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Abstract: Nowadays, small- and medium-sized enterprises play crucial roles in both developed
and developing countries. They create new employment, fulfill the market gap, contribute to Gross
Domestic Product and boost the whole economy. However, small- and medium-sized enterprises face
more financial constraints than large enterprises, which prevent them from growing and expanding
their activities. This paper aims to investigate how the innovation of small- and medium-sized
enterprises impacts on credit accessibility in Vietnam from 2005 to 2015, through five aspects of
innovation: new products, new technology, improved existing products, research and development
investment, and machine innovation. The data set consists of more than 4500 observations of small-
and medium-sized enterprises in Vietnam. This data set is taken from a survey conducted within
the framework of cooperation among UNU-WIDER, the University of Copenhagen and Vietnamese
government agencies. Using panel regression model, we found out that three out of five innovation
factors significantly impact on credit accessibility. More specifically, research and development
investment and new product have negative impact on credit accessibility; whereas new technology
has positive impact on credit accessibility. These findings are useful for firm managers, banks and
policy makers to help small- and medium-sized enterprises overcome financial constraints through
innovation aspects.

Keywords: small- and medium-sized enterprise; innovation; credit accessibility; financial
inclusion; Vietnam

JEL Classification: D20; M10; O30

1. Introduction

Nowadays, small- and medium-sized enterprises (SMEs) are placed among the key components
of the economy in both developed and developing countries. They are internationally known as the
driving force based on their enormous contributions to Gross Domestic Product (GDP) and generating
new employment. They are generally presumed as the leader of environmental sustainability, economic
prosperity and innovation, particularly for the economy of developing countries such as Vietnam [1].

Compared with other type of businesses, SMEs have their own outstanding features about business
activities. SMEs are flexible in adapting the ever-changing market, easy establishment, low expenses,
quick returns, etc. These advantages create the beneficial foundation for SMEs’ operations that are
undertaken in various industries. Besides, they can adapt easily to the market change, they also exploit
and leverage local labor force.

SMEs play an important role in expanding economy, creating careers, contributing to diversify
the products, supporting economic development, and transferring the business structures. Thanks to
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the power of low investment capital and abundant labor force, over the past decades, SMEs’ growth
has quickly accelerated and become the dominant part among businesses [2]. SMEs supply the market
with many products in all fields, create more product alternatives, meet all the needs of consumers,
thereby elevate the economy. In addition, this type of business, noticeably, can contribute a great deal
to the government tax.

In Vietnam, the Annual Business Report 2016 released by the Vietnam Chamber of Commerce and
Industry claimed that Vietnam experienced a remarkable growth in the number of new enterprises
registered and in the reduction of unemployment rate during the period 2007–2016 (see Figure 1).
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Figure 1. The number of newly established small- and medium-sized enterprises (SMEs). Source:
The Vietnam Association of SMEs.

According to General Statistics Office of Vietnam, in 2020 SMEs represent more than 97 percent of
total enterprises in Vietnam (see Figure 2). In accordance with these statistics, SMEs are recorded in
the aspect of solving many social challenges, consisting of employment, and promoting urbanization.
Vietnamese SMEs’ contribution is positive to the economy. As reported by the Ministry of Finance
in December 2019, over 40 percent of Vietnam’s GDP and 30 percent of total budget revenue were
contributed by SMEs. Thanks to SMEs, 60 percent of Vietnam’s workforce was employed. The amount
of tax and other fees which SMEs have contributed to government budget has increased 18.4 times
after ten years from 2006 to 2016.
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Figure 2. Proportion of SMEs in Vietnam in 2018. Source: General Statistics Office in Vietnam (2018).
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Recently, the issue of finance accessibility of SMEs has become the topic drawing much interest
from managers, investors, banks, and policy makers. SMEs can borrow money from different sources
such as banks, capital fund organizations, issue stock, relatives, etc. Among capital sources, bank credit
is seen as the least risky one and it offers the tremendous amount of capital.

Nonetheless, small- and medium-sized businesses are more financially pressured than large
businesses because of the collateral shortage, lack of management skills of owners, lack of network,
information asymmetries, etc., which is difficult for banks to evaluate. According to the statistics of the
Vietnam Chamber of Commerce and Industry, SMEs’ ability to access credit through the commercial
banks system is still limited, up to 70 percent of SMEs currently do not have access to bank credit.
In which, more than 30 percent of SMEs cannot access bank capital and another 30 percent said that it is
very difficult to access this source of capital. Those 70 percent of SMEs must continue using their own
capital or borrowing from other sources with very high costs and risks. The ratio of outstanding loans
to SMEs accounts for an average of 22–25 percent of total outstanding loans for the entire economy in
the period 2012–2017 [3].

