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Abstract

Purpose - This study explores the impact of the real estate industry on related industries for the
perspective of Chinese steel companies.

Design/methodology/approach - The impact of housing prices on the 41 listed steel companies'
performance was analyzed by using the panel data model. We used two kinds of housing price
indexes that are set in the panel data models to estimate the range of the real estate market, driving
the performance growth of steel listed companies. Moreover, the net profit of steel companies is
used as the dependent variable. To test the stability of the model, ROA used as a dependent
variable for the robustness test. Also, to avoid the time trend of housing prices, this paper selects
the growth rate of housing prices as the primary research variable. After Fisher-type testings, there
is no unit root problem in both independent and dependent variables.

Findings - The results indicated that the rise in the housing price has a positive influence on the
steel company performance. When the housing price increases by 1%, the net profit of steel
enterprises will increase by 5 to 20 million yuan.

Research implications or Originality - In this paper, empirical data at the micro-level and panel
model are used to quantify China's real estate industry's driving effect on the iron and steel
industry, providing evidence from the microdata level. It helps us to understand further the status
and role of China's real estate industry in the economic structure.
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. Introduction
1. Chinese Real Estate Industry

Since the 1990s, with the rapid development of urbanization and the reform of the urban
housing system, the real estate industry plays an increasingly important role in driving China's

national economic growth, promoting social development, and advancing the national living
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standard. According to the National Bureau of Statistics, the real estate development investment
scale increased by 503.29% from the investment amount of 15,909 billion yuan in 2005 to 95979
billion yuan in 2015. Given the structure of fixed assets investment, the real estate industry de-
velopment investment accounted for approximately 18% of the total society fixed assets
investment, It indicates that China's real estate industry substantially contributes to the develop-
ment of the national economy.

The critical position of the real estate industry is not only reflected in the share of the national
economy but also its driving effect on related industries. Statistically, the investigation and asso-
ciated services of the real estate industry have not only directly driven the development of more
than 20 sectors, Still, they have also indirectly influenced the demand of nearly 30 kinds of
industries. Therefore, the real estate industry has been one of the most critical sectors of China's
macroeconomic, Relevant research also confirms this, Boer and Morrison (1995) found that the
real estate industry in Europe and the US has a significant driving effect on the growth of their
related industries and the national economy, Based on the data from eight developed countries
(the US, Germany, Australia, Canada, France, Denmark, New Zealand, and Japan), Pietroforte
and Gregori (2003) found that in developed countries, the construction industry has a significant
driving effect on its related sectors. In Asia, the Japanese government empirically studied the
driving impact of the Japanese real estate industry on its industry chain-related industries
(upstream areas include steel, cement, and papermaking and downstream industries include dec-
oration, home appliances, and furniture) based on the input-output method in 1968 and 1997.
Existing studies show that every 1 yen invested by the real estate industry can drive the output
value of 2 yen from upstream and downstream-related sectors,

Similarly, Raufdeen and Thanuja (2008) used the input-output tables of developing countries
to analyze the linkage mechanism between the construction industry and other industries in
these countries, The results of their research show that a significant linkage exists in which the
construction industry has an enormous driving effect on the service and manufacturing
industries. Although Chinese scholars mainly focus on the impact of real estate on the overall na-
tional economy, studies on the linkage mechanism between the real estate industry and related
industries remain limited. Liu (2004) studied China's real estate industry's driving effect based on
the input-output analysis method earlier and found an apparent linkage between China's real es-
tate industry and related industries. The industry level holds specific differences, such as the real
estate industry has the most significant driving effect on financial, steel, and construction
industries, Similar empirical studies include Wei and Yuan (2009), and Wang (2009). He (2014)
constructed a corresponding CGE model based on China's 2007 input-output data, Through em-
pirical research, he found that the rise and fall of the real estate industry considerably affected
almost all other sectors, but two-way asymmetry characteristics exist. The leading role of the real
estate industry is more significant than its restraining effect.

Tang and Zhang (2006) combined the data of the five industry indexes on the stock market
at the capital market level. They uncovered that a significant real estate industry linkage prevails
at the capital market level, and the impact of rising housing prices on upstream industries is
more significant than downstream sectors.

This study aims to explore how the real estate industry affects related industries through the

perspective of the steel industry. Two main reasons exist for using the steel industry as an entry
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Table 1. The proportion of crude steel output in global total output

1980 1985 1990 1995 2000 2005 2010

EU 31% 30% 28% 25% 23% 17% 12%
JPN 16% 15% 14% 14% 13% 10% 8%
us 14% 1% 12% 13% 12% 8% 6%
CN 5% 7% 9% 13% 15% 31% 44%
BRA 2% 3% 3% 3% 3% 3% 2%
KOR 1% 2% 3% 5% 5% 4% 4%

Data source: World Steel Association

point. First, the steel industry is more representative than in other sectors, Compared with other
areas, the steel industry is more sensitive to changes in the real estate market. On the one hand,
real estate price fluctuations significantly impact the steel industry (Tang and Zhang, 2006).
On the other hand, compared with other sectors, real estate price fluctuations can be trans-
mitted to the steel industry more quickly (Guo and Zhong, 2016). Second is the importance of
steel and the steel industry. Steel is one of the primary raw materials of the real estate industry,
which dosage reaches 50 kg/ni in the construction of an ordinary commodity house, In the re-
cent decade, according to the related statistics of the China Iron and Steel Association, the annu-

al steel consumption in the real estate industry occupied 33% of China's total steel consumption,

