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Abstract. This paper is the first empirical evidence for the impact of financial development on the real estate market (REM) in Vietnam.
The researchers utilize time series data in Vietnam in the period from 2004:Q3 to 2018:Q4. By using the autoregressive distributed lag
(ARDL) model, the paper analyzes the impact of financial development through the banking system development and the stock market
development on the REM in the short and long term. The research results are consistent with some previous studies as the impact of
financial development on REM is found in the short and long term, and the impact is mainly positive. In particular, the impact of the
banking system development on the REM is stronger than the impact of the stock market development on the REM. In addition, the paper
also achieves great success in discovering the negative impact of the global financial crisis on the In particular, the impact of the banking
system development on the REM is stronger than the impact of the stock market development on the REM in the short and long term,
which is a new discovery compared to the previous studies. These findings are significant for the In particular, the impact of the banking
system development on the REM is stronger than the impact of the stock market development on the REM in the economies all over the
world, especially for a developing country like Vietnam.
Keywords: ARDL; financial development; financial crisis; real estate; Vietnam
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1. Introduction
The income variance around the world can be explained through the differences in the financial development
across countries (Buera, Kaboski, & Shin, 2011; Buera & Shin, 2013). Accordingly, collateral used in loan
agreements plays an important role. Indeed, in the countries with efficient financial development, solid
development of banking system and stock market, financial services will be better than the countries with poor
financial development (Bencivenga, Smith, & Starr, 1995; Esso, 2010; King & Levine, 1993; Bui, 2020).
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Therefore, in the countries with efficient financial development, capital can be accessed from the stock market or
the banking system (including mortgage of real estate for loans) (Nguyen, Xuan, & Bui, 2020). In the countries
with poor financial development, the access to capital is mainly through real estate mortgages, which contributes
to the decrease in financial market imperfections (Lim, 2018; Bui, 2019). The access to capital from the banking
system or from the stock market helps households and enterprises to increase the capital for consumption and
investment. Meanwhile, real estate is considered as both an investment and consumer goods (Kapopoulos &
Siokis, 2005). Therefore, financial development could bring about an increase in real estate prices, possibly even
forming the bubble phenomenon in the REM (Lim, 2018). However, a poorly supervised financial system may be
vulnerable to crisis (Moshirian & Wu, 2012). The global financial crisis (which appeared in late 2007) is a
testament to this and has a substantial impact on the REM (Antonakakis & Florosc, 2016; Nguyen & Bui, 2019).
The global financial crisis can increase the risk in the capital market, causing negative impacts on the REM
(Golob, Bastic, & Psunder, 2012). Therefore, financial development and the global financial crisis can have a
dramatical effect on the REM. However, there are a small number of studies which focus on the analysis of the
impact of financial development on the REM, like the study by Lim (2018). Almost no research has extended the
analysis of the impact of the global financial crisis on the REM. For this reason, the researchers carried out this
study to create the first empirical evidence for the impact of financial development on the REM in case of the
global financial crisis. Especially, the research data were collected in Vietnam, a developing country with the
primary access to capital from real estate mortgages; accordingly, the impact of financial development on the
REM may have its own characteristics, different from the research results in developed countries.
2. Literature review
Financial development might be defined as the development of the aggregate size of the financial sector and the
efficiency of individual components in the financial sector. The participants in the financial sector playing an
important role include central banks, commercial banks, finance companies, insurance companies, stock markets,
pension funds, and other institutions in the financial market (Zaman, Izhar, Khan, & Ahmad, 2012). Therefore,
financial development includes both stock market development and banking system development (Pradhan,
Arvin, Hall, & Bahmani, 2014). The impact of financial development on the REM is expressed through the theory
of wealth effect. The wealth effect has long been mentioned in the studies by Friedman (1957), Ando and
Modigliani (1963). Recently, this effect has been mentioned a lot in empirical studies, especially in developed
countries. According to the wealth effect theory, consumption is a function of total assets and disposable income.
Total assets and income have a positive impact on consumer spending. Total assets include financial assets
(stocks, bonds), real estate and other assets. Real estate is considered as both an investment and consumer goods
(Kapopoulos & Siokis, 2005). The wealth effect suggests that the wealth of households and enterprises will
determine their consumption and investment behavior. Financial development will increase the value of wealth
(assets and income) of households and enterprises. They will feel richer, which leads to the increase in spending