The SME sector in Vietnam has difficulty in accessing formal loans for the following reasons.
From the SMEs side, the level of information transparency of SMEs has not met the expectations of
investors in the financial market and credit institutions. The development level of SMEs is still low due to
the size and capital constraints, outdated technology, poor governance, low productivity. Additionally,
SMEs often lack collateral, do not have the habit of buying hedging insurance, lack understanding of
mechanisms, policies, products—services and packages of financial institutions, guarantee programs
and government support. From the credit institutions’ side, credit institutions do not have specific
products and services suitable for SME customers. The existing products are not diversified, not flexible,
and require complicated and cumbersome credit procedures. The diversity and scale of capital of
institutional investors in Vietnam is low in terms of quantity, type, and scale of working capital.
Other types of financial intermediary institutions develop slowly and mainly focus on large listed
enterprises. These affect the ability of SMEs to diversify capital mobilization channels [3].

If SMEs face barriers when asking for the loan, would that be easier for innovative SMEs?
Does SMEs’ innovation impact on their ability to access to credit? These questions have arisen
recently. Innovation is known as the provision of new merchandises or processes, new service, modern
technologies, creative thoughts or idea, research and development activity with more efficient version to
organize business [4]. Innovative small firms—those introducing new products, processes, or business
models—are important to create new markets, achieve rapid growth, and help the economy recover.
Innovative SMEs have been entitled as the motivation of boosting the economy and equal growth.
In addition, it has a great influence on expanding SMEs’ competitive position. Therefore, investing in
innovative activities is urgent in improving and renovating product quality, services, and cost savings,
which are the core conditions for boosting competency. As innovative small firms can lack the internal
resources to successfully commercialize innovations, external finance plays a particularly important
role [5]. The survey of Hay and Kamshad [6] shows that investment into innovation is the most
common plan for expansion. Successful innovation investment plans will have a multiplier effect by
mobilizing autonomous resources from businesses and simulating the creation of new companies and
industries [7].

On the other hand, despite the noticeable performance of innovative SMEs, there are many
constraints that prevent firms from innovating. Large firms with more capital funds allow them
to make improvement to a variety of innovative projects that would eventually generate income to
continuously work on the next ones. In case of SMEs, they normally focus on developing a single
innovative project due to the lack of availability such as capitals, management skills, etc. Furthermore,
the capital of SMEs is limited, so the investments in upgrading, renewing equipment or process are
not made frequently that result in being stagnant. Credit accessibility of innovative SMEs is lower,
since innovation is viewed as a risk nature relating to the likelihood of unsuccessful future products,
the uncertainty of expected future returns and the high sunk cost storage. Overall, there is a trade-off
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between project risk and return that the bank must have to carefully consider before making the
decision whether to allow SMEs to take out the loan.

In the light of the foregone, this paper investigates the impact of SMEs’ innovation on their credit
accessibility in Vietnam. The proxy for credit accessibility is the formal loan, which is the amount
originally borrowed from banks and formal credit institutions and represents the most important
current formal loan. The investigated research questions are: (i) whether each of the five innovation
factors has positive impact on formal loan, (ii) whether fully innovative firms have any advantages
getting the formal loan compared to the non-innovative firms. This study will fill the gap of the
research on Vietnamese SMEs and provide recommendations for the government, managers, and banks
to help increase SMEs credit accessibility.

2. Literature Review

2.1. SMEs Concepts

There are different ways to define and categorize SMEs across countries. Being considered as
SMEs, they are required to meet these criteria such as the number of employees, the fixed assets,
management skills, applied technology production capacity, economic growth, total sale turnover and
the unique issues experienced by SMEs [8], which makes it difficult to capture the shape of SMEs in
specific countries [9].

In general, the most popular standard to categorize the global definition of SMEs leans on the
total labor force. Nonetheless, based on the distinction in population areas in the world or even in
different states or provinces within the same countries, the number of employees for each type of SMEs
will be divided accordingly [10].

According to the stipulation of Decree No. 56/2009/ND-CP of Vietnam in August 2009, the definition
of SMEs was published. SMEs stand for micro-, small- and medium-sized enterprises, which are
defined as founded enterprises and registered business under Enterprise Law. Micro-, small- and
medium-sized businesses are identified based on the strength of total capital and labor scale across
different industries (see Table 1).

Table 1. SME categories in Vietnam.

Micro Enterprise Small Enterprise Medium Enterprise

Number of Laborers Total Capital Number of Laborers Total Capital Number of Laborers

Agriculture, Forestry
and Fishery ≤10 ≤20 bill VND 11–200 ≤100 bill

VND 201–300

Industry and
Construction ≤10 ≤20 bill VND 11–200 ≤100 bill

VND 201–300

Trade and Service ≤10 ≤10 bill VND 11–50 ≤50 bill VND 51–100

Source: Vietnamese Government’s Decree No. 56/2009/ND-CP.