2. Chinese Steel Industry

The Chinese steel industry started in 1949, which was developed slowly from 1949 to 1978,
Then the crude steel output increased at an annual rate of 6.6% from 1979 to 2000. In 1996, the
production of crude steel was over 1 billion for the first time, which accounted for about 13.5%
of the global output, And in that year, China became the largest producer in the world. In 2010,
the production of crude steel in China increased to 630 million, which occupied 44% of the
world output. Oleksandr Movshuk ( 2012 ) found that between 1992 and 2009, the share of me-
dium-low technology industries represented by steel and related metal products in China was sta-
ble at 15%, The advantage of steel prices is one of the reasons that the export share can remain
stable. Shen (2017) compared the competitiveness of China's exports and the Republic of Korea,
concluding that steel products are one of the Chinese competitive export products. Furthermore,
Ji-Yong Kim(2017) studied the competitiveness of Chinese metal products in the Korean market,
He found that in searching trade balance aspects through MSI, highly ranked Chinese metal
items in the Korea market were steel rolling, pressing&elongation products, steel tubes, steel
casting industry. The competitive advantages of Chinese steel products keep the Chinese steel in-
dustry's continued impact on the international market. Therefore, the Chinese steel industry has
not only drove the national economy's rapid development but also impacted the world economy.

II, Theoretical Framework

From the perspective of the supply-demand relationship, rising housing prices are a manifes-
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tation of short supply. Investing in real estate has become a "profitable" thing. A large amount
of capital enters the real estate market, which increases housing supply. As one of the essential
raw materials for houses, steel demand increases accordingly, thereby improving steel compa-
nies' performance, First, the research on the relationship between housing prices and housing
demand comes mainly from the housing supply side. The most commonly used analytical tool is
the price elasticity of real estate supply, which measures the supply's price sensitivity. Many
studies used the data to estimate that the flexibility of housing supply in the US is basically be-
tween 1.5 and 4, (Schwab, 1983; Topel and Rosen, 1988; Poterba et al., 1991; DiPasquale and
Wheaton, 1994; and Blackley, 1999). The model established by Malpezzi and Mayo (1997) as-

sumes that the supply and demand of housing obey the following simultaneous equations:

=a,ta, P, +ta,Y+a,D
'D 0 i) 2 3

QS =By +5D,
@p=q, (1)

Among them, Y is the income of residents, D is the population, and the third equation is the
equilibrium equation of supply and demand. Malpezzi and Maclennan (2001) gave a method to
solve the supply elasticity, Harter-Dreiman (2004) estimated that the US metropolitan area's sup-
ply elasticity uses cointegration and error correction models and found that the US housing sup-
ply elasticity is between 1.8 and 3.2. However, the results show that the estimated results ob-
tained in different regions are similar. Green et al. (2005) estimated the price elasticity of hous-
ing supply in the US metropolitan area and received an average of 7.31.

The research on the supply-side characteristics of China's real estate market is also vibrant, Li
(2012) used provincial panel data and variable coefficient models to estimate the rural housing
supply. The results are between —0.65 and 7.5, and apparent differences exist in different
regions, The research of Zou and Niu (2010), based on national data, also obtained the price
elasticity of supply, and the result was 0.83. Wang et al. (2012) used 35 large- and me-
diums-sized cities to estimate the elasticity of China's housing supply between 2.8 and 5.6, Wan,
Gao, (2004), Zhai, and Guo (2018) found in the analysis of the key influencing factors of com-
mercial housing supply that compared with other factors, the housing price supply elasticity is
the largest,

Although the methods used for the study of housing supply price elasticity, the variables used
(mainly for the measurement of housing supply), the models used are different. Nonetheless, the
calculated price elasticity of housing supply is positive, and all verify the conclusion that rising
housing prices bring new flows to the real estate market,

Steel is the raw material for new housing, According to estimates, the amount of ordinary
commercial house used in construction is 50 kg/mi. Liang, Gao, and He (2006) used the VAR
model to conclude that housing supply would positively affect steel output. Therefore, the rise
in house prices and the increase in new housing increases the demand for steel.

For listed steel companies, we assume the following profit function,

Profit= (P, Cooa)*Q (2)

teel
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Among them, Q is the quantity and Psteel is the steel price, China’s steel industry is rela-
tively competitive., From 2011 to 2014, the top-10 steel companies in China accounted for 48.4%,
45.9%, 39.41%, and 36.58% of the total industry output, The industry's concentration is not rising
but falling, showing a trend of anti-monopoly. According to Bain classification, China's steel in-
dustry is far from a monopolistic industry, and the overall situation is "big but not strong, small
but not weak." Therefore, we can presume that Chinese steel companies are "recipients" of mar-
ket prices. Csteel is the unit cost. This is related to many factors, such as the endowment, scale,
and business layout of each company, Therefore, it cannot be accurately measured. This study
assumes that each company prefers to use its endowments to reduce costs as much as possible
so that the unit amount of profit (Psteel—Csteel) remains within a relatively stable range, Under
this premise, the company's profit is mainly determined by the amount of steel sold. Therefore,
the rise in housing prices increases the demand for steel

I, Literature Review
1. The Relevance Research of the Real Estate Industry and the Steel Industry

Researches focusing on the relationship between the steel industry and the real estate industry
focuses on Chinese journals, Shi (1997), the Chinese scholar, suggested that the development of
the real estate industry can improve the development of more than 50 industries such as building
materials and metallurgy industries, and the development of nearly 2000 products. However,
there was no empirical study in this research.

Li (2002) calculated the driven effects of the real estate industry from the aspect of the induc-
ing outcome of real estate investigation, This research concluded that every ¥10,000 million real
estate investigation could induce ¥12361 million in the manufacturing industry and ¥9076 mil-
lion in the building industry. Nevertheless, this paper did not supply the calculation process and
method.

