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Investment and financing behaviours in the
financial crisis: The sustainable implications for
SMEs

Huan Huu Nguyen®, Thanh Phuc Nguyen®* and Thi Xuan Huong Tram®

Abstract: Despite the driving role of economic growth, SMEs in Vietham have dealt
with many critical constraints relating to insufficiency of internal financing sources
and inaccessibility of external funds arising from the crisis period. Based on the
unique dataset of Vietnam’s SMEs covering the period of 2008-2016, this research
aims to investigate the role of the financial crisis on financing and investment
behaviours of SMEs, which remains scarce in the existing studies. The results find
that there is a reduction in SMEs’ investment caused by the crisis period. In addition,
following the onset of the economic crisis, the internally generated finance is more
influential on SMEs’ investment than the supply of bank finance, supporting the
pecking order theory to explain the nexus between investment and financing
behaviours, similar to the behaviours of large-sized firms or listed firms. Some policy
implications are provided to better conduct business practices for the sustainability
of SMEs.

Keywords: Financial crisis; investment; financing behaviours; SMEs
Subjects: C53; E37; L21; L52

1. Introduction

SMEs are considered as the critical drivers for the economic development of emerging countries
(Harvie & Lee, 2002). However, SMEs have experienced many financial constraints in enhancing the
capital structure and the limited accessibility to financing capital with hope for capturing the
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Small and medium-sized enterprises (SMEs) are
viewed as development engines for emerging
countries, but these firms face difficulties in
accessing funding sources to take advantage of
growth opportunities, especially in the context of
the financial crisis. This study highlights the role of
the 2008-2010 financial crisis in the investment
and financing of SMEs in Vietnam. The results
show that the decline in investment occurred
during the 2008-2010 financial crisis. Moreover, in
this uncertain period, SMEs have to depend on
internal funding sources rather than bank loans.
This result provides the necessary policy sugges-
tions to help SMEs easily access external capital
sources during the crisis period so that they can
take advantage of the flexibility in operating
capacity, thereby fulfilling their driving role in sti-
mulating economic growth.
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growth opportunities. Accordingly, insufficient internal capital mainly comes from the capital of
friends and family. It is difficult for SMEs to gain access to the external capital (e.g., the credit
supply from banks) or issue shares, partly because of low profitability and asymmetric information
related to the lender-borrower relationship (Trinh et al., 2017). Given these issues faced with SMEs,
the awareness of the important role of SMEs and the in-depth research on SMEs’ behaviour
through funding and investment-related issues has recently been a central concern of the growing
studies.

The 2008-2010 financial crisis has considerably changed the investment and financing decisions
of SMEs to a greater extent. Accordingly, the global financial crisis has observed the rate reduction
in SMEs’ development, and thus hampering the overall economy due to the driving role of SMEs in
the recovery of the economic environment (Man & Macris, 2014). The economic crisis raised certain
barriers and costs for SMEs to access financial sources relative to large firms listed on the stock
exchange (De la Torre et al., 2008). The 2008-2010 financial turmoil could amplify the weaknesses
of SMEs’ internal characteristics such as difficulty in accessing the stock market, large information
asymmetry, a high level of bankruptcy, and few opportunities for SMEs’ owners and directors to
diversify for the sake of personal wealth, fewer collateral sources when borrowing (Beck et al,,
2008; Danielson & Scott, 2007; Lépez-Gracia & Mestre-Barberd, 2011; Michaelas et al., 1999).

This research aims to investigate the changes in Vietnamese SMEs’ investment decisions when
the 2008-2010 financial crisis is underway. Furthermore, the preference among financing sources
such as internal and external finance are examined to discover the choice of suitable sources to
finance SMEs’ operating activities under a time of financial crisis. For the former objective, the
Q-theory could be applied to explain the changes in SMEs’ investment behaviours. For more details,
this theory implies that the presence of growth chances could cause firms to make investments
(Rousseau & Kim, 2008). Following the asymmetric theory of investment, the financial market
imperfections induce firms to confront financing constraints and hence lead changes in invest-
ments (Kasahara, 2008). The reduction in investment from implications of both theories is attrib-
uted to a decrease in growth opportunities caused by the financial crisis.

For the latter, adverse selection and moral hazard theories argue that internal finance is
relatively cheaper than external finance for enterprises with unclear prospects and inefficient
capital markets (Wang, 2010; Yang et al,, 2009). According to the theory of pecking order,
a given firm first prefers internally produced finance, then debt, and ultimately equity (Agliardi
et al,, 2016). Firms prefer internal financing sources over external financing ones due to expenses
associated with asymmetric information, agency issues, and control limits between owners and
management. If external funding is necessary, debt is favored. In addition, Fazzari et al. (1987)
suggest that the increased cost of achieving external financing sources could be attributed to an
increase in information asymmetry. Bigelli et al. (2014) contend that private enterprises have
greater debt ratios and a higher share of short-term debt than large peers. During a financial
crisis, these enterprises experience increasing financial limitations due to difficulty accessing other
sources of capital (Akiyoshi & Kobayashi, 2010).