In the newly established Law on Facilitating SME sector (No. 04/2017/QH14), an enterprise is
considered a SME if it meets either of the following criteria: (i) total capital should not exceed VND
100 billion; or (ii) total turnover of the preceding year should not exceed VND 300 billion. In addition,
micro-, small-, and medium-sized enterprises are identified differently in the fields of agriculture;
forestry and fishery; industry and construction; trade and services [9]. Specific criteria of each enterprise
category are stipulated in Decree No. 39/2018/NÐ-CP of Vietnam in March 2018.

In this research, we consider enterprises as SMEs based on the capital scale criteria in accordance
with the Decree No. 56/2009/ND-CP.

2.2. Access to Finance and the Demand of SMEs’ Credit

Nonetheless, enterprises need a huge amount of capital for their different purposes, and in case of
SMEs, the demand of capital becomes higher. Based on Vietnam Survey, more than 60 percent of SMEs
apply for loans [11] (see Figure 3).
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Any obstacles preventing SMEs from breaking out would seriously become a threat toward the
economic development. According to [12] the areas that SMEs most identified as barriers or high
barriers to growth are financial constraints (60 percent), government regulations and procedures
(44 percent), market access (38 percent), marketing (37 percent), and human capital (33 percent).
Facing external financial constraints is considered as the main barrier of the stable growth of SMEs.
Thanh et al. [13] stated that the barriers of SMEs when approaching external finance are the shortage
of collateral, insufficient experience in operating businesses of owners, not taking part in production
networks; which led to the reasons why SMEs find it hard to get the credit accessibility from the
financial organizations. SMEs are seen riskier to pay back the loan to the lender than larger ones.

Access to finance is known as the capability to get the financial service, such as credit accessibility,
deposit, payments, etc., which are provided by banks, stock markets, private equity, financial institutions.
Access to credits allows SMEs to utilize productive assets to enhance productivity and economy of
scale [14]. It provides national economics with the key to boost their growth as well as the existence,
the creation, and the development of firms, and especially for small and innovative enterprises [5,15].
As mentioned above, SMEs have shortage of capital or cumulative capital is limited, basically, they
need credit for their daily operation, enhance productivity, invest in the asset, adapt technology, etc.
Evidence from [16] showed that financial barriers restraint firms from developing and SMEs are among
the most constrained category.

There are two common financial sources that firms can access. Firstly, internal finance includes
cash in hand and retained earnings. The second one is external finance, including equity finance and
debt finance. The survey in Muhoza by Harelimana [17] recorded that 38.8 percent of SMEs used both
external and internal sources of finance. Around 25.5 percent ran the business with external money,
while the rest of them used within internal ones. Similar findings also agreed that the companies
using external finance to upgrade relatively faster in their business at different growth stages [10].
These evidences lead to the point that external finance is extremely vital in small- and medium-sized
enterprises’ operation.

In Vietnam, equity financing has not been available for SMEs since those companies are not
capable of meeting the standard of releasing stock. Therefore, finance in debt form has been chosen.
The most common external money source that SMEs rely on is the bank lending source. Since the bank
credit is less risky and the supply of capital source is more abundant than other credit institutions
and immediate partners. Nonetheless, under 60 percent of total SMEs get credit from the banks,
while the rest have access to the unofficial capital channel. Furthermore, among the enterprises that
borrowed capital from formal debt form, only one third of businesses are approved with loans of
50 percent or more, one fifth of businesses are only allowed to borrow at 25 percent compared to
capital requirements [9]. These numbers display that the demand of capital of SMEs is quite high and



Sustainability 2020, 12, 9559 6 of 17

SMEs have not been able to get enough capital as expected yet. The reasons that become financial
constraints of SMEs involved in the requirement of guarantee assets, the requirement of financial
report, the requirement of management skills, etc.

In conclusion, bank loans apply for both SMEs and large firms; however, it is believed that SMEs
is confronted with more disadvantages. Besides, a large number of previous empirical papers support
that credit constraints intend to harm the development of SMEs [18].

2.3. Innovative SMEs

Innovation is introduced to play an essential role to meet the new requirement or existing market
needs. It takes place through the provision of new products or processes, new service, advanced
technologies, modern idea, creative thoughts, research and development (R&D) with more powerful
versions to organize the business [4].

Nowadays, innovation has been considered a driving force behind firm dynamics [19]. Innovation
and technology pose a tremendous opportunity for Vietnam’s SMEs to increase global market access,
succeed past the startup phase, aim for and achieve high growth, and better engage with international
and environmental standards. Innovative firms are more likely to have better firm performance on the
basis of higher profits and revenues [12]. Innovative firms are also more likely to export, according to
Nguyen et al. in 2008 [20].