Wang and Liu (2004) used the input-output model to analyze the relationship between the re-
al estate industry and related industries, This study concluded that the real estate industry di-
rectly drove the development of the steel industry, chemistry industry, and agriculture industry.

Li and Wang (2010) used the input-output model to analyze the industry orientation of the re-
al estate industry in the national economy of China, the USA, the UK, and Japan. Moreover, the
driving effect of the real estate industry for other related industries was quantified, The research
findings showed that the driving force was increasingly influential. However, the conclusion was
not suitable for the other three countries because of the different economic structures in different
countries,

Liu (2009) selected the quarterly business index from 2000 to 2007 of the real estate industry
and other related industries, using Granger Casually Test and impulse response function, finding
that the effect on the national economy of the real estate industry realized by its impact for
industry. This research also found that the real estate industry had a strong positive effect on the
metal product industry.,

Time series models are also often used in this type of research, Liang, Gao, and He (2006) se-
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lected the quarterly statistics from 1995 to 2005, which were completed an investment in real es-
tate, steel production, concrete production, and glass production. Furthermore, these statistics
were analyzed by vector autoregressive model and impulse response function. A conclusion was
drawn that the real estate industry's driving impact on the steel industry was characterized by the

positive, long-termed impact, which lasted nearly ten years,

2. The Research Aiming to the Performance of Listed Steel Company

China's steel industry is an integral part of the manufacturing industry, and there are many
studies related to the performance of steel enterprises. Xu and Gao (2004) used the data en-
velopment analysis method and the Malmquist index to evaluate Chinese massive iron and steel
enterprises' competitiveness. And its dynamic evolution trend, according to the efficiency and ef-
fectiveness of value creation in enterprises.

Yang and Wu (2006) used CCR and BBC models of DEA to measure the efficiency of steel list-
ed companies, the results of which were used to analyze the scale efficiency, technological prog-
ress, productivity indicators, and internal relations in listed companies.

Xia, Zhang, and Yang (2007) determined and analyzed the technical efficiency and scale effi-
ciency of the listed companies by using the DEA model, according to the cross-sectional data of
29 listed companies in China in 2005.

Han (2008) improved the productivity and production efficiency of China's iron and steel list-
ed companies through the two-step method called DEA-TOBIT. The results show that the iron
and steel industry in China needed to improve the technical conditions to achieve the improve-
ment of the efficiency of the iron and steel enterprises.

There are also many scholars using multiple regression methods for research. Liu, Liu, and
Wang (2009) evaluated the performance of 32 Steel Listed Companies in 2007 from four aspects,
which were profitability, development ability, operation ability, and solvency by using factor
analysis and cluster analysis methods. Then the blue-chip companies were evaluated.

Liu and Huang (2010) used the factor analysis method to analyze the performance based on
the financial indicators of steel listed companies. The results showed that low profitability and
risk tolerance, mainly leading to the reduced overall efficiency of steel enterprises,

Zhang (2016) found that the level of return on investment and the control level of cash flow
had a significant influence on the profitability, through the empirical analysis of the profitability
of some listed companies,

Zhou (2009) used the multiple regression model to analyze iron and Steel Listed companies' fi-
nancial data in the past four years, from 2002 to 2006, The research finding was that the turn-
over of current assets had a positive impact on corporate profitability.

Recently, some scholars began to use the panel data regression model for analysis, Liang
(2012) selected ROA as the dependent variable, It analyzed the short-term debt ratio, long-term
debt rate, capitalization rate, company scale, and other variables as independent variables based
on 30 listed steel companies' financial panel data from 2006 to 2010. The results showed that
short-term debt ratio, long-term debt ratio, and capitalization rate were negatively correlated with
ROA, Furthermore, the company's size and the shareholding proportion of the largest share-
holder positively correlated with ROA.
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Liu, Wu, and Wang (2016) analyzed the performance, basing on the panel data of 28 iron and
steel companies from 2008 to 2014, combining the two methods of factor analysis and panel
regression. The results showed that the size of the company and the capital structure of the
company were negatively correlated to the performance of the company. The proportion of the
first large shareholders was positively related to the steel companies' performance, but the rela-
tion was not significant; the growth was significantly positively correlated with the steel compa-
nies' operating performance,

To sum up, the relevant research still has some shortcomings as follows:

Most of the previous researches selected as the macro-level data. Using the input-output mod-
el and the Var model to observe the relationship between the two sectors from the macro level,
the performance changing situation of steel companies caused by the housing price fluctuation
cannot be reflected.

Secondly, the previous studies on the performance of Steel companies mainly adopted DEA,
factor analysis, and principal component analysis, linear regression, The shortcoming of using
the first two methods is that these methods can not reveal the long-term impact of the factors on
the company performance for using cross-section data. Besides, most research only explores the
effects of endogenous factors such as enterprise technical efficiency and debt ratio, The external
factors, such as the overall macro-economic operation, the real estate industry, industry, and oth-
er factors, are not considered. Thus, this study uses panel data to explore the impact of mac-
ro-level housing price changes on the performance of steel listed companies on a micro level
and further reveals the driving effect of the real estate industry on the iron and steel industry.
The difference from previous research is that: 1) Different data types and models, The existing
research on the correlation between the real estate and steel industry mostly uses macro-level da-
ta and time series models. For the first time in this paper, empirical data at the micro-level and
panel model are used to quantify the driving effect of China's real estate industry on the iron
and steel industry, providing evidence from the microdata level, 2) More representative, We use
Wind industrial database, It includes 27 listed companies and considers the leading businesses,
such as steel wire rope, steel pipe, and steel trade. The activities of these companies are closely
related to housing construction, Data samples reflect the overall level of the steel industry quite
well, 3) Innovation in variables: to make the results of quantitative analysis closer to the actual
level, two kinds of housing price indexes are set to estimate the range of real estate market driv-
ing the performance growth of steel listed companies. Besides, considering that the overall eco-
nomic environment and other macro factors will affect the performance of listed steel companies,
we added two dummy variables, macroeconomic prosperity index, and industrial added value,