Since the Law on Enterprises was enacted in 1999 and came into effect in 2000, the number of SMEs
has increased rapidly. Clause 3, Decree No. 56/2009/ND-CP on “Support and development of SMEs”
notes that SMEs are defined as business entities registered under the law and classified into three
levels of micro, small and medium according to capital size and a number of employees (Trinh et al.,
2017). SMEs in Vietnam are acknowledged as a crucial driving force for the economy, contributing
significantly to solving social-economic issues (Archer, 2021; Nguyen et al.,, 2016). Reported in 2018 by
the Asian Development Bank (ADB), SMEs account for the majority (approximately 97.6%) of the total
600,000 businesses operating in Vietnam, contributing up to 40% of GDP and more than 50% of jobs.
Thus, SMEs could positively drive the GDP growth, create jobs, produce a variety of goods for society,
improve the social resources for investment, reduce poverty and develop networks with other key
areas. However, SMEs might be more vulnerable than other economic agents due to the fact that
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81,000 SMEs out of 91,000 ones go bankrupt in the first 5 months of 2021, as reported by the Ministry
of Planning and Investment of Vietnam. Overall, H. H. Nguyen et al. (2021) show that 54.5% of SMEs
are not well prepared for an event such as a crisis, which is the main cause of unexpected difficulties
during the crisis. One should note that the research on the impact of the crisis, especially the previous
period of 2008-2010, on the SMEs could draw some profound implications for the recent and future
crisis with the identical characteristics.

Empirical studies on SMEs in Vietnam mainly focus on a number of perspectives that are relevant to
financial decisions, the nature of financial sources and SMEs’ access to capital financing through firm
characteristics (such as the attributes of social relations, forms of business professionalisation) and
characteristics of the business owner (such as the owner’s education, psychology, and attitude).
Specifically, Nguyen and Luu (2013) studied SMEs in the manufacturing sector of Vietnam to investigate
financial decisions for new investment projects and funding behaviour. Among SMEs, small enterprises
face many limitations compared to medium-sized enterprises. In addition, formal or social relationships
affect an enterprise’s ability to access capital. Surprisingly, enterprises in big cities tend to use as much
informal capital from individual lenders, friends, or families. N. Nguyen et al. (2015a) studied data
collected from a survey of 487 SMEs in Hanoi (June, 2013), showing that the characteristics of business
owners, gender, and education level are highly considered as the factors that most strongly affect
enterprises’ ability to access capital, directly shaping SMEs’ relationships with banks and customers.
Based on the SMEs’ survey in the period of 2007-2013, Archer (2021) argues that forms of professiona-
lisation such as business registration certificates, corporate tax code certificates, and seal-owned
certificates could influence the financial decisions of the business, increasing the use of debt, equity
and retained earnings. Through data of 263 questionnaire surveys conducted in Ho Chi Minh City (from
June to August 2013), Hoang and Otake (2014) find that owner’s personal characteristics in relation to
behavioural financial factors such as risk attitudes to debt financing, overconfidence, and the social
relationship could affect the SMEs’ ability to participate in financing activities and choose credit sources.
This study could explain the phenomenon of the use of informal credit sources in developing countries.

Taken together, these studies have not addressed the impact of the financial crisis on investment
and the impact of financing sources on SMEs’ investments in the context of the increased uncertainty
and risk caused by the macro-financial crisis. In addition, scarce studies have distinguished internal or
external sources of financing in quantitative models, so it is ambiguous which sources of capital
financing are significantly vital to SMEs during the crisis. Therefore, this study could fill these research
gaps, combined with various panel regression approaches to make new contributions more robust.

The main added value of this paper is as follows: First, SMEs frequently utilize both sources of
financing capital such as internally generated finance and bank loan supply (Becchetti et al., 2010).
However, the lack of internal financing and limited ability to access bank credit supply could pose
severe constraints on investment and business activities (Trinh et al., 2017). One should note that
SMEs turn to use internal funds to finance new investment opportunities as commercial banks
have to tighten their loans, causing negative impacts on SMEs’ investment behaviour during the
crisis. These are appropriate to the context of Viethamese SMEs, which is evidently confirmed in
current research. For more details, Vietnamese SMEs face a reduction of investment in the 2008-
2010 crisis period. Furthermore, SMEs become dependent on internal finance rather than bank loan
supply under this crisis. To the best of our understanding, the current study is among the first to
investigate the context of Vietnam, showing the reduction in investment of SMEs and its prefer-
ence of internally generated finance over the bank loan supply during the crisis period.

Second, most of the empirical studies on the fundamental perspectives on investment and
financing behaviours are primarily pronounced on publicly listed firms (Duchin et al., 2010). In
addition, these concepts are widely discussed in either developed markets like the United States
(Nguyen et al., 2015b) or a developing country like China (Bo et al., 2014). For the case of emerging
markets, SMEs are seen as an important engine in economic growth (Trinh et al., 2017), which
remains scarce, especially in a time of financial crisis. This period could amplify SMEs’ difficulties in
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investment in response to new investment opportunities as well as possibly causing changes in
financing behaviours. Although SMEs play an important role in several characteristics such as
business start-ups, innovation, labor, and potential growth (Ayyagari et al., 2007; Kirchhoff et al.,
2007; Lee et al., 2010), research on investment and financing behaviours of SMEs in an emerging
market could be rather promising to study. Therefore, this study needs to be conducted to evaluate
the impact of the crisis on SME financing behaviour in emerging markets such as Vietnam.

Third, the database for SMEs is insufficient compared to listed firms, especially in the Viethamese
context—the data has been drawn on surveys with missing data related to financial figures. This limits
research papers on the topic of investment and financing behaviours by SMEs. To be specific, Trinh et al.
(2017) discuss the impact of capital structure on the decision to seek new investment opportunities
and choice of financing sources. However, the work of Trinh et al. (2017) has employed data available
with a 2-year consecutive gap (e.g., 2005, 2007, and 2009). Investment data are not available, inducing
previous studies to limit the use of dummy variables for investment proxies together with the logit
regression treatment. In our research, we employ the comprehensively updated data provided by the
General Statistics Office of Vietham rather than Central Institute for Economic Management of the
Ministry of Planning and Investment employed by prior studies on Vietnamese SMEs. Hence, the
sufficient disclosure of SMEs’ data related to financial figures on balance sheets allows us to test the
investment and financing behaviours of SMEs by using the conventional regression treatment such as
fixed-effect model, two-stage least square, and panel quantile regression.