and investment. As a result, the demand for housing and the investments in the REM have also increased, which
will increase real estate prices, contributing to the development of the REM. In contrast, when financial
development declines, the wealth of households and enterprises decreases. To ensure safety in the long-term and
balance revenues and expenditures, they will cut down on spending and investment, resulting in the decrease in
the REM. Overall, financial development has a significant impact on the REM.
Recently, Lim (2018) has indicated that the growth rates of real estate prices in the countries with efficient
financial development are lower than in the countries with poor financial development. This is because in the
countries with poor financial development, loans are mainly through real estate mortgages, which contributes to
the decrease in financial market imperfections. This finding is consistent with the previous views of Shen (2013),
Beck, Georgiadis, and Straub (2014), Mallick, Matousek, and Tzeremes (2016). In addition, some views argue
that there is a positive impact of banking system development (which is measured through the ratio of the
domestic credit to the private sector to GDP) on the REM, for example, in the studies by Bunda and Zorzi (2010),
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Hott (2011), Huang, Leung, and Qu (2015), Shen, Lee, Wu, and Guo (2016). Simultaneously, some studies also
found the positive effect of stock market development (measured through the stock index) on the REM, for
instance, in the studies by Ibrahim (2010), Ni and Liu (2011), Tsai, Lee, and Chiang (2011), Ding, Chong, and
Park (2014), Lean and Smyth (2014), Huang et al. (2015).
The wealth effect also refers to the influence of the macro-economy on the aggregate demand in the market,
including the demand for real estate. This is because the macro-economy has an impact on the wealth of
households and enterprises. When the macro economy is beneficial, households and enterprises have many
favorable conditions to increase the value of their wealth, which leads to the increase in the demand for housing
and the investment in the REM. In view of this, Ibrahim (2010) found the positive impact of economic growth and
consumer price index on the REM during the period of 1995:Q1-2006:Q4. In addition to domestic
macroeconomic factors, the global financial crisis also has a significant impact on the REM. In fact, the global
financial crisis may increase the risks in capital markets, causing negative impacts on the REM (Golob et al.,
2012). The global financial crisis has enhanced worries for policy-makers in emerging countries, especially
worriesabout the risk of a crisis in the REM in these countries (Zhang, Cai, Liu, & Kutan, 2016). In case of the
crisis in the REM, real estate prices will decline, the ability to pay bank loans will be reduced (due to unpaid real
estate loans and collateral not enough to pay off the loans), which may lead to the arrival of a financial crisis
(Zhao, Zhan, Jiang, & Pan, 2017).
3. Data and methodology
Regarding the research data, the authors conducted data collection in Vietnam, which is a developing country
with a relatively young real estate market and limited financial development. The research data were collected by
the authors on a quarterly basis in the period from 2004:Q3 to 2018:Q4. The authors were only able to collect the
data in this period because the Vietnamese real estate market was officially established after Vietnam’s 2003 Land
Law came into effect on July 1st, 2004. Therefore, the General Statistics Office of Vietnam is the only
organization that publishes the data on the Vietnamese real estate market and these data were published on a
quarterly basis in the period from 2004:Q3 to 2018:Q4.
The paper analyzed the impact of financial development on the REM, with the use of the ARDL model proposed
by Pesaran, Shin, and Smith (2001). The ARDL model was also used in the study by Lean and Smyth (2014). The
ARDL model has the advantage of being appropriate for empirical studies using time series data with a small
number of observations and in the case that the data series are not stationary at the same level I(0) nor I(1), but no
variable is stationary in the differential series I(2) (Tursoy & Faisal, 2016).
The researchers measured the REM through the index of the REM growth announced by the General Statistics
Office of Vietnam. For financial development, we measured it through the banking system development
(domestic credit to the private sector to GDP - DCP) and the stock market development (Vietnam stock index SI). In particular, the authors measured the DCP variable thanks to the findings in the studies by Bunda and Zorzi
(2010), Hott (2011), Huang et al. (2015), Shen et al. (2016), Lim (2018). Regarding the SI variable, the authors
measured this variable thanks to the research results of Ibrahim (2010), Ni and Liu (2011), Tsai et al. (2011), Ding
et al. (2014), Lean and Smyth (2014), Huang et al. (2015). Moreover, the researchers added the variable of the
global financial crisis to the study to create novelty compared to the previous studies. According to Hui and Chan
(2014), the global financial crisis began in August 2007. This financial crisis might last until March 2013 (Cayon,
Thorp, & Wu, 2017). Therefore, the financial crisis (FC) was measured by the dummy variable; FC receives a
value of 1 for the period of the global financial crisis (from 2007:Q3 to 2013:Q1) and receives a value of 0 for the
remaining periods.
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Accordingly, the model of the impact of financial development on the REM in Vietnam has the following
equation:
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Table 1. Suggested research model
Variable name