Investing in innovation becomes urgent in upgrading product quality, services, and cost savings,
which are the core conditions for boosting competency. Innovative SMEs have been entitled as the
motivation of boosting the economy and equal growth. Additionally, it has a great impact on expanding
SMEs’ competitive position.

However, despite the noticeable performance of SMEs, there are a lot of barriers that prevent firms
from innovation, such as high costs, the high uncertainty of success, weak authorization, etc. Among
them, lack of external finance becomes a main obstacle that SMEs have to confront in their innovative
operations. For SMEs, the capital is limited, so the investments to upgrade, renew equipment or process
are made infrequently that results in obsolete technology. The study of Le et al. in 2019 examined
the relation between SMEs’ capacity to access external capital and innovation in Vietnam and found
that SMEs with a high debt ratio tend to be more innovative [21]. The research of Tran and Vu in 2018
indicated the positive relation between government support and SMEs’ innovation [22].

Empirical evidences show that the innovative SMEs’ demand for borrowing external loan is
higher [15]. However, innovative firms are not given enough credit as they want, which can be seen
most directly in corporate investment in R&D [15]. Lee et al. showed that innovative SMEs which
introduce new products or process have a higher demand for finance compared to other businesses;
however, they have to face difficulties to receive the loan [23].

Several researches found proofs of the basic problems in financial provision for the innovative
project of SMEs. The first reason of innovative SMEs’ restricted credit accessibility is the uncertain
success of the innovative activity [19]. Banks always make wise decisions whenever lending loans
to innovative SMEs. Since it is not sure that R&D activities will completely succeed and innovation
projects are considered as high specific sunk cost, which might fail to guarantee money back to the
banks [24]. This also leads to the reason why bank investment in innovative firms is rated as high
risk, especially in SMEs [25]. Unlike large firms, SMEs might not be able to diversify their innovative
projects in order to cover the unexpected failure.

From the view of lenders, information asymmetries and agency problems are also the main
impediments behind credit provision, which hesitate financial intermediaries from investment in SMEs.
As highlighted by the report of Petersen and Rajan [26], the SMEs cannot meet enough necessary
requirements, which include the skills, the documentaries, the potential investments for external
suppliers. One of the surveys of Hernández-Cánovas and Martínez-Solano [27] reported that SMEs
have ability to obtain the loan, but at the same time suffer from the higher cost of debt than large sized
firms because asymmetric information is deducted when the enterprises are larger. It would be more
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challenging for innovative SMEs as expected. The last disadvantage of innovative investment is that
completed innovative products might not be widely used [28].

2.4. Factors Affecting Credit Accessibility

As highlighted in previous studies, SMEs’ characteristics have a great impact on evaluating the
credit accessibility from banks. The characteristics are classified as firm size, firm age, firm ownership,
total asset, ROE, ROA, etc.

Several surveys stated that firm age is a signal to know the loan repayment ability. Thanks to the
experience through many years of operation, maturity firms are high examined in access to finance
than younger firms, since young businesses are often caught difficult in credit accessibility due to
informational disparities. The survey of Abdullah and Manan [29] found that the financial assistance
service gives equal chance to both young and mature businesses to borrow money for supporting
their daily operation; therefore, it proves there is no significant influence of firm age in external
finance accessibility.

Moreover, ownership types are theoretically considered as a positive factor to access to finance.
With regard to ownership types, state-owned enterprises are admitted to face less financial constraints
from banks or financial institutions, thanks to the government connection [30], while as noted by
Drakos and Giannakopoulos [31], non-state-owned enterprises are struggling with many problems
which come from collateral requirement, related documentaries, lack of relationship with banks.

Another study of Mina et al. [28] was conducted in US, they found that both product innovation
and process innovation have positive relation with credit accessibility; while in the survey of Freel [25],
innovation movements reach the negative success from loan application.

In Vietnam, according to Thanh et al. [13], Nguyen et al. [32], the factors preventing Vietnam SMEs
from accessing to finance are lack of governance experience, pledgeable assets, a close relationship
with commercial banks, and they leave the gap for innovation factor.

Therefore, this paper fulfills this gap by shedding light on the impact of SME innovation on credit
accessibility in Vietnam.