The remainder of research is structured as follows: Section 2 shows the literature and develop-
ment of respective hypotheses. In Section 3, the methodology and data are provided. Section 4
illustrates the research findings, robustness test, and further investigation. Section 5 presents the
conclusion and several key policy suggestions for the development of SMEs in Vietnam.

2. Hypotheses development

2.1. Financial crisis and investment behaviours

Firms make investments when there is a chance for significant growth (Rousseau & Kim, 2008).
According to the asymmetry theory of investment, the inefficiencies of the financial market cause
enterprises to experience differing degrees of financing restrictions and, as a result, undertake
unequal levels of investment (Kasahara, 2008). Since a financial crisis is linked with fewer chances
for expansion and greater financial limitations, both theories anticipate a drop in investment
during a financial turmoil period. According to Kahle and Stulz (2013), during a crisis, bank supply,
credit supply, and demand shocks cause significant uncertainty and push enterprises to cut capital
expenditure for investment. We anticipate that all of these effects will be more significant for
private enterprises than for public counterparts.

Many empirical studies have addressed the negative effects of the crisis period on the macro-
economic variables and the economy. For example, Rousseau and Kim (2008) and Kim et al. (2002)
studied the financial crisis in Korea and observed the contraction of the credit market. The
negative impact of this contraction was also noted by Akiyoshi and Kobayashi (2010) for Japan.
Chen and Hsu (2005) found that SMEs experienced a stronger decline in output than large firms
during the Asian financial crisis. Since the financial crisis began in 2008, commercial banks have
continuously tightened credit supplies, imposing additional financial constraints on private enter-
prises. Financial constraints during a period of crisis will worsen and can have a critically negative
impact on corporate investments (Zubair et al., 2020).

In the context of the recent financial crisis, Ogawa and Tanaka (2013) analysed data of
Japanese SMEs and identified many shocks related to supply, demand, and corporate finance affect-
ing the investment behaviours of SMEs. In terms of investment influences, Duchin et al. (2010) and
Kahle and Stulz (2013) observed that the credit crisis had a negative impact on listed companies in
the US. Akbar et al. (2013) and Vermoesen et al. (2013) have similar results when studying at private
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firms in the UK and Belgium. In general, the shocks arising from the financial crisis will cause
a decrease in the investment of private enterprises. Even if there are still chances for operating
expansion, SMEs may be hesitant to make new investments owing to greater uncertainty and
a shortage of finance. Therefore, the first research hypothesis is proposed as follows:

H1: The financial crisis has a negative impact on SMEs’ investment.

2.2. The impact of financial crisis on the financing-investment relation

Evaluation and selection of firms for internal or external capital sources are considered according to
their costs and benefits. Existing theoretical models of adverse selection and moral hazard have
supported the usage of internal capital rather than external funding for firms facing uncertain
prospects and operating in the imperfect market (Yang et al,, 2009). Although the fundamental
theories of large firms’ financial decisions could be applied to private firms, Du et al. (2015) have
acknowledged the financial decisions as to the most challenging problems for SMEs. According to
pecking order theory, a firm will have the following financing order: first retained earnings, followed by
debt, and finally equity for the last resort (Agliardi et al., 2016). This theory states that, because of the
costs incurred due to information asymmetry, agency problems, and limited control between man-
agers and owners, firms will tend to prefer using internal financing sources rather than external ones.
In case of the strict requirements of external capital usage, debt will be given priority over equity. Many
studies (Degryse et al., 2012; Gregory et al., 2005; Sogorb-Mira, 2005) have considered the capital-
related financing classification from the perspective of order theory.

Financing decisions are closely correlated with investment decisions. Market imperfections often
lead to mutual interactions between these two decisions. Fazzari et al. (1987) are among the first
to address the impact of imperfect markets on investment. The author argues that an increase in
the information asymmetry causes an increase in the cost of using external financing sources (e.g.,
issuing new debt or new equity). Therefore, firms will have more incentives to use internal
financing (e.g., retained earning) for investment. Since internal capital is insufficient, firms need
to use external sources to finance new investment activities. Therefore, a SMEs’ investment will
rely heavily on financial sources generated within the internal enterprise.

SMEs are particularly dependent on bank loans, which are the main external funding source for
their business operations (Berger & Udell, 1998; Petersen & Rajan, 1994). A marginal change in the
bank credit supply will have a very strong impact on firms’ investment. Bigelli et al. (2014) argued that
private firms are characterised by a high ratio of total debt and short-term debt relative to large firms.
When the financial crisis occurs, these firms could experience difficulties in accessing financing due to
their high debt level (Akiyoshi & Kobayashi, 2010). Therefore, internally generated capital becomes an
important source of capital for SMEs in the crisis period. Accordingly, these firms will mainly depend on
internal capital to finance their investment activities. However, Zubair et al. (2020) examine the
sample of 469 SMEs in the Netherlands, suggesting that in times of increasing crisis, SMEs could
face uncertainty in investment projects. Consequently, these SMEs are unwilling to take risks to their
internal capital. This undesirable behaviour is likely that SMEs often have small governance structures
and centralised management of assets and income on the few who have executive power (Zubair
et al,, 2020). Moreover, it is interesting that SMEs will not depend much on internal sources of capital
compared to external sources (e.g., bank loan supply). In other words, in the face of an increasing
crisis, managers of SMEs are not willing to use the funding for investment projects unless they are
backed by external lenders. From the perspectives of theoretical fundamentals and empirical evi-
dence, the second research hypothesis is stated as follows:

H2: During the crisis, SMEs’ investment becomes more reliant on internal financing sources rather
than external ones.
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3. Methodology

3.1. Model specification

The proxies for SMEs’ investment are regressed on the explanatory variables, including cash flow,
profitability, scale, and growth opportunity (Badertscher et al., 2013; Yang et al., 2009). The fixed
effects regression model is used as follows:

Investment;; = a + p; Crisis + 3, Cashflow;; + B3 Profitability; + f, Sizejs + 5 Growth;;
+ Pg Firm; + it (1)

where CRISIS is a dummy variable with the value of 1 for the crisis period 2008-2010 and 0
otherwise. Investment;,Cashflow;,Profitability;,Sizex, and Growth; are investment-total assets
ratio, the cash flow over total assets ratio, the natural logarithm of total assets, the ratio of
gross profit to total revenue, the revenue growth rate of firms i in year t, respectively. Firm; control
for firm-specific fixed effects. € is an error term. Specifically, the investment variable is measured
by 04 sub-variables, including the annual rate of change in fixed assets and depreciation over total
assets at the beginning of the year, the annual increase rate of fixed assets and depreciation over
the total assets at the beginning of the year, the ratio of the annual rate of change of tangible
fixed assets and depreciation to total assets at the beginning of the year, the ratio of the annual
rate of increase of tangible fixed assets and depreciation to total assets the begin of the year.
Cashflowy,Profitability;,Size;, and Growth;; are frequently used as control proxies to potentially
explain investment (Duchin et al., 2010; Honjo & Harada, 2006; Rahaman, 2011). Accordingly,
Cashflow; is the ratio of total operating profit and depreciation to total assets at the beginning of
the year, Profitability; is the gross profit divided by total revenue, Size;; is the natural logarithm of
total assets and Growth;; is the growth rate of total revenue. In reality, banks will often provide
credit to large-scale firms with rich cash flow and high revenue growth, thereby affecting the firms’
capital raised for investment opportunities. All the research variables are described in Table 1.

Model (1) for hypothesis H1 testing examines how SMEs’ investment behaviour will change
during the period of the global financial crisis in 2008-2010. The expected sign of 8; is negative,
implying that SMEs’ investment will decline during a period of the financial crisis. In other words,
economic and financial conditions have a negative impact on the investment behaviour of SMEs.
Consequently, SMEs could change their investment behaviour to adapt to the business environ-
ment during and after the crisis.

To test hypothesis H2 for firms’ preference of external financing sources or external ones in the
context of the global financial crisis in 2008-2010. Model (2) with the inclusion of interaction terms
into Model (1) is employed as follows:

Investment;; = a + p,Crisis + p,InternalFinance;: + p;ExternalFinance;+
BiInternalFinancey * Crisis + psExternalFinancej; = Crisis + pgProfitability;+ (2)
B,Size + PgGrowthy + Firm; + &

In addition to using the interaction term between CRISIS dummy variable and two proxies for
internal financing (Internali, the sum of income after tax and depreciation over the total assets at
the beginning of the year) and external financing (Externaly, the change in bank loan supply over
the total assets at the beginning of the year). The interaction variables of internal finance and
external finance with crisis period are included such as InternalFinance*Crisis and
ExternalFinance*Crisis, respectively. For the purpose of brevity, we use the term InCri and ExCri to
stand for InternalFinance*Crisis and ExternalFinance*Crisis, respectively, onwards.

Panel data together with a long analytical timeframe and the fixed-effects regression method
are applied to both models. This practice is to control the unobserved characteristics of each firm

without fluctuating over time (Bastos & Pindado, 2013). To determine the best estimation method,
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Table 1. Summary for all research variables and its definition

Variables Definition

Dependent Variable

Tot_fixassets The annual rate of change in fixed assets and
depreciation over total assets at the beginning of
the year (employed for the baseline regression model)

Tang_fixassets The ratio of the annual rate of change of tangible
fixed assets and depreciation to total assets at the
beginning of the year (employed for the robustness

test)

Independent Variable

Cashflow The ratio of total operating profit and depreciation to
total assets at the beginning of the year

Profitability The ratio of gross profit to total revenue at the
beginning of the year

Size The natural logarithm of total assets at the beginning
of the year

Growth The growth rate of total revenue at the beginning of
the year

InternalFinance The sum of income after tax and depreciation over

the total assets at the beginning of the year

ExternalFinance The change in bank loan supply over the total assets
at the beginning of the year

Interactive variables

InCri The product of InternalFinance and the dummy
variable accounting for the financial crisis

ExCri The product of ExternalFinance and the dummy
variable accounting for the financial crisis

Dummy Variable

Crisis A dummy variable with the value of 1 for the crisis
period of 2008-2010, and 0 otherwise

Source: Author’s summary from prior research

Breusch and Pagan statistical test is used to choose between the random effects regression model
and the classical ordinary least square regression model. Moreover, the Hausman test is employed
to choose between the fixed effects regression model and the random effects regression model.
The expected result is that a fixed effects regression model will be selected and this is in line with
previous studies using fixed effects regression in investigating the SMEs’ investment behaviour
(Akbar et al., 2013; Vermoesen et al., 2013). In addition to the robustness of regression results, the
two-stage least square regression (2SLS) method and the generalised method of moments (GMM)
method with instrument variables are ultilised to overcome the possible endogenous problems. We
additionally test the value distribution of investment employing quantile regression to provide
further understandings related to the investment and crisis nexus, which is more contributing to
the literature on the crisis impact on investment and the investment behaviours driven by the
financing sources when considering the quantile distribution of investment values.

