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Abstract 
 
This study empirically analyzed the effect of the contract type of electricity 

charge on common area usage fees by considering selection bias. The 

Sample selection model was used based on the hypothesis that common area 

usage fees bring up selection bias due to the contract type of electricity 

charge. In case the contract type of electricity charge is comprehensive, the 

estimation model is divided into 2 steps to examine affecting factors of 

common area usage fees. In the Sample selection model, as a first step, the 

Probitmodel estimation was used for comprehensive contract, showing 

sample selection probability. In the Sample selection model, as a second step, 

common area usage fee determinant model estimation was used for selected 

data samples. The empirical study results are as follows. First, it was proved 

that common area usage fees are affected by the contract type of electricity 

charge. Common area usage fees could be reduced by effective management 

activities. Second, common area usage fees are significantly affected by 

characteristics of the apartment complex (exclusive area, size, age, brand 

etc.), facility and equipment (elevator, home network), and location (region). 

Therefore, efficient management will practically reduce management cost by 

controlling factors in advance. This study is meaningful in that it gives 

significant implications to the housing management market by reducing 

housing costs in the short term and reducing LCC (Life Cycle Cost) in the 

long-term. 
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1 Introduction 

 
Apartment complex is an integral part of modern cities. The apartment 

complex is one of the representing types of multi-family housing and it has a 

distinctive structural characteristic compared to single houses. Its residents 

share significant space and attached facilities. Therefore, its maintenance fee 

is charged monthly to its residents for efficient management. The 

management fee paid by individuals is not too high, but the total 

management fee sums up to a considerable amount. However, many 

residents are unaware of this fact. For this reason, the management fee of 

apartment complex is considered as a sensitive issue in Korea. Furthermore, 

the detailed categories of apartment maintenance fees are recently getting 

more attention due to its frame change. 

Maintenance fees are generally composed of detailed categories as 

shown in Figure 1.According to the Multi-family Housing Management Act, 

there are three typical categories. First, there is the individual usage fee 

category for both exclusive use area and individually imposed common area. 

Second, there is the common area maintenance fee category. Lastly there is 

the long term maintenance fee category [1]. It can also be classified 

depending on the characteristics of the maintenance fees. As for the common 

area maintenance fee, it is classified into further detailed categories, such as 

operating and management cost, building preservation and management cost, 

maintenance costs of facilities or equipment, and common area usage fee. In 

most cases, the common area usage fee is included in the individual usage 

fee. The common area usage fee depends on the number of household units, 

not on the amount of individual use. The common area usage fee is a fee for 

basic facility and advanced equipment operation in apartment complex. 

Therefore, it can be seen as a type of utility fee. Thus, the amount of facility 

may affect the common area usage fee. As a result, since the common area 

usage fee is a part of the maintenance fee, the amount of common area usage 

fee may affect the final maintenance fee. 
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Figure 1Classification of Management Fees According To the Multi-Family 

Housing Management Act 

 

In a situation where the majority of residents are concerned with 

maintenance fees, of which is imposed by the sum of each category, such as 

the common area usage fee, its reduction methods or efficiency measures for 

each categoryareimportant and necessary. However, the majority of previous 

studies dealt with maintenance fees as a whole. This study attempted to 

examine common area usage fees by considering the physical characteristics 

of complexes and their facilities. Considering the characteristics of common 

area usage fees, this empirical study was implemented under the assumption 

that the contract type of its electricity supply charge with Korean electric 

power corporation (KEPCO) may affect the average usage fee. 

This study is expected to contribute to find out efficiency measures for 

housing costs. In the long term, it may also contribute to the reduction of 

LCC (Life Cycle Cost). Therefore, this study provides significant 

implications in the housing management market. 

 

2 Literature Review 
 

Maintenance fees of apartment complexes area type of monthly living 

costs to multi-family housing residents. Therefore, they are an important 

factor considered by residents when choosing their housing. Hence, a variety 

of studies have been carried out, especially after the information disclosure 

of maintenance fees in the year of 2009. However, most previous studies 

focused on common area maintenance fees. It is highly probable for common 

area usage fees to have similar structural patterns as common area 

maintenance fees [2]. For these reasons, this study reviewed earlier studies 

focusing on common area maintenance fees, since studies related to 
 

 

 

 

 



 
 

 

 

common area usage fees were limited. 