3. Methodology

3.1. Data

This research employs the Vietnam SME database tracking over 2500 enterprises from ten
provinces over time. The survey is collected biennially, and is a collaborative effort of UNU-WIDER,
the Development Economics Research Group (DERG) at the University of Copenhagen, the Central
Institute for Economic Management (CIEM), and the Institute of Labor Science and Social Affairs (ILSSA)
in Vietnam [30,31]. According to UNU-WIDER, the survey instrument is composed of three modules:
(i) a main enterprise questionnaire for owners or managers; (ii) an employee questionnaire administered
to a random subset of employees in a quarter of randomly selected enterprises; and (iii) an economic
accounts module. Firm characteristics, performance, history, employment, business environment, etc.,
are obtained from the enterprise-level survey [33,34].

At present the data set is available for the years 2005, 2007, 2009, 2011, 2013 and 2015 in ten
cities and provinces consisting of Ha Noi, Ho Chi Minh, Hai Phong, Long An, Phu Tho, Quang Nam,
Nghe An, Khanh Hoa, Lam Dong, Ha Tay. To be more specific, there are over 4500 observations
which stand for more than 2500 SMEs. The SMEs are defined under Vietnamese Law as previously
mentioned in Section 2 and these SMEs successfully applied for the formal loan. The enterprises have
one of the following ten ownership types which are household, private, partnership, collective, limited
liability company, joint-stock company with state capital, joint-stock company without state capital,
joint venture with foreign capital, central state enterprise, and local state enterprise. The total number
of SMEs operated each year is summarized in Table 2. Noticeably, the data set takes the unbalanced
panel form, and the existing SMEs in the database vary every year.
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Table 2. The number of SMEs each year in the sample.

Year Total Number of SMEs

2005 1039

2007 935

2009 979

2011 704

2013 612

2015 1006

Source: Authors’ calculation.

3.2. Research Model

We use the panel regression model to investigate the impact of firm’s innovation on access to
external finance. The linear regression equation is given as follows:

Access to credit it = α + β Firm Innovation it + γ Firm Characteristics it + η it

where Access to credit is the dependent variable. Here, we use the most important current formal loan of
SME i at time t, which is the amount originally borrowed from banks and formal credit institutions, as the
proxy for access to the formal financial system. The dependent variable indicates the level of external
finance accessibility of every single SME i in year t. Besides, α, β, γ are constant, and η is the error term.

Firm Innovation includes the independent variables. The measurement of innovation consists of
five types of innovation: new product, improved product, new technology, machine innovation and
R&D investment.

Besides dependent and independent variables, this paper also considers control variables,
Firm characteristics, for a range of business characteristics. Total asset, firm ownership, firm age and
main business operation location are taken into account.

3.3. Variables

3.3.1. Dependent Variables

In this paper, Access to credit is measured based on the most important current formal loan,
the amount of money originally borrowed, measured in million VND.

3.3.2. Independent Variables

The independent variables consist of activities related to innovation within company as follows.
New product: is a dummy variable taking the value 1 when SME has produced a new product

since the previous survey, and 0 otherwise.
Improved Product: is a dummy variable taking the value 1 when SME has made any major

improvements of existing products or changed specification since the previous survey, and 0 otherwise.
New Technology: is a dummy variable taking the value 1 when SME has introduced new

production processes or new technology since the previous survey, and 0 otherwise.
Machine Innovation: is the amount of money (measured in million VND) that the firm has

invested in machinery or equipment since the previous survey, divided by total asset (also measured
in million VND).

R&D investment: is the amount of money (measured in million VND) that the firm has invested
in research and development activities since the previous survey, divided by total asset (also measured
in million VND).
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3.3.3. Control Variables

The first control variables are chosen as follows.
Firm Age: is the number of years the enterprise has run business.
Total Asset: is the total asset of the firm, measured in million VND.
Besides, in the data set there are enterprises among the ten ownership types and coming from ten

provinces. The preliminary regression results suggest we consider the significant factors which are
the following.

Ownership Type 5: is also a dummy variable, equal to 1 for a limited liability company, equal to
0 otherwise.

Ownership Type 7: is also a dummy variable, equal to 1 for a joint-stock company without state
capital, equal to 0 otherwise.

Province 2: is a dummy variable, equal to 1 if the main area of business and production activity is
in Ho Chi Minh City.

Province 3: is a dummy variable, equal to 1 if the main area of business and production activity is
in Hai Phong City.

Province 6: is a dummy variable, equal to 1 if the main area of business and production activity is
in Phu Tho province.

4. Results and Discussion

We use STATA software to run panel regression model. The Pooled OLS (Pooled Ordinary
Least Squares), FEM (Fixed Effect Model), REM (Random Effect Model) are compared to find the
most suitable model. Then, robust standard errors will be used to deal with heteroscedasticity and
autocorrelation problems if applicable.