3.2. Research data

The database for this research is the unbalanced panel data of Vietnamese SMEs from 2008 to
2016. This period is based on the data availability provided by the General Statistics Office of
Vietnam (GSO). One should note that the sub-period of 2008-2010 in this research was set as
a milestone for the global financial crisis (Man & Macris, 2014). The panel data allows capturing all
time-invariant firm-specific features by using the firm fixed effects (Bastos & Pindado, 2013).
Criteria to define small and medium enterprises are based on Decree 39/2018/ND-CP for the
agriculture, forestry, fisheries, and industry and construction sectors, as summarised in Table 2.
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Table 2. The classification of SMEs in Vietnam

Categories

The average number
of labor participating
in Social Insurance
Scheme

Revenue

Capital

The agriculture, forestry, fisheries and industry and construction sectors

Micro enterprises

Not more than 10 head
counts

Not more than 3 billion
Vietnam Dong

Not more than 3 billion
Vietnam Dong

Small enterprises

Not more than 100 head
counts

Not more than 50 billion
Vietnam Dong

Not more than 20 billion
Vietnam Dong

Medium enterprises

Not more than 200 head
counts

Not more than 200 billion
Vietnam Dong

Not more than 100 billion
Vietnam Dong

Trade and service industry

Micro enterprises

Not more than 10 head
counts

Not more than 10 billion
Vietnam Dong

Not more than 3 billion
Vietnam Dong

Small enterprises

Not more than 50 head
counts

Not more than 100 billion
Vietnam Dong

Not more than 50 billion
Vietnam Dong

Medium enterprises

Not more than 100 head
counts

Not more than 300 billion
Vietnam Dong

Not more than 100 billion
Vietnam Dong

Source: Decree 39/2018/ND-CP on criteria to classify SMEs

The dataset for all financial items of SMEs is gathered from GSO with the initial data of over
500,000 firms. Although only capturing the SMEs’ data of Ho Chi Minh city and several surrounding
provinces, this continuously unique dataset is more beneficial than the survey data collected every
2 years, which is primarily used in the context of Vietnam’s SMEs (Trinh et al., 2017), in employing
the conventional regression estimation.

In addition, the study also uses a number of criteria to obtain the appropriate data as follows: (i)
Remove firms operating in the financial sector (e.g., banking, insurance, investment institutions),
not-for-profit sectors, and government-related sectors as non-business considerations of these
businesses affect its financial decisions; (ii) Firms with double total assets in one year or firms with
negative equity are also excluded from the sample because of the high possibility that these firms
could participate in consolidation and merger or large-scale restructuring; and (iii) Eliminate 1% of
observations in the sample to avoid the effect of outliers. In addition, we winsorise at the 1% level
of both tails of observation to avoid the impact of outliers. After processing the raw data relating to
financial information of SMEs with the aforementioned filtering requirements, the final dataset
includes 65,535 firm-year observations.

3.3. Estimation method

In this study, we employ the standard fixed-effects model, which is in line with the approach of
Vermoesen et al. (2013) and Akbar et al. (2013) investigating the behaviour of SMEs’ investment. The
Breusch and Pagan test is used to choose the suitable estimator between ordinary least squares
regression and random-effect estimator. In addition, the preference of the fixed-effect estimator over
the random-effect estimator could be tested by utlising the Hausman test. In this study, the fixed-
effect estimation shows the most appropriate technique over others due to rejecting the null
hypotheses in the Hausman test, which is used consistently across all specifications. Furthermore,
to address the potential endogenous, the two-stage least square (2SLS) estimation is used to ensure
robust results based upon the least square estimation approach. Therefore, FEM and 2SLS estimation
are shown in all tables of regression results. Moreover, we broaden the literature by dissecting the
investment behaviours of SMEs at the distribution tails of investment value affected by the crisis and
alternative financing funds, which is obtained by the quantile estimation regression. This approach
gives us more details of interpretation in the nexus of investment—financial crisis and investment—
financing sources varying with the dispersion of investment levels.
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Table 3. Descriptive statistics

Variable Mean Standard Min Max
Deviation

Tot_fixassets -0.013 0.114 -0.399 0.424
Tang_fixassets -0.013 0.112 -0.389 0.419
InternalFinance -0.063 0.132 -0.647 0.265
ExternalFinance 0.462 0.319 0.000 0.979
Cashflow ' -0.059 0.136 -0.647 0311
Profitability -0.092 0.427 -3.196 0.359
Growth 0.083 0.398 -1.218 1.475
Size ' 22.35 1377 19.16 25.85

4. Empirical results and discussion

4.1. Descriptive statistics and pairwise correlations

In Table 3, the mean value of internal finance is —=6.3%, ranging from a minimum value of —64.7%
to a maximum value of 26.5% while that of external finance is 46.2%, ranging from a minimum
value of 0% to a maximum value of 97.9%. This suggests that on average, SMEs in Vietnam are
more possibly reliant on bank financing than internal financing due to the inefficiency of business
operation, which could not generate sufficient financial sources for the demand of SMEs.

In Table 4, the change in total fixed assets is highly associated with the change in the tangible
fixed assets (correlation = 0.955), leading to including them into separate specifications to avoid
spurious regression. Table 2 also reports the low correlation between internal finance and external
finance (correlation = 0.027). The cash flow has the same calculation as internal finance, thus the
correlation between them naturally reaches a nearly perfect correlation with internal finance
(correlation = 0.996). Therefore, two variables do not enter into the same specification.
Interestingly, the profitability and growth show a negative correlation with the investment in
total fixed assets and tangible fixed assets meanwhile, size and cash flow have a positive associa-
tion with the investment in total fixed and tangible fixed assets. As a whole, the independent
variables all show a low correlation with each other, indicating no existence of multicollinearity
issues. This is supported by the VIF of each variable in Table 4 under the threshold value of 10
(Gujarati et al., 2012), showing no concern of multicollinearity in our research.