Im and Suh studied common area maintenance feesin171 apartment 

complexes located in the Gyeong-gi province[3]. The result of the regression 

analysis showed that the more the number of households, the lower the 

common area maintenance fees. The age of apartment complex proved to be 

an increasing factor for common area maintenance fees. The three factors –

corridor type, heating method, and management method– were statistically 

insignificant in the model. 

Her examined the deciding factors of common area maintenance fees in 

311 apartment complexes in Ulsan[4]. The result showed that the number of 

households as characteristics of complexes were proved to be economics of 

scales. The number of 300 households became a turning point for increase 

and decrease. The age of apartment complexes was an increasing factor for 

common area maintenance fees as they got older. 

In S. Kim and H. Kim’s study, they investigated deciding factors of 

common area maintenance fees in 2,133 apartment complexes located in 

Seoul[5]. The results showed that the number of households and the number 

of apartment buildings lowered the common area maintenance fees. 

However, the stories of buildings and the age of the buildings raised the 

common area maintenance fees. As for the characteristics of facilities and 

equipment, the more the number of elevators, the higher the common area 

maintenance fees. In their study, they included common electricity charge as 

a factor influencing common area maintenance fees. According to their 

findings, the common electricity charge positively affected the common area 

maintenance fees, proving that it could be a significant factor influencing 

apartment management fees. 

Lee et al.(2017) examined the deciding factors of common area 

maintenance fees in1,394apartment complexes located in Seoul[6]. The 

results of the regression analysis showed that factors such as the number of 

households and rate of exclusive area lowered the common area maintenance 

fees, while the number of parking space per unit, the size of the unit, and the 

age of the building raised the common area maintenance fees. As for the 

characteristics of facility and equipment, the number of elevators per unit and 

CCTV were proved to raise the common area maintenance fees. 

Shin and Lee studied the deciding factors of the common area 

maintenance fees in2,249 apartment complexes in Seoul[7]. Their study 

proved that the size of the complexes affected the common area maintenance 

fees. The number of households lowered the common area maintenance fees. 

However, the number of buildings and the age of the buildings raised the 

common area maintenance fees. As for facility and equipment characteristics, 

the absence of elevators lowered common area maintenance fees. 

As examined above, the majority of previous studies tried to investigate 

the deciding factors of common area maintenance fees by considering the  
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characteristics of complexes, and facility and equipment. However, common 

area usage fees should also be considered as well. Especially, the contract 

type of electricity supply charge should be considered as a factor affecting 

maintenance fees (see Table 1).This study tried to investigate the factors 

affecting common area usage fees, based on previous studies. 

 
Table 1: Types Of Electricity Supply Charge 

General 

contract 
type 

(Household usage * Low-voltage 

electricity charge for house) + 
(Common area usage * High-voltage 
electricity charge for general) 

In the case of electricity 

charges, it is expensive in the 
order of general voltage < high-
voltage for house < low-voltage 
for house 

Single 
contract 

type 

(Household usage + Common area 
usage) * High-voltage electricity 

charge for house 

 

 

3 Data and Methodology 
 

This study investigated the common area usage fees of apartment 

complexes by reviewing the contract type of electricity charge considering 

selection bias. The research method is presented below. 

 

3.1 Data Sources 
 

This study examined data from the Gyeong-gi province. Due to 

difficulties in securing management information, the time range is limited to 

the year of 2018. Additional information was provided by housing 

management companies and empirically analyzed. A total of 3,649 apartment 

complexes with more than 150 households were selected as samples. The 

frequency of regional samples is shown in Table2. The names of the cities 

are shown in Figure 2 in the form of numbers. For example, the number 12 

on the map refers to Pyeongtaek. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 
Figure 1  MapOf Gyeong-Gi Province In Korea 
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Table 2Frequency Of Sample By Region 

 