4.1. Descriptive Statistics

The variables’ descriptive statistics are given in Table 3, with the total number of observations
over the period of six years equal to 5275. According to this table, the average formal loan amount is
VND 765.32 million. In terms of location, 18.19 percent of total firms mainly operate business in Ho
Chi Minh City, 7.88 percent in Hai Phong City, 12 percent in Phu Tho province. Regarding ownership
types, 26.86 percent of total firms are limited liability companies, 5.45 percent are joint-stock companies
without state capital. The average firm age is 12.86 years, while average total asset is VND 4844.21
million. Concerning innovation factors, about 16.36 percent of total firms have implemented a new
product, 43.41 percent improved product, 20.79 percent introduced new process or new technology,
average machine innovation investment to total asset is 55.58, research and development investment
to total asset on average is 25.91.

Table 3. Descriptive Statistics.

Variable Obs. Mean Std. Dev. Min Max

Formal Loan 5275 765.3216 4125.537 0.05 172,316.6
Province 2 5275 0.1819905 0.3858733 0 1
Province 3 5275 0.0788626 0.2695497 0 1
Province 6 5275 0.1279621 0.3340793 0 1

Ownership Type 5 5275 0.2686256 0.4432867 0 1

Ownership Type 7 5275 0.0545972 0.2272138 0 1
Total Asset 5275 4844.218 23358.57 2.35 1,045,000
Firm Age 5275 12.86408 9.009828 2 72

New Product 5275 0.1636019 0.369949 0 1
Improved Product 5275 0.4341232 0.4956882 0 1

New Technology 5275 0.2079621 0.405888 0 1
Machine Innovation 4567 55.58546 125.3854 0 1683.111

R&D investment 4564 25.912 132.7345 0 2953.121

Source: Authors’ calculation.
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In Table 4, the Pearson correlation coefficients are given, varying in the range from −0.1807 to
0.3598 among independent variables, which support no evidence of multicollinearity. Variance Inflation
Factors (VIFs) are also reported in Table 5 to double-check no multicollinearity problem. All the VIF
values are smaller than 5, which support no evidence of multicollinearity (see also Appendices C and D).

Table 4. Pearson correlation coefficients.

Formal
Loan

Province
2

Province
3

Province
6

Ownership
Type 5

Ownership
Type 7

Total
Asset

Formal Loan 1.0000
Province 2 0.1426 1.0000
Province 3 0.0121 −0.1380 1.0000
Province 6 −0.0251 −0.1807 −0.1121 1.0000

Ownership 5 0.1476 0.1997 −0.0028 −0.1233 1.0000
Ownership 7 0.0561 −0.0312 0.0783 −0.0121 −0.1456 1.0000
Total Asset 0.5120 0.0789 0.0291 −0.0368 0.1526 0.0422 1.0000
Firm Age −0.0371 −0.1378 0.0236 −0.0069 −0.2053 −0.0458 −0.0157

New Product −0.0054 0.0172 0.0132 −0.0145 0.0095 0.0020 0.0177
Improved Product 0.0672 0.0637 0.0275 −0.0229 0.0965 0.0134 0.0876

New Tech 0.1255 0.0828 0.0026 −0.0802 0.1384 0.0352 0.1441
Machine Innovation 0.0256 0.0278 −0.0143 0.0024 0.0491 0.0184 0.0081

R&D invest. −0.0336 0.0300 −0.0329 −0.0079 0.0534 0.0504 −0.0465

Firm
Age

New
Product

Improved
Product

New
Technology

Machine
Innovation

R&D
Investment

Firm Age 1.0000
New Product −0.0300 1.0000

Improved Product −0.1143 0.2082 1.0000
New Technology −0.0929 0.2406 0.3598 1.0000

Machine Innovation −0.1165 0.0997 0.0899 0.2261 1.0000
R&D investment 0.0290 −0.0751 −0.0703 −0.653 −0.0431 1.0000

Source: Authors’ calculation.

Table 5. The values of Variance Inflation Factor (VIF).

Variable VIF 1/VIF

New Technology 1.28 0.784121
Improved Product 1.18 0.846303
Ownership Type 5 1.16 0.863572

Province 2 1.10 0.910489
Firm Age 1.08 0.925286

New Product 1.07 0.930725
Province 6 1.07 0.932857
Total Asset 1.07 0.935077

Machine Innovation 1.07 0.935961
Ownership Type 7 1.05 0.950892

Province 3 1.05 0.952301
R&D investment 1.03 0.975570

Mean VIF 1.10

Source: Authors’ calculation.

4.2. Empirical Results

This research implements the panel regression model for 4564 observations in six years after
excluding the observations missing at least one variable in the model. The panel regression model
examines the effect of innovative activities including new products, improved products, R&D
investment, modern machine and equipment, advanced technologies on credit accessibility. Besides,
some firm’s characteristic components are also included.
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First, to compare between Fixed Effect Model and Random Effect Model (REM), Hausman Test is
applied. The REM is preferred since p-value is 0.662 greater than 0.05 (see Appendix A).