IV, Data &Method
1. Sample Selection
All data are selected from the National Bureau of Statistics of China and the Wind database,

In this study, the listed steel companies in the steel industry index issued by Wind companies
are taken as samples. There are 42 stocks in the index's constituent stock list, 41 of which are



34 Asia-Pacific Journal of Business Vol, 11, No, 2, June 2020

A shares and 1 is B shares, Considering that A-share and B-share have a different market envi-
ronment and regulatory mechanism, and the fact that only A-share listed companies are taken as
the research object in relevant studies, so only 41 A-share steel listed companies are selected in
this study, The main businesses of these 41 listed steel companies are not all concentrated in re-
al estate steel, which makes the chosen samples more representative and can reflect the steel in-
dustry's overall operation. The time of the example is from the first quarter of 2011 to the fourth
quarter of 2017, As some companies are listed after 2011, the final data type is unbalanced panel
quarterly data, We sorted out 1068 observations.

2. Variable and Methodology

2.1. Measurement of the Steel Company’s Performance

As the research object and the purpose of the research are different, there is a significant dif-
ference when the domestic and foreign scholars choose the company's performance evaluation
index. Such as return on assets, return on equity, net profit, Tobin Q, and economic added val-
ue (EVA). This study chooses net profit as a variable to measure the company's performance.
There are two main reasons. First, return on assets worth and the return on equity are usually
used in the study of which observation objects use annual data, The idea is that these two in-
dicators reflect the ability to gain profit through managing the total assets and equity assets of
shareholders. It usually takes an accounting year to ensure the full operation of the capital for
observing the more stable profitability, There are some flaws in China's capital market, so it is
limited to apply to Tobin Q in China. Net profit is usually used when selecting annual or
semi-annual data, The quarterly panel data will be used in this study, so net profit is more
appropriate. Second, as the steel industry is a cyclical industry of which cyclicity stems from
inventory., When the demand for steel in the real estate market changes, its performance will be
directly impacted by affecting the sales volume of steel products. In the above indicators, net
profit can most directly reflect the sales volume,

In order to test the stability of the model, ROA will be used as a dependent variable for the
robustness test.

2.2. Measurement of the Supply and Demand in the Real Estate Market

In this paper, we are using the real estate price as a measurement of real estate development.
Therore, this study selects housing prices as an indicator to reflect changes in the supply and de-
mand for real estate, Due to the characteristics of heavyweight and high transportation B8 costs,
the demander often purchases from the adjacent steel plants in the actual iron and steel trade
activities, In data collection, it is impossible to collect the specific business scope of each com-
pany due to objective reasons, Therefore, we determine the main research variables according to
two different hypotheses. First, it is assumed that each company's performance is only affected
by the average housing prices in each region, which means that the scope of each steel compa-
ny's sale is limited to its location. At this time, the average housing price of each listed compa-
ny's location is chosen as the primary research variable. For example, JJANGSU SHAGANG Co.,
Ltd. (Stock Code: SZ002075) is located in Jiangsu Province, China; then, it is assumed that its
sales scope is limited to Jiangsu Province, Therefore, we only consider the impact on the enter-
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prise when the housing price changes in Jiangsu Province. Second, it is assumed that each of
the 41 listed companies' performance is affected by the China average price, which means that
the scope of each listed Steel company's steel sales is not limited to the region where the com-
pany located. Therefore, the average housing price in the whole country is chosen as the pri-
mary research variable, After taking the logarithm of the national average house price and re-
gional average house price, it is found that the unit root problem still exists, Therefore, we take
the growth rate of the housing price as the primary research variable,

This article does not directly use housing prices as a variable of supply and demand in the re-
al estate market, There are two main reasons, First, in the past ten years, China's real estate mar-
ket has been on the rise, and house prices have increased year by year, It leads to a temporal
trend in the variable of house prices. Second many urban economists believe that housing prices
will adjust themselves to ensure a balance between housing stock and housing demand. The re-
search by Mayer and Somerville (1996) shows that it is better to depict the increase of a new
house supply based on changes in existing house prices. The research by Mayer and Somerville
(1996) shows that new houses' construction is stimulated based on changes in the number of ex-
isting dwellings. The fluctuation of housing prices can better reflect the supply of new houses in
the market, Therefore, this paper uses the idea of Mayer and Somerville (1996) and Liu (2014)
and uses the growth rate of house prices as the primary research variable, Moreover, the unit
root test result of input variables shows that the growth rate of housing prices, net profit, and
ROA have no time trend problem,

3. Selection of Control Variables

According to the previous research, we choose the asset-liability rate, total assets, three charg-
es rate, and current asset turnover rate to measure the company's capital structure, company
size, cost control, and ongoing asset operation ability.