# Name 
Frequenc

y 
% # Name 

Frequenc
y 

% 

1 Su-won 358 9.81 17 Gim-po 133 3.64 

2 Sung-nam 205 5.62 18 I-cheon 73 2.00 

3 Go-yang 295 8.08 19 Yang-ju 84 2.30 

4 Yong-in 415 11.37 20 Gu-ri 50 1.37 

5 Bu-cheon 173 4.74 21 O-san 75 2.06 

6 An-san 96 2.63 22 An-seong 48 1.32 

7 An-yang 154 4.22 23 Ui-wang 70 1.92 

8 Nam-yang-ju 234 6.41 24 Po-cheon 27 0.74 

9 Hwa-seong 217 5.95 25 Ha-nam 56 1.53 

10 Ui-jeong-bu 149 4.08 26 Dong-du-cheon 39 1.07 

11 Si-heung 159 4.36 27 Gwa-cheon 6 0.16 

12 Pyeong-taek 162 4.44 28 Yeo-ju 25 0.69 

13 Gwang-myeong 60 1.64 29 Yang-pyeong 16 0.44 

14 Pa-ju 118 3.23 30 Ga-pyeong 8 0.22 

15 Gun-po 61 1.67 31 Yeon-cheon 6 0.16 

16 Gwang-ju 77 2.11 Total 3,649 
100.0

0 

 

 

3.2 Sample Selection Model 
 

In this study, the Sample selection model was used under the assumption 

that selection bias might appear since common area usage fees vary 

depending on the contract type of electricity charge. To simply estimate 

common area usage fees, the panel model may be applied by using OLS, 

random effect, or fixed effects. However, these methods are not practical 

since common area usage fees are only effective when it randomly appears in 

the sample.  

The Sample selection model, also referred to as the self-selection model, 

is meaningful if a certain type of selection is used in the sample. Without this 

type of selection, the result may be biased. The representing method 

considering this bias is Heckman’s Sample selection model. For example, to 

investigate the relationship between educational standard levels and income 

levels, simple OLS estimation might not consider special circumstances, such 

as individuals under special circumstances who have higher or lower 

education levels[8,9].This selection bias appears in various applied studies in 

economics, biostatistics, and social science. 

 

 

 



 
 

 

 

 

For this reason, the Sample selection model was used in 2 steps. In the 

first step, the Binary probitmodel was used for selection, and then in the 

second step the regression model was used. In the regression model, error 

correction term was included, which is also referred to as the IMR (Invers 

Mill’s Ratio) or hazard rate[10,11]. This is lambda variable, whose response 

is 1 in the first step, that is included as a control variable and used as IMR in 

the regression model. Therefore, it may be interpreted as selection bias 

appears as lambda. To correct selection bias and inconsistent estimation in 

the Sample selection model, estimated lambda in the first step is included as 

an independent variable in the second step of the regression model. In other 

words, the estimated IMR in Probitmodel of the first step is used as an 

independent variable, and, as a result, the selection bias is corrected. If 

regression coefficient of lambda is not statistically significant, then the two-

stage analysis is not necessary and the selection bias is not considered to be 

appeared. 

The Sample selection model is composed of selective equation in the first 

determinant process and the main equation regarding selected data of the first 

step[12]. 

 

            (1) 

 

              (2) 

 

         ,          ,            .    isalatent variable 

representing common area usage fee perm^2, and w_jmeans latent variable 

of comprehensive contract type of electricity charge. In the first step of the 

Sample selection model, the Binary probitmodel was used to estimate the 

selection probability equation(2), then in the second step, selected sample 

data was used only for regression analysis[12,13]. 

Under the assumption that common area usage fees are affected by the 

contract type of electricity charge, this study used the Sample selection 

model for empirical analysis. In other words, deciding factor estimation of 

common area usage fees and comprehensive contract of electricity charge are 

divided into two-stages. This study used the Sample selection model to 

correct selection bias and to estimate parameter since common area usage fee 

as simple dependent variable is not randomly selected. 
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3.3 Variables 
 

Based on previous studies, this study set up variables to define affecting 

factors to common area usage fees which is used to operate and maintain 

facilities and equipments in common areas. In this study, variables are 

divided into 3 characteristics: Apartment Complex, Facility & Equipment, 

and Region. The variables were set as shown in Table 3. 