To compare between Pooled OLS and REM, Breusch and Pagan Lagrange multiplier test is
conducted. Pooled OLS is preferred since p-value is 1.00 greater than 0.05 (see Appendix B).

Consequently, Pooled OLS is the appropriate model. Robust standard error (Rogers, 1993) is used
to deal with heteroscedasticity and autocorrelation (see Appendix E).

Thus, using the results from Table 6, the linear regression equation is obtained as follows:

Access to credit it =

− 169.17 + 1083.22 Province 2 + 204.12 Province 3 + 314.19 Province 6
+ 399.45 Ownership Type 5 + 0.099 Total Asset
− 321.78 New Product + 429.09 New Technology − 0.51 R&D investment + η it

Table 6. The regression results with Robust standard error.

Variables Access to Credit

New Product −321.78 ***
(119.38)

Improved Product 7.39
(182.36)

New Technology 429.09 **
(169.08)

Machine Innovation 0.31
(0.28)

R&D investment −0.51 ***
(0.15)

Firm Age 1.22
(3.84)

Total Asset 0.099 ***
(0.027)

Ownership Type 5
(Limited Liability company)

399.45 ***
(138.99)

Ownership Type 7
(Joint-Stock Company without state capital)

541.59
(334.06)

Province 2
(Ho Chi Minh City)

1083.22 ***
(265.55)

Province 3
(Hai Phong City)

204.12 *
(123.61)

Province 6
(Phu Tho province)

314.19 **
(127.67)

Standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01. Source: Authors’ calculation.

According to this equation, on average, Province 2 (Ho Chi Minh City) has the highest impact
on formal loan, justifying the fact that Ho Chi Minh City offers a dynamic business environment as
the economic capital of Vietnam. Thus, if SME has main business operation in Ho Chi Minh City
then formal loan rise is VND 1083.22 million. New technology has the second important impact level,
thus if SME has introduced new technology then the formal loan rise is VND 429.09 million. Next if
the firm is a limited liability company then the formal loan rise is VND 399.4 million, suggesting these
companies are more in credit demand and better meet the bank requirements. Hai Phong city, Phu Tho
province, Total Asset also have positive relationship with formal loan.
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On the other hand, new product and R&D investment have negative relationship with formal
loan. If SME has produced a new product, then formal loan fall if VND 321.78 million. If the ratio of
R&D investment to total asset increases 1 unit then formal loan decreases by VND 0.51 million.

To summarize, if the firm is only one-factor innovative then formal loan increases with new
technology, decreases with new product and R&D investment. Next, if the firm is partly innovative
by having introduced new technology and new product but not investing in R&D then formal loan
increases by VND 107.31 million. For a fully innovative firm, formal loan increases when the ratio of
R&D investment to total asset is less than or equal to 210.41 units, which means the firm is innovative
but limiting their investment in R&D activities.

4.3. Discussion

First, the results show that new product and R&D investment have the negative relation with
credit accessibility at 1% significance level. This result is consistent with [25]. The introduction of
novel products over the preceding two years is significantly negatively associated with the formal
loan amount. This implies firms may get more formal loan for the first plan of new product than the
next ones.

Besides, new technology has positive impact on credit accessibility at 5% significance level.
This result is similar to some other previous papers such as [28], when determining impact of
innovation on credit accessibility. The results show that if SMEs introduced new production processes
or new technology, they would receive more credit ability from the financial intermediaries. As we
know, production process and technology play an important role in directly influencing the productivity
of enterprises. Innovative production processes and new technologies are needed to make enough
inventories for customer satisfaction. Additionally, innovative technology will prevent the business
from wasting fuel production as well as being stagnant.

Finally, according to the regression results, the product improvement and machine innovation
have no significant impact on credit accessibility. This may infer that banks and credit institutions pay
no attention to the firm plan of product improvement and machine innovation.

In terms of control variables, the findings show that firm ownership (limited liability company)
has positive relation with formal loan. This may imply these firms successfully obtain higher bank
credit. Among provinces, Ho Chi Minh City, Hai Phong, Phu Tho positively impact credit accessibility,
supporting the higher level of dynamism of these cities and provinces. Total Asset has positive relation
with credit accessibility, which is consistent with the result in [28]. Firm Age, however, has no relation
with credit accessibility for SMEs, supported by Malesky and Taussig [35].