At the macro level, we choose the industrial added value and China's macroeconomic prosper-
ity index to describe the industrial development environment and the macroeconomic

environment,

4. Method and Model

In this study, the net profit group is taken as the dependent variable. The growth rate of na-
tional average housing prices and local housing prices is considered the primary research varia-
ble to establish a panel fixed-effect model and random effect model. However, when the na-
tional average residential price growth rate is the primary variable, which is essentially a dummy
variable, it can not be calculated by the fixed effect model. So we just figured it by a ran-
dom-effects model. Then, in the robustness test part, we will use ROA instead of net profit to
test. The main models are as follows:
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Model 1(Random Model)
Netprofit =«
+ B, * Napricegro + 3,* Liaratio
+ 5% Logasset + 5, *Expenseration
+ 8,* Turnoverration + BgIndex
+B.* Logindusadd + ¢

Model 2(Fixed Model)
Netprofit =«
+ B,* Repricegro+ 3, Liaratio
+ ;% Logasset + B, *Expenseration
+ 8% Turnoverration+ fs* Index
+ 5% Logindusadd + ¢

Model 3(Random Model)

Netprofit =«
+ B,* Repricegro+ 3,* Liaratio
+ ;% Logasset + 8, *Expenseration
+ 8% Turnoverration+ fs* Index
+ 5% Logindusadd + ¢

5. The List of All Variables
This study takes the log of industrial added value and the company's total assets. As the net

profit is negative, that is impossible to make a logarithm, 100 million yuan is chosen as the unit
of the net benefit to reduce its magnitude,

Table 2. Variable List

Variable Label Log
Net profit Quarterly net profit before tax for each company NO
ROA Net profit before tax / total assets NO

(the national average housing price of the quarter - the
national average housing price in the last quarter)/ the NO
national average housing price in the last quarter

(regional average housing price of the quarter - regional

The growth rate of
national housing price

The growth rate of

. - . average housing price in the last quarter )/ regional NO
regional housing price average housing price in the last quarter
Asset-liability ratio Reflecting the company's asset structure NO
Total assets Reflect the size of the company's assets YES
Three charges rate The ratio of the sum of operating expenses, financial NO

expenses and handling expenses to main business income

The ratio of net income of the main business to average NO

Current asset turnover current assets

Macro-economic climate Reflecting the operation of the national economy in the NO
index current quarter (1996 is the 100% benchmark)
The new value of all industrial enterprises of the

production in the current quarter. Industrial added YES
value = total industrial output - industrial intermediate
input

Industrial added value
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Hypothesis

The rise of the national average housing price will have a positive impact on the perform-
ance of steel listed companies.

: The rising housing price in the region where the steel listed companies are located will

have a positive impact on the performance of steel listed companies.

: Asset liability ratio will be negatively correlated with the performance of steel listed

companies,

: The size of the company will be positively related to the performance of steel listed

companies,

The rise of the three charges rate will have a negative impact on steel companies'
performance.

The increase of current asset turnover will have a positive impact on the performance of
steel companies

: The macroeconomic climate index will have a positive impact on the performance of steel

listed companies.
Industrial added value will have a positive impact on the performance of steel listed
companies.

Empirical Analysis

1. Descriptive Statistics

The result of descriptive statistics is shown as follow:

The primary research variable, the mean value of the growth rate of the national average

housing price is 0.019, which is close to 0,021, the mean value of the local housing price.

However, the variation range (-0.368~0.491) of the growth rate of local housing prices is larger

than the change range(-0.076~0.191) of the growth rate of the national average housing price,

The average net profit is 54 million yuan. The mean value of ROA is 0.2%, which is low. It may

be because quarterly data can not fully reflect the characteristics of the index.

Table 3. The Result of Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
Netprofit 1,068 0.543 6.7 -38.372 83.888
ROA 1,068 0.002 0.017 -0.138 0.105
Na_price_gro 1,068 0.019 0.072 -0.076 0.191
Re_price_gro 1,068 0.021 0.081 -0.368 0.491
Liaratio 1,068 0.609 0.201 0.042 1.118
Log_asset 1,068 10.202 0.591 8.942 11.567
Expense_ratio 1,068 0.09 0.083 -0.323 1.412
Turnover_ratio 1,068 0.549 0.285 0.033 1.698
Index 1,068 96.508 2.957 92.569 102.967

Log_indus_add 1,068 12.762 0.057 12.63 12.893
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The asset-liability ratio reached a maximum of 111.8%, with an average value of 60.9%, in-

dicating that China's steel listed companies have a problem that the gearing is too high.

2. Correlation Test

Table 4. The Result of Correlation Test

Na Re Turn

Net : ; Lia Log Expese Log
: price price ROA : - over Index .
profit aro aro ratio asset ratio ratio indusadd

Netprofit 1

Na_price_gro 0.00 1

Re_price_gro [19*5 E*i 1

ROA 05 001 003 1

Liaratio %15 om o001 03B 4

Log_asset U*JE -0.01 0.02 _9;14 QE*Z 1

Expense_ratio _9;3‘1 -0.04 -0.01 —9;%9 21*3 _9;15 1

Turnover_ratio [119 -0.04 0.01 (ljf’ 225 (133 _9;38 1

Index 001 001 o001 o002 006 o 017 0I5 1

oinsaas O V0O 0P o O 0% 0

=xx significant at 1%, ** significant at 5%, * significant at 10%

3. The Regression Result

According to the results of table 5, we can find that the growth rate of the national average

Table 5. Fixed Effects Model and Random Effects Model

Dependent variable: netprofit

1 2 3
Random effects effects Fixed effects Random effects
coef. Std.Err coef. Std.Err coef. Std.Err

Na_price_gro 20.127 %= 3.075
Re_price_gro 5.070*x 2.131 5.299%x 2.138
Liaratio -8.866%*x* 1.894 -10.482x%xx 2.385 -9.210%x*x 1.845
Log_asset 2.465%*x 0.842 2.603 1.761 2.700%x*x 0.787
Expense_ratio -10.407*x* 2.52 =11.514%xx 2.596 =11.410%xx 2.56
Turnover_ratio 3.008#xx* 1.025 4149 %xx 1.165 2.769%xx 1.023
Index 0.648xxx 0.102 0.298xxx 0.09 0.337*xx 0.089
Log_indus_add 51.436%** 5.751 28.100%*x* 4,586 29.059%x*x 4503
_cons =739.354%x*x 81.404 -408.336%*x* 64.468 =425 .455%*x* 64.089
vif 2.08 1.62
R"2 13.95% 10.92% 10.80%