4.2. Main findings

We first investigate the changes in investment behaviours of SMEs during the crisis period. Table 5
illustrates the empirical results. Following Zubair et al. (2020), we employ the approach of the
nested stepwise regression in which the controlled variables are excluded one by one from the full
specification in order to compare possible changes in the regression coefficients in the models. As
compared to Models (1)-(3), Model (4) is extended to cover sufficiently examined variables. The
significant value of F-statistics at the 1% significance level at the bottom line of each table shows
the models’ appropriateness in explaining fluctuations of investment by dependent variables. The
adjusted R? of regressions is slightly smaller than the R? in the works of Zubair et al. (2020), Akbar
et al. (2013), and Vermoesen et al. (2013).

Overall, the results show the investment reduction caused by the 2008-2010 financial crisis,
which is robust across all models. For the econometric magnitude of Model (4), the investment in
total fixed assets decreases by 1.55 percentage points due to the bad consequences of the
financial crisis. Therefore, we can conclude that SMEs’ investments in Vietnam are influenced by
the financial crisis, clearly supporting Hypothesis 1. This finding is consistent with Vermoesen et al.
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(2013) investigating SMEs in Belgium and Akbar et al. (2013) examining UK’s private firms. For
theoretical justifications, firms with growth opportunities could increase investment given the
Q-theory explanation (Rousseau & Kim, 2008). However, as noted by the asymmetry theory of
investment, the imperfections in the financial markets possibly caused by the financial crisis
period could induce SMEs to confront various levels of financing restrictions and therefore conduct
the respective investments (Kasahara, 2008). These lead to a fall in investment (Kahle & Stulz,
2013).

Concerning the control variables, the cash flow has a statistically positive coefficient with the
investment, suggesting the enhancing role of cash flow in improving the SMEs’ investment in
Vietnam. However, the investment is negatively affected by profitability, scale, and growth, indi-
cating that small-sized, less profitable, and lower growth private firms could undertake more
investment.

The main result of the negative impact of the financial crisis on investment and other explana-
tory variables using the 2SLS method is quite similar to the findings using the FEM method, except
the change in coefficients of cash flow-investment nexus from positive to negative association
after addressing the potential endogeneity by instrument variables of 2SLS approach. The testing
values of F-statistics at the bottom line of each table are statistically significant at 1% level,
showing the validity of the chosen instrument captured in 2SLS regression estimates. However, for
the next regression including more variables into the baseline model, the coefficients remain
consistent across all the specifications, leading us to make inferences from the negative results.

We continue processing the regression with the inclusion of interaction terms between financing
sources and a dummy variable accounting for the financial crisis to test Hypothesis 2, answering
the question of whether the investment in the crisis period could be influenced by external or
internal financing. Due to the highly pairwise correlations between the internal finance and the
cash flow reported from Table 4, we exclude the cash flow to avoid spurious regression due to high
association among independent variables, which is in line with the approach of Zubair et al. (2020).

The nested stepwise regressions in Table 6 shows statistically positive impacts of internal
finance on investment across all models and report no nexus between external financing and
investment, suggesting the critical dependence of SMEs on financing internally rather than exter-
nally. These findings are not coherent with the study of Zubair et al. (2020) in the context of the
Netherlands’ SMEs. At the same time, these empirical results are in line with the arguments of
Akiyoshi and Kobayashi (2010), showing the less dependence of SMEs on internal financing than
external financing, supporting Hypothesis 2. This could be attributed to the pecking order theory in
case of imperfect financial markets. For more details, due to asymmetric information, agency
issues, and control constraints between owners and managers, SMEs could prefer internal finan-
cing sources to external financing ones (Agliardi et al., 2016). In a time of financial crisis, these
firms are confronted with a high degree of financial frictions due to increased uncertainty in
exposure to alternative financing sources (Akiyoshi & Kobayashi, 2010).

The interaction terms of internal finance and investment are significantly positive, indicating the
increase in investment during the financial crisis when Vietnam’s SMEs obtain more internal
financing than external financing. In the other words, SMEs are normally much more reliant on
bank financing for their investment demand in firms’ operation (Berger & Udell, 1998), but in the
case of uncertainty arising from the crisis, the investment of SMEs increases only when there are
financial sources generated from internal firms. This is because with specific features such as
a lower collateral asset base and limited access to the external capital market, Vietnam’s SMEs are
frequently characterised by financial fragility and the crisis could impose more constraints on
private firms. Additionally, the cost of gaining access to external finance could be increased due to
a high level of asymmetric information (Fazzari et al., 1987). It gives a rise for SMEs to use internal
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sources of financing for a firm’s activities. Hence, the investment of SMEs is more dependent on
internal finance than external finance, especially in the aftermath of the financial crisis.

For explanatory variables, we observe the negative linkages between growth and profitability on
investment, suggesting the fact that SMEs with well-profitability and better growth rate of revenue
have a lower investment in total fixed assets. These findings are contrary to previous studies such
as Serrasqueiro et al. (2012) and Zubair et al. (2020), which argue the stimulating role of SMEs’
growth and profitability on the investment. These controversies might be explained by the notion
that the high level of growth and profitability do not imply the real financial funds to increase the
investment of SMEs in Vietnam. Such firms could accumulate profit-generated sources due to
precautionary purposes.

Table 6 also reports the results of testing Hypothesis 2 using the 2SLS method to account for the
potential endogeneity bias, the findings are quite similar to the models with FEM regression.
Moreover, the interaction term of external finance and investment is statistically insignificant for
all cases of nested pairwise correlations in which the independent variables are excluded one by
one. In this case, the less dependence of SMEs on external financing is affirmed. In addition, the
coefficients of controlled variables hold across all cases of 2SLS regression, except for firms’ scale.