5. Conclusions

There is no doubt about the crucial role of external fund accessibility for SMEs. Using the data
set from a survey of SMEs conducted in Vietnam in six years 2005, 2007, 2009, 2011, 2013, 2015 of ten
cities and provinces, including Ha Noi, Ho Chi Minh, Hai Phong, Long An, Phu Tho, Quang Nam,
Nghe An, Khanh Hoa, Lam Dong, and Ha Tay, this research explores how innovative factors such as
new product, improved product, new technology, machine innovation, and R&D investment impact
on SMEs’ credit accessibility.

The research found out that three out of five factors relating to innovation affect credit accessibility.
They include new products, R&D investment and new technology. Specifically, new product and
R&D investment have significantly negative effects, while new technology has a significantly positive
effect on credit accessibility. These results are consistent with [25,28]. SMEs with higher total asset,
firms located in Ho Chi Minh City, Hai Phong City, Phu Tho province, and limited liability companies
also obtain more formal loan on average.

These results provide us with recommendations for SMEs, the government and financial
institutions in the long-term. In general SMEs need to increase formal loan to expand their business
operation, finance their current plans and pay short-term debts (see Figure 3). To overcome the
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current problem of credit accessibility for SMEs, it would be more effective to focus on implementing a
comprehensive plan of several measures as follows.

First, if SMEs’ strategy is to go partly innovative then they should focus on new technology or
production process to increase formal loan. If SMEs decide to go fully innovative then they should
have implemented new product and introduced new technology solutions to reduce costs and improve
efficiency, meanwhile limiting their investment in R&D.

Second, the government needs to set up specialized organizations to support SMEs from various
aspects. These specialized organizations advise SMEs to overcome difficulties in technology, human
resources, market, product quality, etc., in the direction of encouraging SMEs to develop. Incentive
and supportive policies should be implemented consistently, flexibly, effectively and throughout
the development of the SME system. New technology or new production process should be of a
particular interest. Investing in R&D should be taken into account but at a reasonable investment
proportion. This result is consistent with [36] as implemented by the Australian government in 2020
with significant additional support for non-R&D innovation over the next 5–10 years, in addition to
more traditional R&D.

Third, the implementation of government credit support should be implemented selectively and
focused. Firms located in Ho Chi Minh City, Hai Phong City, Phu Tho province, and limited liability
companies are more dynamic in terms of formal loan amount obtained, should be encouraged. [36]
also suggests that some key growth sectors should be prioritized. Supporting SMEs to access credit
should be a component of the overall SME support system, along with other support programs such as
capacity building, training, tax incentives, finance and business environment improvement programs
to increase efficiency.

Fourth, there should be a platform for sharing information of stakeholders, including tax
authorities, business registration, bank credit information, etc., helping banks and SMEs to share and
transparent information, better serving SME credit rating and rating. Thus SMEs would overcome poor
information transparency to build trust with not only credit institutions but also financial investors,
securities investment funds and other financial intermediaries, helping SMEs step by step diversify
capital sources for their development process.

Fifth, the government should continue to further promote the role of capital mobilization of the
stock market in providing medium- and long-term capital for SMEs. In particular, it is necessary
to accelerate the process of developing the corporate bond market. Currently, there are very few
enterprises exploiting this capital source and therefore the room for development of the corporate
bond market is huge. On the other hand, it is necessary to facilitate the development of new types
of financial intermediary institutions such as investment banks, venture capital funds, and SME
investment funds. The development of the above types of financial intermediary institutions will
facilitate direct connection of new business ideas of startups with investors in the financial market,
thereby solving the problem of capital for SMEs.

Finally, for the financial institutions, it is necessary to proactively upgrade the system; invest in
building a digital financial platform to improve the accessibility and provision of financial services
to SMEs; enhance the search and access to cheap capital sources from preferential programs of
domestic and foreign organizations to finance specific business fields of SMEs that are approved by
the government; design specific loan products which are suitable for SME customers according to
each industry group to flexibly respond to customer requirements; improve and simplify the lending
process. Moving towards applying big data technology in banking operations will better help the bank
grasp information about its business operations, product usage trends as well as evaluate reputation in
customer credit relationship [3].

To conclude, Industry 4.0 brings up many opportunities for innovative SMEs participating in
global value chain. Managers, banks and policy makers should pay more attention to innovative
technology activities of SMEs to help them boost their business development and contribute to
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economic growth. This research shed light on some ideas of the strategic plans that help innovative
SMEs overcome the finance barriers and access more capital fund.

This research has been using panel regression model to investigate the impact of innovation
factors on credit accessibility using SMEs database from UNU-WIDER. Other research papers have
been using logistic regression model, Tobit regression method, etc., to study various aspects of financial
inclusion and credit accessibility. Future research could be undertaken with a more comprehensive
database using these approaches. More detailed analysis may also be obtained with sub-categories of
SMEs across industries to provide recommendations for key growth sectors.
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