*=*xx gsignificant at 1%, ** significant at 5%, * significant at 10%
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house price is the leading research variable (model 1) or the growth rate of a local average
house price of steel companies is the primary research variable (model 2 and model 3). The
growth rate of housing price is positively proportional to the net profit. It is consistent with our
H1 hypothesis. The rise of the house price reflects that the supply of the real estate market is
less than the demand. And according to the "four-quadrant model' of the real estate market,
when the quantity is less than the application, it will first lead to the rise of the rent, which
leads to the housing price rise. When housing prices rise to a critical point, capital market funds
will flow into the real estate market, causing the increase of the housing supply. As the con-
struction area increases, the demand for steel will increase, which makes the performance of
steel listed companies better,

Furthermore, when the national housing price growth rate is taken as the primary research
variable, the coefficient is 20.127; that is to say, the net profit of steel listed companies will in-
crease by an average of 20 million RMB for every 1% increase of housing price growth rate,
Simultaneously, in model 2 and model 3, the coefficient of the housing price growth rate in each
region is only about 5%, That is to say, for every 1% increase in the average housing price in
the area where the steel company is located, the net profit of the steel company will increase by
about 5 million yuan, We think the difference is reasonable. The homogenization of construction
steel represented by screw steel is very serious, considering some objective factors such as trans-
portation cost. The products of a steel listed company can not be sold to all regions of the coun-
try, and it is unlikely that they can only be sold locally without exploiting the surrounding
market. So, when choosing the growth rate of national housing prices and the growth rate of lo-
cal housing prices as the primary research variables, we make two more extreme hypotheses,
Therefore, when the growth rate of housing price increases by 1%, the growth rate of net profit
of steel companies should be between 5 million and 20 million RMB, For the control variables,
the three charges rate is significant at the level of 1% in the three models, and all have a neg-
ative correlation with the net profit, It shows that the high proportion of debt cost and operating
costs will inhibit the profitability of iron and steel companies. In recent years, there is a top
gearing problem in Chinese steel enterprises. Large-scale debt makes the company bear high fi-
nancing costs, The current asset turnover rate is positively correlated with net profit, and it is
significant at the level of 1%, The inventory of iron and steel companies has the characteristics
of large volume and high value. Improving the inventory turnover rate can reduce the loss of in-
ventory circulation, reduce the occupation of funds. The company's total assets are only sig-
nificant in models 1 and 3, but not in model 1. But according to the Hausmann test, model 2
is better than model 3.

The reason may be that the scale advantage brought by the enormous assets is not apparent
in the current situation of excessive steel production capacity and fierce competition of product
homogenization. Macro-level, the national economic perspective index, and the industrial added
value are significant at the 1% level and are positively related to the company's performance,
The environment of the whole country's economic operation will have a substantial impact on
the performance of the listed companies, At the same time, as a downstream industry of the
steel industry, Industry's development situation directly determines the demand for steel.



10 Asia-Pacific Journal of Business Vol, 11, No, 2, June 2020

Table 6. Models with ROA as Dependent Variable

Dependent variable: roa

4 5 6
Random effects effects Fixed effects Random effects
coef. Std.Err coef. Std.Err coef. Std.Err

Na_price_gro 0.049%xx 0.008
Re_price_gro 0.010% 0.005 0.012xx 0.006
Liaratio -0.035xx*x 0.004 -0.058*x*x 0.006 -0.035xx*x 0.004
Log_asset 0.001 0.002 0.020%x*x 0.005 0.001 0.002
Expense_ratio -0.04 1 5xx* 0.006 -0.042%*x 0.007 -0.043xxx* 0.007
Turnover_ratio 0.01Txxx 0.002 0.019%xx 0.003 0.01T%xx 0.002
Index 0.002%x** 0 0.007*xx* 0 0.007*x*x 0
Log_indus_add 0.127*x*x 0.015 0.055%x** 0.012 0.072%x*x 0.012
_cons =1.765%*x 0.214 -0.964*x*x 0.166 -0.992xxx* 0.167
vif 2.08 1.62
R"2 21.22% 20.84% 18.80%

*xx significant at 1%, ** significant at 5%, * significant at 10%

4. Robustness Test

To test the robustness of the central part of the study, the ROA is used to replace the net
profit as the dependent variable, The Regression analysis is carried out by using the fixed effect
and the random effect model. The followings are the results of the study.

When the growth rate of the national average housing price is the primary variable, which is
essentially a dummy variable, so we just calculated it by a random-effects model. By comparing
models 4,5 and 6 with models 1,2, and 3, it can be found that both the significance of the varia-
bles and the symbols of the coefficients are the same, which further verifies the stability of the
established model.