4.3. Robustness test

To ensure the results’ robustness aforementioned previously, we revisit all specifications through
the use of alternative variable accounting for investment in the tangible fixed assets and the
employment of FEM and 2SLS estimation. The findings evidenced in Table 7 and Table 8 are
consistent with those reported earlier in tables of the regression result, showing the reduction in
investment during the global financial crisis and the less influence of external financing on the
investment in the tangible fixed assets in a time of financial crisis. Therefore, the SMEs behave
differently with the usage of financing sources during the crisis in which the preference of internal
financing over external financing is demonstrated. This implies the priority of SMEs with internal
financing sources due to the difficult access to external sources emerging in the time of crisis.

Taken together, based on the nested pairwise approach along with the analytical framework of
FEM and 2SLS estimation method, the empirical findings suggest that in a time of uncertainty
caused by the financial crisis, SMEs in Vietnam intends to reduce the amount of investment,
possibly due to the difficulties related to accessibility to external finance. Therefore, such private
firms are more inclined to internal financing for their activities and the investment of SMEs is
significantly determined by internal sources coming from their income, rather than the supply of
bank finance under the crisis period. This finding could be explained by the pecking order theory,
suggesting that firms could prefer internal financing over external funds due to the cost related to
agency issues, asymmetric information, and restrictions (Agliardi et al., 2016).

At the same time, the firms with high growth and profitability are not related to the increased pattern
of investment, which has been widely discussed in prior studies. This could be explained by the notion
that due to precautionary objectives, these well-profitable and revenue-generated able firms could
mainly focus on capital and profit accumulation per se rather than on the increased investment,
particularly for the unforeseen demands in the future, thus making decisions to decrease the investment.

4.4. Further investigation using the quantile regression estimation

The above findings give us the investment’s reduction in a time of crisis and the dependence of
SMEs’ investment on internally generated income, these parts offer more understanding of the
different magnitude of the impact of the global financial crisis and financing sources on the
dispersion of SMEs’ investment. In other words, the distribution tails of SMEs’ investment should
be tested to show possible changes in the impact of crisis and financing on a different group of
investment values. To do this, we employ the quantile regression—a generalisation of median
regression approach to other quantiles—to examine whether investment—crisis and investment—
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Table 9. Impact of the global financial crisis on the dispersion of investment: the quantile approach

(Q10) (Q20) (Q30) (Q40) (Q50) (Q60) (Q70) (Q80) (Q90)
Panel A: Tol_fixassets employed as dependent variable
Crisis -0.024*** -0.016*** -0.013*** -0.009*** -0.0057*** | -0.0032*** | -0.0038*** | -0.0076*** -0.010***
[-10.26] [-12.90] [-15.10] [-13.83] [-11.49] [-9.59] [-6.80] [-5.18] [-3.38]
Panel B: Tang _fixassets employed as dependent variable
Crisis -0.023*** -0.016*** -0.013*** -0.0093*** | -0.00603*** | -0.0035*** —-0.0041*** —-0.0099*** -0.014***
[-10.19] [-13.07] [-15.16] [-14.48] [-12.55] [-11.05] [-7.69] [-6.99] [-4.69]

Notes: The table shows the regression estimates of the impact of the financial crisis on the dispersion of investment level across 1%t Quantile (Q10) to 9t
Quantile (Q90). For brevity, the main results of the crisis—investment nexus is reported. Proxies for investment are the total fixed assets and the tangible fixed
assets, as represented in Panel A and Panel B, respectively. All variable definitions are reported in Table 1. ***, ** and * denote the significance level of 1%, 5%,
and 10%, respectively. Standard errors are in brackets.

Source: Author’s calculation

financing nexus varies across the distribution of investment. One should note that the results from
this quantile approach aim to shed further light on the investment dispersion affected by the crisis
and financing status, rather than given the assumption that the impact of the financial crisis and
financing funds on investment are homogenous. This approach is ignored in previous research, and
we are among the first to use this method for a more comprehensive understanding of SMEs’
investment behaviours.

Table 10. Impact of the global financial crisis on the dispersion of investment depending on the financing sources

(Q10) (Q20) (Q30) (Q40) (Q50) (Q60) (Q70) (Q80) (Q90)
Panel A: Tol_fixassets employed as dependent variable
Internal 0.381*** 0.313** 0.274** 0.223*** 0.171** 0.104**+ 0.0452*** 0.0235*** 0.0193
Finance

[40.55] [58.69] [73.64] [74.22] [69.63] [49.70] [19.63] [3.82] [1.50]
External 0.022*** 0.012%** 0.007*** 0.005*** 0.004*** 0.003*** 0.007*** 0.015%** 0.002
Finance

[5.44] [5.02] [4.23] [3.91] [3.45] [3.05] [6.89] [5.53] [0.28]
InCri 0.065*** 0.056*** 0.052*** 0.050*** 0.044** 0.037*** 0.023** 0.030** 0.009

[3.52] [5.43] [7.18] [8.46] [9.26] [9.02] [5.08] [2.54] [0.37]
ExCri -0.013 -0.009 -0.001 0.00206 0.0007 0.0016 -0.0001 0.017** 0.056***

[-1.25] [-1.43] [-0.30] [0.60] [0.26] [0.69] [-0.02] [2.35] [3.80]
Panel B: Tang_fixassets employed as dependent variable
Internal 0.375*** 0.309*** 0.271** 0.221*** 0.168*** 0.102*** 0.044*** 0.022*** 0.004
Finance