First, the dependent variable is the common area usage fee of common 

area perm^2. The average annual levy is calculated and converted value of 

LN is used to moderate regression model. Then, comprehensive contract of 

electricity charge was used as a dummy variable in determinant selection 

equation of the first step. 

Second, since each apartment complex has different characteristics, a 

variable for characteristics of complex was set. It seems probable for age and 

size of complex to affect the common area usage fee. Many earlier studies 

were carried out regarding characteristics of apartment complexes, therefore, 

based on these studies, this study used related variables: type of multi-family 

housing, size(the number of households), exclusive area, age of the building, 

parking space, public or private supply, and first tier construction company 

brands. To investigate the differences among common area usage fees on the 

type of multi-family housing, mixed use apartment was considered as a 

dummy variable[6,7]. 

Economies of scale is applied to common area maintenance fee in large 

scale complexes. To verify the fact that economies of scale applies to 

common area usage fees as well, it was used as a variable[7].As for exclusive 

area, it is closely related to the size of the common area. Therefore, 

apartment complexes with low proportion of exclusive area might have 

relatively larger scale common areas, leading to larger maintenance 

areas[14]. The age of complexes reflects aging degree; the older the 

complexes, the more worn out the facilities and equipment – leading to 

management inefficiency. To verify this, the age of complexes was selected 

as a variable. Since the variable of parking space per dwelling unit might be a 

significant factor for common area usage fees, it was introduced as an 

explanatory variable. 

However, common area usage fees may vary depending on whether the 

apartment is supplied by either public or private sector. Unlike the typical 

private housing, public housing may use cheaper materials for facility and 

equipment. To investigate the relationship between common area usage fees 

and the public type of apartment, it was also included as a variable. In 

addition,  

 

 

 

 

 



 
 

 

 

 

 

The first-tier construction company brands may pursue high end 

strategies in interiors and exteriors. To verify this, the top 10 construction 

company brands were set up as a dummy variable. The top 10 brands of 

Korea are Samsung, Hyundai, Daelim, GS, Daewoo, POSCO, Hyundai 

Engineering, Lotte, and HDC[15]. 

Third, as for the characteristics of Facility & Equipment, the number of 

elevators per dwelling unit and provided home network services were 

selected as variables. For performance capacity and proper operation, it is 

inevitable to continuously spend common area usage fees. Therefore, it is 

expected that the characteristics of facility and equipment may significantly 

affect common area usage fees[5,6,7]. 

Lastly, this study focused on the Gyeong-gi area. To control the regional 

characteristics, a regional dummy variable was used. As for regional 

characteristics; Su-won, Yong-in, and Sung-nam, the leading cities of 

Gyeong-giwere selected as dummy variables. 

 
Table 3Variable Description 

 

Variable Note Unit 

Dependen
t variable 

Usage fee 
Common area usage fee per common 

area 
KRW/   

General 
General contract type=1; Single contract 
type=0 

Dummy 

Apartmen
t 

Complex 

Mixed-use 
Mixed-use apartment complex=1; 
Residential only=0 

Dummy 

Size 
Size(number of household) of the 

apartment complex 
Number 

Exclusive area 
Proportion of exclusive area to total 
complex area 

% 

Age Age of apartment complex Number 

Parking space Parking space per dwelling unit Number 

Public Public sector supply apartment=1 Dummy 

1st tier brand Top 10 construction company brand=1 Dummy 

Facility&
Equipmen

t 

E/V Elevator per dwelling unit Number 

Home network Home network system provided=1 Dummy 

Regional 

Su-won Located in Su-won=1; Other regions=0 Dummy 

Yong-in Located in Yong-in=1; Other regions=0 Dummy 

Sung-nam 
Located in Sung-nam=1; Other 

regions=0 
Dummy 
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3.4 Descriptive Statistics 