VI, Conclusion

This study further confirmed the impact of the real estate market on firms' performance in re-
lated industries from the steel industry perspective. It is concluded that the growth rate of the
national average housing price or the growth rate of the housing price in the region where the
companies are located will affect the performance of the 41 listed Steel company through the
empirical analysis of the panel regression. When housing prices rise, net profits and ROA that re-
flect iron and steel companies' production will increase. When the growth rate of housing price
increases by 1%, the net profit of steel companies ( Steel company's quarterly net profit ) will in-
crease by 5 to 20 million yuan. The conclusion reflects the Chinese real estate industry's positive
impact on companies' performance in related sectors. It highlights the vital position of the
Chinese real estate industry. Therefore, the government's policy of the real estate market needs

to maintain a more cautious attitude,



The Impact of Housing Price on the Performance of Listed Steel Companies Evidence in China i1

References

Blackley, D. M. (1999), "The Long-Run Elasticity of New Housing Supply in the United States: Empirical
Evidence for 1950 to 1994", The Journal of Real Estate Finance and Economics, 18(1), 25-42.
https://doi.org/10.1023/A:1007781228328

DiPasquale, D. (1999), "Why Don't We Know More about Housing Supply?", The Journal of Real Estate
Finance and Economics, 18(1), 9-23. https://doi.org/10.1023/A:1007729227419

DiPasquale, D., & Wheaton, W. C. (1992), "The Markets for Real Estate Assets and Space: A Conceptual
Framework", Real Estate Economics, 20(2), 181-198. https://doi.org/10.1111/1540-6229.00579

Er-Ming Xu and Huai Gao (2004), "Evaluation and Dynamic Evolution of Competitiveness of Iron and Steel
Firms of China", China Industrial Economics(11), 40-46. http://www.cnki.com.cn/Article/CJFDTOTAL-
GGYY200411005.htm

Fu-Guo Zhai and Yan Guo (2018), "Analysis of Key Influencing Factors on the Supply Side of Commercial
Housing Based on Logarithmic Linear Model", Statistics & Decision, 34(24). 74-76.
http://www.cnki.com.cr/Article/CJFDTOTAL-TJJC201824017.htm

Green, R. K., Malpezzi, S., & Mayo, S. K. (2005), "Metropolitan-Specific Estimates of the Price Elasticity
of Supply of Housing, and Their Sources", American Economic Review, 95(2), 334-339.
https://pubs.acaweb.org/doi/pdf/10.1257/000282805774670077

Guo-Jun Wang and Shui-Xing Liu (2004), "The Driving Effects on Real Estate to the Correlative Industries",
Economic Research Journal(8), 38-47. https://doc.mbalib.com/view/846077934b6332b220de24ae5805c¢6b9.html

Guo-Qing Liu (2009), "Dynamic Analysis of Real Estate Industry's Driving Effect on Related Industries",
China Collective Economy(30), 25-26. http://www.cnki.com.ct/Article/CIFDTOTAL-ZJTG200930013.htm

Harter-Dreiman, M. (2004), "Drawing Inferences about Housing Supply Elasticity from House Price Responses
to Income shocks", Journal of Urban Economics, 55(2), 316-337. https://doi.org/10.1016/
j-jue.2003.10.002

Hui Zhang (2016), "An Empirical Analysis of the Profitability of Listed Companies in China's Iron and
Steel Industry", Contemporary Accounting(7), 10-13. http://www.cnki.com.cn/Article/CJFDTOTAL
-KJDD201607006.htm

Jia-Bing Yang and Li-Hua Wu (2006), "Efficiency Evaluation of Listed Companies in Iron and Steel Industry
Based on DEA", Journal of Industrial Technological Economics, 25(2), 90-93. http://www.cnki.com.cn/
Article/CJFDTOTAL-GHZJ200602028.htm

Jing-Han,(2008), "Productivity and Production Efficiency of China's Iron-Steel Listed Companies: A Research
Based on DEA-Tobit", Journal of Beijing Normal University(Social Sciences)(1), 119-126.
http://www.cnki.com.cn/Article/CJFDTOTAL-BJSF200801017.htm

Jin-Ming Wang and Tie-Mei Gao (2004), "Dynamic Analysis of Demand and Supply Functions of China's
Real Estate Market", China Soft Science(4), 69-74. http://www.cnki.com.cn/Article/CJFDTOTAL-
ZGRK200404013.htm

Ji-Shen Li (2012), "Regional Differences and Influencing Factors of China's Housing Supply Price
Elasticity-An Empirical Analysis Based on Panel Data", Journal of Finance and Economics(9), 7-12.
http://www.cnki.com.cn/Article/CJFDTOTAL-JTJJ201209005.htm

Ji-Yong Kim (2017), "An Analyzing the Competitiveness of Chinese Metal Items in the Korean Market under
Korea-China FTA", Asia-Pacific Journal of Business VOL.8 NO.1 :67-77. http://imr.kangwon.ac kr/
apjb.7.7.201706.67.

Li Liu and Yi-Lin Huang (2010), "Performance Evaluation of Listed Companies of Iron and Steel Industry
in China", Journal of University of Science and Technology Liaoning, 33(6), 593-598.
http://www.cnki.com.cn/Article/CJFDTotal-ASGT201006007.htm

Li Tang and Yong-Juan Zhang (2006), "Analysis and Research on the Relevance of Real Estate Industry
Chain", World Economic Papers(3), 19-27. http://www.cnki.com.ct/Article/CJFDTOTAL-SZWH200603001.htm



i2 Asia-Pacific Journal of Business Vol, 11, No, 2, June 2020

Malpezzi, S., & Maclennan, D. (2001), "The Long-Run Price Elasticity of Supply of New Residential
Construction in the United States and the United Kingdom", Journal of Housing Economics, 10(3),
278-306. https://doi.org/10.1006/jhec.2001.0288

Malpezzi, S., & Mayo, S. K. (1997), "Getting Housing Incentives Right: A Case Study of the Effects of
Regulation, Taxes, and Subsidies on Housing Supply in Malaysia", Land Economics, 372-391.
http://www jstor.org.ssl.proxy.konkuk.ac.kr:8080/stable/3147174

Mei-Mei Wang (2009), Input-Output Analysis of China's Real Estate Industry, (Master's Thesis), Seoul:
ChongQing University.