[39.96] [59.80] [76.12] [75.89] [69.77] [50.67] [19.84] [3.52] [0.31]
External 0.023*** 0.011** 0.007*** 0.005*** 0.004*** 0.003*** 0.007*** 0.014** 0.004
Finance

[5.62] [4.96] [4.52] [3.91] [3.45] [3.14] [6.88] [5.37] [0.77]
InCri 0.057*** 0.054*** 0.052*** 0.048*** 0.0451*** 0.034*** 0.022%* 0.024** -0.002

[3.10] [5.40] [7.48] [8.54] [9.62] [8.78] [5.17] [2.01] [-0.07]
ExCri -0.013 -0.008 -0.001 0.001 0.0001 0.001 -0.0005 0.008 0.055***

[-1.18] [-1.42] [-0.25] [0.43] [0.04] [0.51] [-0.22] [1.10] [3.88]

Note: The table shows the regression estimates of the impact of financing sources on the dispersion of investment level across 1°* Quantile (Q10) to 9*
Quantile (Q90). For brevity, the main results of the crisis—investment nexus is reported. Proxies for investment are the total fixed assets and and the tangible
fixed assets, as represented in Panel A and Panel B, respectively. All variable definitions are reported in Table 1. ***, **, and * denote the significance level of 1%,
5%, and 10%, respectively. Standard errors are in brackets.

Source: Author’s calculation
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Panel A of Table 9 shows the effect of the financial crisis on the dispersion of investment levels in
the total fixed assets, employing the quantile estimation. We observe the reduction in investment
during the crisis across all quantiles of SMEs’ investment level, similar to those aforementioned
previously. In addition, the magnitude of coefficients for the nexus between the global financial
crisis and investment significantly decreases with the increase of quantiles (e.g., —0.024 in the first
quantile and —0.0038 in the seventh quantile) before increasing in magnitude for the last two
quantiles. This implies that the strongest magnitude in investment-crisis relationships exist dom-
inantly at both ends of the distribution tail of the investment level. These findings display the same
pattern in Panel B of Table 9 when using the tangible fixed assets as the dependent variable.

Panel A of Table 10 reports the dependence of investment on financing sources during the
financial crisis when considering the different levels of investment in the total fixed assets based
on the quantile approach. We observe that SMEs positively depend more on both internal and
external financing sources, especially close to the low quantiles. However, when considering the
global financial crisis, SMEs are more reliant on internally generated income than externally bank
financing, which is pronounced in the low and medium quantiles. These results support the
findings found previously and occur in the same pattern of Panel B, also reported in Table 10.

5. Conclusion

SMEs are recently considered as an important driving force for the economic development of emerging
countries. However, SMEs experience many difficulties in making financing decisions for investment
projects. To be specific, SMEs face internal capital constraints (e.g., mainly collected from internal
retained earnings or close relationships with friends or families) and difficulty in accessing external
financial sources (e.g., mainly loan supply from the banking system). Moreover, these financial
decisions will be highly under constraint during times of instability and uncertainty caused by the
economic crisis. Furthermore, little is known about the SMEs’ behaviours in investment and financing
depending on the impact of the global financial crisis, which is central to our study contributing to the
existing literature on the investment and financing behaviour of SMEs during the crisis period.

Using the unique database from a survey of SMEs together with appropriate estimation methods
covering the period of 2008-2016, the paper aims to provide empirical evidence on the impact of
the 2008-2010 financial crisis on changes in Viethamese SMEs’ investment behaviour. Additionally,
the study provides evidence of the financing-investment nexus under the crisis period. First, we
find that Vietnam’s SMEs tend to cut back investment expenditures due to the impact of the crisis.
According to Q-theory, firms with growth possibilities might raise investment (Rousseau & Kim,
2008). Imperfections in financial markets resulting from the financial crisis may force SMEs to face
varied levels of funding limitations and therefore implement the relevant investments (Kasahara,
2008). Investments decline as a result (Kahle & Stulz, 2013).

Second, these firms are dependent both on internal and external financing, but under times of
uncertainty from the financial crisis, the internal finance generated by firms’ income is preferred
over the supply of bank finance. From the theoretical perspective of the pecking order theory
combined with imperfect financial markets, SMEs prefer internal funding over external finance
owing to asymmetric information, agency difficulties and management control limits (Agliardi
et al, 2016). Under the consequences of the financial crisis, these enterprises have significant
financial frictions due to uncertainties in alternatively external financing sources (Akiyoshi &
Kobayashi, 2010). This confirms the important role of internal financing sources in increasing
more investment in total fixed assets, given the fact that financing funds from banks and capital
markets are not easy to access due to existing constraints of the distinct characteristics of SMEs
such as a high level of asymmetric information and lower value of the collateral.

These findings could imply some policy recommendations for policy-makers to assist SMEs in
obtaining access to external capital (e.g., credit financing sources from banks) in a convenient way,

helping SMEs not to be affected unnecessarily by the serious consequences of the financial crisis.
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These results highlight the critical role of internal financing in facing difficulties caused by the
financial crisis. The policy-makers could initiate the support policy for SMEs’ finance demand in an
attempt to facilitate credit in the difficult macroeconomic period such as financial crises. In this
vein, they should ensure the available external financing source to alleviate the damaging impact
on the behaviour of SMEs’ investment driven by the aftermath of the global financial crisis and the
occurrence of unexpected economic events. In addition, SMEs could draw some implication based
on these research findings. For instance, SMEs should actively reduce their investment as soon as
possible to reserve financial resources to cope with similar crises. By the accumulation of financing
sources, SMEs could remain resilient when dealing with crises and proactively respond to the crisis
period by immediately starting up the working mechanism, cutting cost, and restructuring their

core business.
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