Code

Source

How to measure
Dependent variable

Real estate market

REM

REM mainly focuses on business activities in the REM, including
three main areas: Commerce, leasing offices or houses, and
consultancy (brokerage).

GSO

Independent variable
Domestic credit to the
private sector
Stock index
Financial crisis

DCP

IMF

The domestic credit to the private sector to GDP.

SI

SSC

FC

Author's
computation

Logarithm of Vietnam stock index: log(VN-Index).
The dummy variable of the FC receives a value of 1 for the period of
the global financial crisis (from 2007:Q3 to 2013:Q1) and receives a
value of 0 for the remaining periods.

Control variable
Economic growth
GDP
Consumer price index
CPI
Note:
GSO: General Statistics Office of Vietnam.
IMF: International Monetary Fund.
SSC: State Securities Commission of Vietnam.

GSO
GSO

Quarterly growth of gross domestic product.
Quarterly growth of consumer price index.

4. Empirical results
4.1. Descriptive statistics
The research data were collected on a quarterly basis in the period from 2004:Q3 to 2018:Q4, with the variables
described in Table 2 below:
Table 2. Descriptive statistics
Variable
REM
DCP
VN-Index
FC
GDP
CPI
Note: VN-Index: Vietnam stock index.

Mean
0.0288
0.2460
566.4624
0.3966
0.0659
0.0831

963

Min
-0.0134
0.0798
231.22
0
0.0314
0

Max
0.0587
0.6321
1094.08
1
0.0945
0.279
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Vietnam is a developing country, with a young stock market (officially operating on 28 July 2000); the banking
system still plays a crucial role in providing credit to the financial market in Vietnam (Batten & Vo, 2016).
Therefore, the mortgage of real estate for bank loans is the main activity.

Figure 1. Growth of the domestic credit to the private sector (DCP)

DCP in Vietnam grew strongly in the first quarter of 2008, when the Vietnamese economy saw many positive
signals with the expansion of production and business activities (Figure 1).

Figure 2. Vietnam stock index (VN–Index)

In 2007, with the positive signs from the fact that Vietnam officially became a member of the World Trade
Organization (WTO), the Vietnam stock market grew hotly in the first quarter of 2007 (the stock index averaged
1035.589 points). Recently, Vietnam stock market peaked in the first quarter of 2018 (the stock index averaged
1094.08 points), exceeding the previous peak in the first quarter of 2007.
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Figure 3. REM growth

With the hot growth from bank credit and the stock market, the capital into the REM amplified. This resulted in
the high growth of the REM in the first quarter of 2008. However, after this period, with the negative impacts
from the global financial crisis, the Vietnam REM plummeted. This decline lasted until the second quarter of
2012 because of the difficulties in accessing capital when the monetary policy tightened (Nguyen, Bui, &
Nguyen, 2019). Recently, the world and domestic economies have recovered, which has contributed significantly
to promoting the REM to grow again (Figure 3).
4.2. Unit root test
Table 3. Results of unit root tests
REM
DCP
SI
GDP
AT LEVEL
0.1167
0.4706
0.3334
0.0449**
AT ∆
0.0000***
0.0024***
0.0000***
0.0000***
Note: ** and *** indicate significance at the 5% and 1% level, respectively.