  
 Table 4 shows the basic statistics of apartment complexes. The average 

common area usage fee; the dependent variable is 6.938KRW/m^2, the 

minimum is5.851KRW/m^2 and the maximum is 8.005KRW/m^2 - which 

shows the deviation in apartment complexes. The apartment complexes with 

general contract type of electricity charge are approximately 22.9% of the 

sample. As for the independent variable, the mixed-use characteristics of 

complexes is 4.1%, which shows most of them are residential use. The 

average number of households is 949.028, most of them are large scale 

complexes with more than 500 households. Proportion of exclusive area to 

total complex area ranges from 12.082% to 93.753%, and the average is 

33.908%. The age of the apartment building is about 18.317 years, and the 

parking space per dwelling unit is 1.009. The ratio of public housing is 4.5%, 

and first tier construction brand housing is 19.5%. As in facility and 

equipment characteristic, the number of elevators range from 0.005 to 0.760, 

the average being 0.031. The apartment equipped with home network 

services is 11.9%. The dummy variables of the regional characteristics show 

that Yong-in has the highest number of apartment complexes with11.4%, 

followed by Su-won with 9.8%, and Sung-nam with 5.6%. 

 
Table 4Descriptive Statistics (N=3,649) 

Variable Unit Mean SD Min Max 

Depende
nt 

variable 

Usage fee KRW/   6.938 0.208 5.851 8.005 

General Dummy 0.229 0.420 0 1 

Apartme

nt 
Comple

x 

Multi-use Dummy 0.041 0.198 0 1 

Size Number 949.028 681.485 150 5,282 

Exclusive 
area 

% 33.908 9.642 12.082 93.753 

Age Number 18.317 7.039 1 43 

Parking space Number 1.009 0.426 0 9.058 

Public Dummy 0.045 0.208 0 1 

Famous 
brand 

Dummy 0.195 0.396 0 1 

Facility
&Equip

ment 

E/V Number 0.031 0.049 0.005 0.760 

Home 

network 
Dummy 0.119 0.324 0 1 

Regional 

Su-won Dummy 0.098 0.298 0 1 

Yong-in Dummy 0.114 0.318 0 1 

Sung-nam Dummy 0.056 0.231 0 1 

 

 

 

 



 
 

 

 

 

 

 

 

4 Results 
 

Table 5 shows the estimation results of the determinant model 

regardingcommon area usage fees in apartment complexes by using the 

Sample selection model. Wald chi2 is156.58, which is significant in level of 

1% of the model. Estimation value of lambda is significant in 1% in level of 

significance that shows the contract type of electricity charge affects 

common area usage fees in apartment complex[12]. Further results are as 

follows. 

First, in the second step results of the model regarding common area 

usage fees, high common area usage fees of mixed-use is statistically 

significant. Since the dependent variable is LN converted value, the 

regression coefficient estimations show common area usage fees of mixed-

use housing is 55.4% higher than non-mixed-use housing[11]. As for the 

number of households, the larger the scale of the complex, the lower the 

common area usage fee. This result corresponds to earlier studies, which 

shows the economies of scale in common area usage fees because of even 

distribution to households[16]. The higher the proportion of exclusive area to 

total complex area, the lower the maintenance area, so that common area 

usage fees become lower. When the age of the housings get older, the 

common area usage fees increased approximately1.7%. This is because the 

cost inefficiency due to deterioration affects utility fees. The more the 

parking space per dwelling unit, the higher the common area usage fees. The 

housing by public sector construction company uses 35.7% lower common 

area usage fees than that of private sector construction company. This 

difference is caused by scales and quality of amenities, such as fitness 

centers. Housing complexes with first tier construction brands have 6.0% 

higher common area usage fees. This shows that brand value significantly 

affects utility fees[17]. 
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Table 5Sample Selection Model Result 

 

