions among e-commerce
on the internet. The term excludes other transactions such as
consumer-to-consumer (C2C), business-to-business (B2B), and
business-to-government (B2G).

Note 2. The differences before and after data reorganization were
corrected by applying a weight based on the most recent data.

Note 3. Simple regression analysis was performed to calculate the
correction factor of offline retail shops and food and beverage
businesses. Estimated and actual changes in gross floor
area of offline retail shops and food and beverage businesses
were derived for 16 years from 2004 to 2019 with 2003 as the
reference year. Under the regression model, the dependent
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variables were actual changes in gross floor area of offline retail
shops and food and beverage businesses, respectively, and
the independent variables were estimated changes in gross
floor area of each business type. Because the sample size was
smaller than 30, the Shapiro-Wilk normality test was conducted
to determine whether the population is normally distributed.
The Shapiro-Wilk normality test was carried out using the SPSS
package, and all variables were verified as normally distributed
with their significance exceeding 0.05. The results of the
normality test and analysis of the two regression models are
provided below.

Resuts of normaility test

Variables StatisticW df  p-value

Actual changes in GFA* of

offline retail shops g B Gals

Estimated changes in GFA*

of offline retail shops 0.920 16 0.172

Actual changes in GFA* of

food and beverage 0.956 16 0.589
business

Estimated changes in GFA*

of food and beverage 0.959 16 0.643
business

Note: * GFA stands for gross floor area

Results of regression analysis

Model Independent variable  Coefficient p-value
Offline Estimated changes in GFA ~ 0.777  0.000
retail shop adj. R? 0.957
Food&  Estimatedchangesin GFA 0460  0.000
beverage —

business adj. R 0.802

Note: Dependent variables are actual changes in gross floor area of
offline retail shops and food & beverage business respectively

Note 4. Han-a Urban Research Institute was commissioned by Korea

Land and Housing Corporation (LH) to conduct research under
the title of "Establishment of planning criteria guidelines for
commercial use in brand new cities based on the commercial
use survey” It was completed in December 2018.

Note 5. The gross floor area of leisure and entertainment services

accounted for about 30% of gross floor area of all leisure service
businesses in the period between 2003 and 2007. Here, leisure
service businesses include food and beverage businesses, as
well as leisure and entertainment services. Because food and
beverage businesses were similar to leisure and entertainment
services in their 2008-2019 sales increase, the different
business types were expected to have similar changes in
gross floor area. As such, the gross floor area of leisure and
entertainment services from 2009 to 2019 was presumed to be
30% of gross floor area of all leisure service businesses.

Note 6. Since consumers prefer to keep their spendings consistent, their

spendings will be determined based on their expected long-term
average income, not their current income (Huh, 2019).

Note 7. Presented below are the results of input evaluation method

and result evaluation method for future sales curves of online
shopping malls, leisure service businesses, and food and
beverage businesses for each scenario.

Classification  Curves  CRV ME M&';E

Linear 732 0.0 50.75

Geometric 37.7 -560,133.3 1062

Salesof online  parabolic  421.9 0.0 18.72
shopping malls

Gompertz 271 2398798 7.90
Logistic 332 1,1762212 997

Linear 77.3 0.0 46.42
Geometric 24.1 -258640.0 6.21
Salesof online  parabolic  395.4 00 16.57
shopping malls
Scenario 2 Mod. Exp. 239 0.0 553

Gompertz 254 2246784 557
Logistc 288 10982570 6.65

Linear 806 0.0 44,29

Geometric  17.7 -19,738.1 419

Salesof online  parabolic  380.8 0.0 15.44
shopping malls

Scenario3 Mod. EXp 253 0.0 462

Gompertz 255 2228047 425
Logistic  27.0 1,024561.3 470

Linear 70.9 0.0 8.01

Geometric  58.9 287,464.3 4.65

Salesof entire  parabolic 1,643.4 0.0 4.03
leisure service

business Mod. Exp g7.8 0.0 4.32

Gompertz  96.1 -3656839 412

Logistic 949 -1,263,113.7 4.28

Linear 74.3 0.0 8.25

Geometric 64.6 2808983 517

Salesof food  parabolic 1,326.4 0.0 447
and beverage

business Mod. Exp 1028 0.0 4.61

Gompertz 1025 -343136.6 457
Logistic 1024 -1,1779828 4.83

Note 8. Simple regression analysis was performed to calculate

the correction factor for leisure service businesses, which
include both food and beverage businesses and leisure and
entertainment service businesses. Estimated and actual changes
in gross floor area of leisure service businesses were derived for
16 years from 2004 to 2019 with 2003 as the reference year. In
the period between 2008 and 2019, estimated values were used
for the gross floor area of leisure and entertainment services.
Under the regression model, the dependent variable was actual
changes in gross floor area of leisure service businesses, and
the independent variable was estimated changes in gross floor
area. Because the sample size was smaller than 30, the Shapiro-
Wilk normality test was conducted to determine whether the
population is normally distributed. The test result showed that
all variables followed a normal distribution. The results of the
normality test and regression model analysis are provided below.
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Resuts of normaility test

Variables StatisticW  df  p-value
Actual changes in GFA* of

entire leisure service 0.956 16 0.589
business

Estimated changes in

GFA* of entire leisure 0.958 16 0.621

service business

Note: * GFA stands for gross floor area

Results of regression analysis

Model Independent variable Coefficient p-value
Entir_e leisure Estimateg;:anges in 0.467 0.000
service

business adj. R? 0.803

Note: Dependent variable is actual changes in gross floor area of entire
leisure service business
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