CPI
0.4612
0.0013***

The results of stationarity test suggested by Dickey and Fuller (1979) show that the variable of GDP is stationary
in the I(0). In the meantime, the remaining data series are stationary in the I(1) at the 1% significance level (Table
3).
4.3. Cointegration test
The research paper measures the lag of variables in the ARDL model through the Bayesian Information Criterion
(BIC). Bisgaard and Kulahci (2011) argued that identifying the optimal lag according to BIC is better than normal
criteria. Furthermore, the paper also utilizes the bound test method recommended by Pesaran et al. (2001) to test
the cointegration between the data series.
Hypothesis H0: β1 = β2 = … = βn = 0 (there is no cointegration relationship between the data series).
Hypothesis HA: β1 ≠ β2 ≠ … βn ≠ 0 (there is a cointegration relationship between the data series).
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Table 4. Results of the bound test of cointegration
F = 5.871
0.001***
0.006***

I(0)
I(1)

p-value
Note: *** indicates significance at the 1% level.

Table 4 shows that F is bigger than the I(1) proposed by Pesaran et al. (2001) at the 1% significance level.
Therefore, there is a cointegration relationship between the data series at the 1% significance level.
4.4. Results of coefficient estimation
The analysis results regarding the impact of financial development on the REM according to the ARDL model are
below:
Table 5. ARDL long-run and short-run results
Variable
DCP
SI
FC
GDP
CPI

Coef.
Long-run results
0.1068
0.0404
-0.0195
-0.1519
-0.0238
Short-run results
0.0981
-0.0876
0.0280
-0.0135
-0.1052
-0.0165
-0.6923
-0.0611

Prob.
0.000***
0.001***
0.000***
0.329
0.609

DCP
DCP(-1)
SI
FC
GDP
CPI
ECM(-1)
Constant
R-squared
49.78%
White's test
0.1319
Breusch-Godfrey LM test
0.7428
Ramsey Reset test
0.3839
Note: *** indicates significance at the 1% level.