Oleksandr Movshuk (2012), "Technological Intensity and Export Specialization in Asia: A Comparative
Analysis of Japan, Korea, China and Taiwan", Asia-Pacific Journal of Business VOL.3 NO.2:42-48.
https://imr.jams.or.kr/jams/download/KCI_F1002332572.pdf

P.Roberto and G.Tullio, (2003), "An Input-Output Analysis of the Construction Sector in Highly Developed
Economies", Construction Management & Economics, 21(3),pp.319-327. https://doi.org/10.1080
/0144619032000056153

Poterba, J. M., Weil, D. N., & Shiller, R. (1991), "House Price Dynamics: The Role of Tax Policy and
Demography", Brookings Papers on Economic Activity, 1991(2), 143-203. http://www.jstor.org.ssl.proxy.
konkuk.ac.kr:8080/stable/2534591

R.Raufdeen and R.Thanuja, (2008), "Construction Linkages in a Developing Economy: the Case of Sri Lanka",
Construction Management & Economics, 26(5), pp.499-506. https://doi.org/10.1080/01446190802017706

Schwab, R. M. (1983), "Real and Nominal Interest Rates and the Demand for Housing. Journal of Urban
Economics", 13(2), 181-195. https://doi.org/10.1016/0094-1190(83)90004-9

Shao-Mo Xia, Zong-Yi Zhang and Jun-Yang (2007), "An Empirical Analysis on the Efficiency Measurement
of Chinese Steel Producing Public Companies Basing on the Multi-Stage Solution Method to Oriented
DEA Models", Soft Science, 21(3), 37-41. http://www.cnki.com.ct/Article/CJFDTOTAL-XUXI200703009.htm

Shui-Xing Liu (2004), "International Comparison of the Correlation Between the Real Estate Industry and
Related Industries", Finance and Trade Economics(4), 81-87. http://www.cnki.com.cn/Article/
CJFDTOTAL-CMJJ200404014.htm

Ting Liang (2012), "An Empirical Analysis of the Relationship Between Capital Structure and Company
Performance of Listed Companies in the Iron and Steel Industry", Financial supervision(32), 9-11.
http://www.cnki.com.cn/Article/CIFDTOTAL-CZJD201232004.htm

Tong-Xin Zhou (2009), "An Empirical Analysis of the Relationship Between the Operating Capacity and
Profitability of Listed Companies in the Iron and Steel Industry", China Management
Informationization, 12(24), 53-56. http://www.cnki.com.cn/Article/CIFDTOTAL-GLXZ200924022.htm

Topel, R., & Rosen, S. (1988), "Housing Investment in the United States. Journal of political Economy",
96(4), 718-740. https://www.journals.uchicago.edu/doi/pdfplus/10.1086/261560

Wang, S., Chan, S. H., & Xu, B. (2012), "The Estimation and Determinants of the Price Elasticity of Housing
Supply: Evidence from China", Journal of Real Estate Research, 34(3), 311-344.
https://doi.org/10.5555/rees.34.3.7h305651800m7q65

Wei-Xian Wei and Peng-Fei Yuan (2009), "Real Estate Industry Association Relationship and Status
Measurement Analysis: Taking Beijing, Shanghai and Xiamen as Examples", Systems
Engineering-Theory & Practice(5), 98-105. http://www.cnki.com.ct/Article/CJFDTOTAL-XTLL200905015.htm

Wen-Wei Guo and Ming Zhong (2016), "Research on Asymmetry of Real Estate Industry Linkage Mechanism
Based on MS-VAR Model", Review of Investment Studies, v,35;N0,383(01),39-50. http://www.cnki.com.cn/
Article/CJFDTOTAL-TZYJ201601005.htm

Xiang-Sheng Liu, Si-Wu and Li-Hua Wang (2016), "Research on the Operating Performance and Influencing
Factors of Listed Companies in China's Iron and Steel Industry-An Empirical Analysis Based on
Panel Data from 2008 to 2014", Journal of Hubei University of Economics(Humanities and Social
Sciences), 13(6), 51-54. http://www.cnki.com.cn/Article/CJFDTOTAL-HBRW201606022.htm



The Impact of Housing Price on the Performance of Listed Steel Companies Evidence in China t3

Yun He (2014), Analysis of Real Estate Industry Fluctuation Based on CGE Model, (Master's Thesis), Seoul:
XiaMen University.

Yun-Fang Liang, Tie-Mei Gao and Shu-Ping He (2006), "An Empirical Analysis of the Coordinated
Development of Real Estate Market and National Economy", Social Sciences in China(3), 74-84.
http://www.cnki.com.cn/Article/CJFDTOTAL-ZSHK200603006.htm

Zhen-Dong Liu, Li-Liu and Zhong-Hai Wang (2009), "Performance Evaluation of Listed Companies in the
Steel Industry Based on Factor Analysis and Cluster Analysis", Metallurgical Economics and
Management(5), 34-38. http://www.cnki.com.cn/Article/CIFDTOTAL-YJJJ200905013.htm

Zhi-Feng Shen, Tae-In Kim and Ji-Jian Gu (2017), "A Comparative Analysis on the Export Competitiveness
between Korea and China: Focusing on RCA and TSI", A4sia-Pacific Journal of Business VOL.8
NO.2:57-73. http://imr.kangwon.ac.kr/apjb.7.7.201712.57.

Zhi-Hua Shi (1997), "Cultivating the Housing Industry as a New Economic Growth Point", China Real
Estate(1), 40-42. Doi: 10.13562/j.china.real.estate.1997.01.010

Zhi-Zhuang Zou, Ling-Lin Niu (2010), "Demand and Supply of Housing for Urban Residents in China",
Journal of Financial Research(1), 1-11. http://www.cnki.com.cn/Article/CJFDTOTAL-JRYJ201001003.htm