Main Equation: 2nd Stage 

Variable Coef SE z p>|z| 

Apartment 

Complex 

Mixed-use 0.441 0.078 5.64 0.000 

Size -0.000 0.000 -1.68 0.093 

Exclusive area -0.003 0.001 -3.88 0.000 

Age 0.017 0.003 6.00 0.000 

Parking space 0.038 0.017 2.18 0.029 

Public -0.441 0.048 -9.16 0.000 

1st tier brand 0.058 0.022 2.63 0.008 

Facility 

&Equipment 

E/V 0.409 0.128 3.20 0.001 

Home network 0.058 0.027 2.14 0.032 

Regional 

Su-won 0.057 0.026 2.17 0.030 

Yong-in 0.047 0.025 1.92 0.055 

Sung-nam 0.138 0.036 3.86 0.000 

_cons 6.397 0.186 34.41 0.000 

Selection Equation: 1st Stage 

Apartment 

Complex 

Mixed-use 1.593 0.142 11.21 0.000 

Size 0.000 0.000 2.42 0.015 

Exclusive area -0.005 0.003 -2.05 0.040 

Age 0.044 0.004 10.96 0.000 

Parking space 0.104 0.057 1.81 0.071 

Public -0.254 0.142 -1.79 0.074 

1st tier brand 0.210 0.060 3.52 0.000 

Facility 

&Equipment 

E/V 2.245 0.574 3.91 0.000 

Home network 0.158 0.086 1.84 0.065 

Regional 

Su-won 0.260 0.081 3.20 0.001 

Yong-in 0.170 0.076 2.23 0.026 

Sung-nam 0.445 0.098 4.52 0.000 

_cons -1.872 0.144 -12.97 0.000 

Lambda 0.281 0.087 3.23 0.001 

Rho 1.000    

Sigma 0.281    

Numberofobs. =3,649 

Censoredobs. =2,815 

Uncensoredobs. =834 

Waldchi2=156.58(p>chi2=0.000) 

 

 

 

 



 
 

 

 

 

 

Second,the results of facility andequipment characteristics show that 

both elevators and home network services are significant factors affecting 

common area usage fees. Apartment complexes with convenient facilities 

and equipment for residents require more utility fees for operation and 

maintenance[18]. 

Third, regional dummy variables as control variables show high common 

area usage fees. Especially, common area usage fees of Sung-nam is 14.8% 

higher than others. This shows common area usage fees vary depending on 

the regions of apartment complexes. 

 

5 Conclusion 
 

 This study has significance in that it empirically analyzed affecting 

factors of common area usage fees – one of the sections of management fees 

- unlike previous studies regarding management fees of apartment 

complexes. Since common area usage fees are included in individual fees, it 

does not receive much attention. For this reason, this study investigated the 

determinants of common area usage fees by using public management data of 

apartment complexes of the Gyeong-gi area in 2018. Based on understanding 

of common area usage fees, this study empirically analyzed the affecting 

factors of common area usage fees by using the Sample selection model. 

Therefore, a more sophisticated approach was possible to understand 

management fees and their detailed categories. The significant results are 

presented below. 

First, this study verified that the physical characteristics of apartment 

complexes affect common area usage fees. Common area usage fees 

significantly varied depending on the type of multi-family housing, the 

number of households, exclusive area, age of buildings, and parking space 

per unit. Intangible factors, such as public sector apartments and brand value, 

also affected common area usage fees. 

Second, characteristics of facility and equipment significantly affected 

common area usage fees as well. Elevators and home network services for 

the convenience of residents require consistent utility fees, and thus, they 

raise common area usage fees. 

Third, the results show that regional characteristics of apartment 

complexes affect common area usage fees. Each region has different cost 

levels, despite similar physical conditions. Therefore, to reduce common area 

usage fees, the policy should also be considered. 
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Based on these findings, common area usage fees could be reduced by 

effective management activities. By reducing the facility andequipment cost, 

LCC could be reduced as well. 

Despite its significance, the limitations of this study are as follows.First, 

the regional area and the time range of this study is limited. The study was 

carried out under the circumstancewhere securing management information 

was difficult. Further research is recommended with more abundantand 

updated data. Second, since studies focusing on common area usage fees 

were limited, this study reviewed and referred to studies focusing on 

common area maintenance fees. So, the significant factors of this study may 

not include all the explanatory factors in earlier studies on common area 

maintenance fees. Therefore, future studies should consider additional factors 

affecting common area usage fees for more refined results. 
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