0.002***
0.003***
0.002***
0.001***
0.325
0.608
0.000***
0.009***

CUSUM squared

CUSUM squared

1

0

2006q2

2018q4
Q

Figure 4. Plots of CUSUM squared statistics for coefficient stability tests
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White’s test shows that the research model has no homoscedasticity. Breusch-Godfrey LM test shows that the
research model has no serial correlation. The Ramsey Reset conﬁrmed that the functional form of the model does
not suffer from omitted variables. Simultaneously, the paper conducted stability tests of the model through the
CUSUM squared. The stability test suggested by Brown, Durbin, and Evans (1975) indicates that the CUSUM
squared is within the standard range at the 5% significance level (Figure 4). Therefore, the research model has
stability and appropriateness.
Table 5 shows that in the short and long term, the REM is impacted by financial development (DCP and SI) at the
1% significance level, and the impact is primarily positive. This impact is entirely consistent with the wealth
effect theory. However, the REM is impacted greater by the DCP than by the SI. This is consistent with the reality
because Vietnam is a developing country with the main capital into the REM stemming from the mortgage of real
estate for loans. Therefore, it is understandable that the REM is strongly affected by the DCP. This result is
consistent with the previous finding in the study by Lim (2018). In addition, at the 1% significance level, the
researchers also find the negative impact of the FC on the REM in the short and long term. Meanwhile, the
researchers have not found the statistically significant impact of GDP and CPI on the REM.
For the domestic credit to the private sector (DCP): In the short term, the DCP has a positive impact on the
REM. However, with one lag, this direction tends to reverse. In the long term, the researchers also find the
positive impact of the DCP on the REM. Therefore, the impact of the DCP on the REM is mainly positive. This
suggests that the DCP plays an important role in increasing investments in the REM, thereby boosting the REM.
This finding is consistent with the study by Bunda and Zorzi (2010), Hott (2011), Huang et al. (2015), Shen et al.
(2016). Simultaneously, this finding is also consistent with the wealth effect theory. As a result, the DCP provided
by the banking system may stimulate the development of the REM. However, if the capital in the REM increases
excessively and is not strictly controlled, it can create a bubble phenomenon in the REM, and the occurrence of
the global financial crisis in 2007 is a testament to this impact.
For the stock index (SI): In the short and long term, the SI has a positive impact on the REM at the 1%
significance level. Therefore, when the stock market develops, investors in the stock market will increase their
asset value and tend to increase the demand for housing and the investments in the REM. This will promote the
development of the REM. This result is consistent with the previous findings in the studies by Ibrahim (2010), Ni
and Liu (2011), Tsai et al. (2011), Ding at al. (2014), Lean and Smyth (2014), Huang et al. (2015). It can be said
that the impact of the SI on the REM is completely consistent with the wealth effect theory.
For the financial crisis (FC): In the short and long term, the FC has a negative impact on the REM at the 1%
significance level. Vietnam has achieved certain steps in the process of international integration. Therefore, it is
inevitable that the REM is impacted negatively by the FC. When the global financial crisis appeared, the world
and Vietnam economy faced many difficulties. The real estate transactions declined sharply and the real estate
industry had difficulty in accessing capital. As a result, the REM would decline dramatically. The discovery of the
statistically significant impact of the FC on the REM reflects the reality in Vietnam, and this is also a new finding
of this research paper.
Conclusions
The paper shows the impact of financial development on the REM in both the short and long term, and the impact
is mainly positive. In particular, the REM is impacted greater by the domestic credit to the private sector (DCP)
than by the stock index (SI). This finding is completely consistent with the wealth effect theory. However, this
finding represents the difference between Vietnam and developed countries, because the access to capital from the
banking system plays a key role in developing countries like Vietnam. Simultaneously, with the analysis of the
role of the global financial crisis, the paper achieves great success in finding the negative impact of the global
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financial crisis on the REM in the short and long term, which is the new finding of this paper compared to the
previous studies. This paper is the first empirical evidence in Vietnam for the impact of financial development on
the REM. In addition, it is the first study to examine the role of the global financial crisis when analyzing the
impact of financial development on the REM. Accordingly, the research results bring practical value to Vietnam.
Furthermore, the research results also have important implications for the REM in the world's economies,
especially for developing countries like Vietnam.
The research results show that financial development has an impact on Vietnam's REM in the short and long term,
and the impact is mainly positive. In addition, the researchers find out the negative influence of the global
financial crisis on the REM in the short and long term. Therefore, the world economy and the domestic financial
development play a principalrole in Vietnam's REM. Thanks to that, the researchers suggest some policy
implications as follows:
- The government of Vietnam should closely monitor the world economic situation, together with the
improvement in the forecasts of the world economic situation. Thereby, there will be a foundation to apply
suitable policies to boost the development of the economy and the REM in a sustainable way. In particular, it is
essential to take advantage of the opportunities created by international economic integration and simultaneously
to have appropriate policies to limit the negative impacts of the world economy.
- The government of Vietnam should also have an efficient policy on financial development, making the most of
capital resources in the economy to stimulate the development of the REM. In particular, the government of
Vietnam should attach considerable importance to the credit capital from the banking system and the capital
resource from the stock market. However, it is necessary that the REM should develop in a sustainable way,
meeting the actual demand in the market, and avoiding the formation of bubbles in the REM. This is because
when bubbles are formed in the REM, the REM will be at risk of recession in the future. This will lead to negative
effects on the economy, and the global financial crisis is a testament to this issue.
- This paper has achieved definite success in finding the first empirical evidence for the impact of financial
development on the REM in Vietnam. However, this study also faces major limitations when it is impossible to
collect data for each locality in Vietnam. Therefore, the researchers cannot analyze the impact of financial
development on the REM in each locality. Meanwhile, each locality in Vietnam has its own characteristics of
financial development as well as those of the REM. This is also a remarkable direction for further studies.
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